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ZROMBIE, Michael 
‘iew, . 
pM F, H.: Appointed assistant conservator of forests, Kenya, 


* 
^» Sir Adolphe : Nutrition of Athletes, 208 
*, df Sciences of the U.S.S.R. : Resignation of his honorary member- 
Xp by Sir Henry Dale, 882 I 
-4nation of his honorary membership by Dr. H. J. Muller, 882 
«S. : Recent Work on Osmotic Pressures, Membrane Equilibrium 


the Work of Procter, 670 
rof: Douglas P. (Douglass, Prof. Raymond D., and) : Elements of 
mography, review, 278 ld 
w „ord : Appointed chairman of the Medical Research Council, 606 


n Tetroxide, 369 


y Dr. M. A. H. Tincker, 943 : 
“eof. S. : Origin of the Golden Hamster Cricetus auratus as a Labora- 
sry Animal, 256 
roa) wer da Royal : Formation of Divislons in Australia and New 
sland, 
dd Memortal Fund, 769 
1, College of: Appointment of J. V. Connolly as professor of 
"aft economics and production, j 
„ological Surveys, Assoclation of: Conference on the Geology 
Mineral Resources of Africa, 971 
an of Sir Edward Balley as honorary president, 971 
. antral) Council : R. McChlery seconded to the, 250 
. ntral) Scientific Liaison Office: Appointment of R. McChlery 
ctentificlialson officer in London, 408 — 
i$outh) Association for the Advancement of Science: Report of 
* - | Oudtshoorn meeting in July 1947, 366 
«at Botany, National Institute of : Appointment of C. C. Brett as 
. officer of the Official Seed Testing Station, 60 
.| Research Council: Appointment of Lord Rothschild as 
rman, 408 
j| and Hortlcultural Research Station, Long Ashton: Annual 
npt for 1947, 884 
Associatlon of, and the University of London Institute of 
on: Series of sessions on the Educational and Social Signific- 
he Land, 920 
fisheries, Ministry of: Bulletin 95, Strawberries, new 


lo, Watercress Cultivation (Charles H. Sansom), 58 
int of Prof. T. Dalling as chlef veterinary officer, 60 
of F. A. Secrett as honorary adviser on vegetable produc- 





x ü 120, Commercial Cultivation of Root Vegetables, new 
the third edition, 365 n 
`~ Wa.: Recession of Glaciers, 484 


T Evidence of Geological Age agalnst Decay of Tin-115 
x 155 by Electron Capture, 413 
wua M. : Appointed an assistant in anatomy In the University 
s »w, 60 
; vami : Hindu Psychology, review by Mrs. D. M. Wheatley, 
f enler : Condensation of Water Vapour below 0° C., 921 


“went sof D.Sc. of the University of London conferred 


$^ 


“tng Unit, 383 
Rhotography and Projection (H. K. 


N.: Discharg. . 
, 4e), review, 758 . 
‘Youglas A. : Swiney Lectu.. ' Liology, 920 
. and Poole, M. J.: Photc....itegration of Deuterium and 
j. 5m by Thorium C” y-Rays, 373 
R.: Atomic Energy and Society, 1005 
iN. de G. : Applicable Mathematics, 582 
-of. G. C. : Economics and State Control, 646 
V B. : Rural Education and Welfare in the Middle East, 53 
* . dof. R.G. D. : Towards a Mathematical Sociology, review, 352 
N. A. : Sound Transmission and Nolse, 500 
' „Dr. T. E. : Development of Spark Discharges, 264 
+s, Gunnar: Re-elected president of the International Association 
| ' * Theoretical and Applied Limnology, 624 
1 *vah: Hydrogen Peroxide and the Indirect Effect of lonizing 
t adlations, 615 
! “wlph A. and Herman, Dr. Robert : Evolution of the Universe, 


\ 63 "Atomologists' Society : Directory of Natural History Societies, 


‘rican Association for the Advancement of Science : Centenary of the 
(Dr. F. R. Moulton), 355 . . 
, *rican Association for the Advancement of Science (Chemistry Section) : 
f Symposium on Approaches to Tumor Chemotherapy (edited by 
Forest Ray Moulton), review by Dr. 1. Hleger, 713 
;erican Geophysical Union: Election of Prof. Walter H. Bucher as 
res i president, 290 


| 23 


; 1 
(edited by Johnson, M. La and): New Biology 3, | 


:d the Generalized Free Energy of Protein Solutions in the Light . 


Dr. C. C., and Thompson, R. : Ionic Reactions In Liquid Dinitro- ' 


ty Prof. Ruth M., and others : Hormones and Horticulture, review : 


INDEX 


American Institute of Physics : Publication of Physics To-day, 988 
American Philosophical Society : Annual Report for 1947, 37 
American Physical Society : Organisation of the Division of Fluid Dynamics, 


648 
American Plant Life Society : Herbertla, Vols. 13 and 14, 347 
' Aminoff, D., and Morgan, W. T. J.: Hexosamine Components of the 
i Human Blood Group Substances, 579 
Anderson, C. M. : Appointed senior livestock officer, Tanganyika, 138 
' Anderson, Prof, Esther S, (Lackey, Prof. Earl E., and) : Regions and Nations 
of the World, review by H. J. F., 7 
Anderson, J. D. C., and Le Fèvre, Prof. R. J. W. : Diazo-Oxides, 459 
: Anderson, Dr. J. S, : Physical Chemistry of Process Metallurgy, 720 
! Anderson, P. R., and others : Nairobi, Master Plan for a Colonial Capital, 
: review, 432 ] 
Andrade, Prof. E, N. da C. : To become honorary librarian to the Royal 
Society, 250 
Creep of Metals and Recrystallization, 410 
Christian Huygens, review, 472 
Andrade, Prof, E. N. da C., and Randall, R.F.Y. : Surface Effects with Single 
Crystal Wires of Cadmium, 890 
Andreae, J. H., and others: Absorption and Dispersion of Ultrasonic 
Waves [n Acetic Acld, 993 
Andrès Nils, and others : Localization of Alkaline Phosphatase in Yeast, 


: Andrewes, Dr. C. H. : The Prophylaxis of Virus Infections with special 
reference to the Use of Vaccines, 92 
Anglo-American Oil Co., Ltd. : Appointment of Dr. E. J. Boorman as chief 
chemist, 956 
Angus, J., and others : Beta Spectrum of Tritium, 302 
Animal Behaviour, Institute for the Study of: Election of officers, 729 
Annual Reviews, Inc. : To publish an Annual Review of Psychology, and an 
Annual Review of Physical Chemistry, 60 ` 
Anthony, Líeut.-Colonel H, D. : Science and its Background, review by 
W. L. Sumner, 354 ~ 
, Anthropological Institute, Royal : Report of the Council for 1947-48, 409 
Appapillal, Dr. V., and Mallvaganam, Prof, A. W. : Latitude Effect of Pene- 
trating Cosmic Ray Showers, 887 
Appleton, Prof. A: B.: Title of emeritus professor of anatomy in the 
. University of London conferred on, 212 
Appleton, Sir Edward : Appointed principal and vice-chancellor of the 
University of Edinburgh, 884 
Awarded the Valdemar Pouisen Gold Medal of the Danish Academy 
of Technical Sciences, 88. . 
Appleton, Sir Edward, and Beynon, Dr. W. J. G. : Lunar Tidal Oscillatlons 
In the lonosphere, 
Applied Bacteriology, Society for : Annual General Meeting and Confer- 
] ence, 
' Arber, Muriel A.: Factors Controlling the Atlantic Coastline of Europe, 741 
Arden, Dr. T. V., and others : A New Method for the Separation, Detection 
and Estimation of Inorganic Compounds, 691 
Argyle, M. C. : Appointed assistant conservator of forests, Kenya, 956 
Armitage, —. : Clay Minerals as Catalysts and Adsorbents, ! 
: Armstrong, S, : Appointed lecturer in civil engineering in the University 
ofSheffield, 648 
Arnon, Prof. Daniel I. : Localization of Polyphenoloxidase in the Chloro- 
plasts of Beta vulgaris, 341 
; Arrow, G. J. : Obituary by K. G. Blair, 687 > 
, Arts, Royal Society of: Essay Prize under the Thomas Gray Memoria 
Trust, 366 
Ashby, Prof, Eric : Popular Botany, review, 870 
Genetics in the Soviet Unlon, 912 
Ashmolean Use Oxford : Exhibition of Air Photography and Archæ- 
| ology, 
, Ashton, E. W., S. (Whittington, R. B., and) : Instability In Pipe Flow, 997 
Aslib : Twenty-third Annual Conference, 366 ; (Ivor B. N. Evans), 862 
Aslib (Northern Branch) : Conference on Organised Information Services, 


: Astbury, N. F.: Anisotropic Silicon Iron, 800 
| Astbury, Prof. W. T., and.others : Studies of the Structure of Synthetic 
‘ Polypeptides, 596 
Asthana, R. P. : Some Fungi of India, 271 
Aston, Dr. G. H. : Sound Transmission and Noise, 499, 500 
Astronomical Association, British : Retirement of F. M. Holborn from the 
presidency, 807 
i Election of Dr. J. G. Porter as president, 807 
Astronomical Union, International : Seventh General Assembly of the, 899 
Atkin, D. J. : Seasonal Fluctuations in Plankton Distributlon in a Tropical 
. Impounding Reservolr, 803 
Atkinson, Dr, F. V. : Appointed to the chair of mathematics at University 
College, lbadan, 842 ; work of, 842 
* Atkinson, H. F.: Construction of Troughs for use in Chromatography 
Tanks, 858 
Atkinson, Dr. R. d'E. : Stellar Astronomy, review, 390 
, Comet 1948 |, 809 
, Atomic Energy Research Establishment, Harwell, 56, 317 
, Atomic Scientists’ Association: Atomic Energy Exhibition-—The Atom 
: Train, 267 
Conference on Atomic Energy and Society and Atomic Energy and 
© the Scientist, 690, 1005 
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Atwood, Willlam Henry: A Concise Comparative Anatomy, review by 


Dr. N. B. Eales, 980 
Audus, Dr. L. J. : Nicotinic Acid and the Inhibition of Growth by Auxin, 
8ll . 


Augustinsson, Dr. Klas-Bertil : Cholinesterases, 194 

Auluck, F. C, (Kothari, Prof. D, S., and) : Electromagnetic Level-Shife and 
Effect of Radiation Fleid, 143 

Austin, C. R. : Function of Hyaluronidase In Fertilization, 63 

Number of Sperms required for Fertilization, 534 

Australlan, Council for Scientific and Industrial Research, 808 

Australian Journol of Scientific Research, 210, 808 

Avery, Jr., George S., and Johnson, Elizabeth Bindloss (with the collabora- 
tion of Prof, Ruth M. Addoms and Prof. Betty F. Thomson) : Hor- 
mones and Horticulture, review by Dr. M. A. H. TIncker, 943 

Avery, Prof, O. T. : Elected an honorary member of the Society for General 
Microbiology, 606 ' 3 

Awbery, J. H. : Velocity of Photons, 46! 

Axon, H. J.: Systematization of certain Binary Metallic Equilibrium 
Diagrams, 997 E 


Baar, Dr. H. S. : Foetal Hemoglobin and Erythroblastosis, 190 
Bacharach, A. L. : Science and Nutrition, third edition; review, 165 
Anti-Vitamins in Food, 986 

Badger, Dr. G, M., and others : Synthetic Analgesics, 21 

Bagguley, D. M. $., and Griffiths, Dr. J. H. E. : Parámagnetlc Resonance in 
Copper Sulphate—Experimental Investigation, 538 

Bagnold, Brigadier R. A. : Coastal Waves, 683 

Bailey, Alton E. (edited by): Cottonseed and Cottonseed Products, 
review by Prof. T. P. Hilditch, 832 

Balley, Sir Donald : Stress Analysis and the Designer, 119 

Bailey, Sir Edward : Elected honorary president of the Assoclation of 
African Geological Surveys, 971 

Baird, A. B. : Biological Control of insects, 308 E x 

Baker, Prof. A. L. L. : Awarded the Coopers Hill War Memorial Prize of 
the Institution of Civil Engineers, 865 

Baker, Dr. H. G. : Genetical Structure of Plant Populations, 518 

Prehistoric Flooding in the Somerset Levels, | 

Balakrishnan, M. S. : Some Fungi of India, 271. ` 

Balasubrahmanyam, K. (George, T. K., and) : Awarded jointly a Miller 
Prize ofthe Institution of Civil Engineers, 865  . 

Balchin, Nigel : The Nature of Incentives, 557 

Balfour-Browne, Prof. Frank : Re-discovery of Apus cancriformis, 116 

Bali, L. E. : Entry and Careers, 351 

Ball, S., and others : Indicator Yellow and Retinene,, 222 

Ball, W. V. : Smallholdings for Pleasure and Profit, review, 757 . 
Balls, Dr. W. Lawrence: Land-mine Detectors designed at Gaza, 98 
Bambah, R. P. :- Awarded an Overseas Sclence Research Scholarship for 
1948 by the Royal Commission for the Exhibition of 1851, 100 
Bamford, Frank : Poisons, their Isolation and Identification, second edition, 
review by Edgar Rentoul, 8 

Bami, H. L., and others: Metachloridine-substituted, Aryl Biguanides as 
possible Antimalarial Compounds, 146 

Band, William (Meyer, Lothar, and) : Relation between Fountain Pressure 
and Heat Currentin Helium Il, 67 t 

Bannister, Dr. F. A., and Hollingworth, Prof. S, E. : Two New British 
Minerals, 565 . 

Banane (Tolansky, Prof. S., and) : New Localized Interference Fringes, 

Barber; Mary, and others : Destruction of Urinary Glucuronide by Bacteria, 


Barber, N. F. : Sea Waves and Surf, review, 389 
Coastal Waves, 683 
Barclay-Smith, Phyllis: Obituary of King Ferdinand of Bulgaria, 520 
Barendregt, T, J., and others: Excretion of p-Pyrrolldone Carboxylic Acid 
by Rat and Dog Fed with Tumour Proteins, 732 
Barer, Dr. Robert : Phase-Contrast Microscopy of Viruses, 251 
Barigozzi, Prof. Claudio : Role of the Y-Chromosome In the Determination 
of Cell-size In D. melanogaster, 30 
Barkas, Dr, W., W. : Hysteresis in the Swelling of Gels, 32 
Barlee, John : Birds on che Wing, review by Frances Pitt, 49 
Barnes, Dr. H. F.: Gall Midges of Economic Importance, Vol. 3, Gall 
Midges of Fruit, review by A. D. 1., 834 
Barnlcot, N. A. : Local Action of Calciferol and Vitamin A on Bone, 848 
Barnóthy, Prof. J., and Forró, Dr. M, : Awarded the first Eötvös Medal of 
the Hungarian Academy of Science, 100 
Baron, M. (Harper, R., and) : Factorlal Analysis of Rheological Measure- 
ments on Cheese, 82 
Baron, P. : Sound Transmission and Noise, 501 
Barraud, P. J. : Obituary by Sir Rickard Christophers, 481 
Barrell, H., and Marriner, R. : Liquid Surface Interferometry, 529 
Barrer, Dr. R. M. : Physical Chemistry of Process Metallurgy, 720 
Barron, Dr. Harry : Modern Rubber Chemistry, second edition, review, 128 
Barrow, Dr. R., F., and Mulcahy, M. F. R. : Excited States of Silver Bromide 
and lodide, 336 
Barry, —-.: Road Research in Scotland, 785 
Barry, Dr, Vincent C., and others : Antl-Tubercular Activity of Oxidation 
Products of Substituted o-Phenylene Diamines, 622 
Bartholomew, L. St. Clair: Appointed fisheries officer, Uganda, 138 
Bartlett, Sir Charles: Appointed a member of the Industrial Health 
: Research Board, 918 
Bartlett, Sir Frederic: Appointed a member of the Medical Research 
Council, 606 
Appointed a member of the Industrial Health Research Board, 918 
Bartlett, Prof. M. S.: American War-time Contributions to Statistical 
Method, review, 510 
Determination of Plant Densities, 621 
Bartlett, Dr. S., and others : CEstrogens in Grass and thelr possible Effects 
on MIIk Secretion, 845 
Barton, Dr. D. H, R, : Radical Addiction Reactions, 182 
Barton, Dr. D. H. R., and Klyne, Dr. W. : Identification of 'I7-Ketosterold 
IP as i-Androsten-6-oi-17-one, 493 
© Barton, Lela V., and Crocker, William : Twenty Years of Seed Researchat 
Boyce Thompson Institute for Plant Research, review, 594 . 


«- 


INDEX > 
E : o 
- Barton's Ruling Engine, 446 
Barwell, Dr: C. F. : Antigenic Components of Psittacosis Virus, 460 
Bateman, Dr. J. A. : Genetical Structure of Plant Populations, 517 
Bates, Prof. L. F. © Anisotropic Silicon-lron, 800 
Magnetic Properties of Superconductors, 801 
Bawn, Prof. C. E. H. : The Structure and Reactivity of Free Radicals (Tilden 
Lecture of the Chemlcal Soclety), 
Baxendale, J. H., and George, Philip : A Fourth Order Reactlon, 777 
Baxter, A. S. (Freeman, Joan M., and) : Short-Range a-Particles from the 
Disintegratlon of Sodium, Aluminium and Fluorine by Protons, 696 
Bayer Products, Ltd. : ‘Fusarex’, 843 
B.B.C. Quarterly, Vol. 3, No. !, 425 
Beaton, D. M. : Awarded the James Forrest Medal and a Miller Prize of the 
Institution of Civil Engineers, 86! 
Beaton, W. G. : Appointed director of veterinary services, Nigeria, 485 
Beck, A. H. : The Free Electron in vacuo, review, 678 
Beck, Dr. B. F., and Smediey, Dorée : Honey and your Health, review by 
Dr. Colin G. Butler, 128 
Beck, S, (Peacock, Dr. P. R., and): Induced Adenocarcinoma of the 
Stomach In Mice, 252 : 
Beckley, V. A. : Protection of Grain against Weevils, 737 
Bedford College, London : Appointment of Dr. G. L. Clark as University 
of London reader In mathematics, 290 . 
Bedichek, Roy : Adventures with a Naturalist, review by Frances Pitt, 513 
Bedson, P. G. : Awarded the Institution Medal and Premium of £10 of the 
Institution of Civil Engineers, 865 
Beeby, M. H. (Mann, Dr, F. G., and) : A New Synthesis of 2 : 7-Disubsti- 
tuted-l :2 :3 : 4-tetrahydro-iso-quinolines, 33 
Beet, Dr. A. E. : Appointed lecturer in fuel technology in the University 
of Sheffield, 648 
Beevers, pr: C, A., and Stern, F.: Crystal Structure of d-TartaricAcid, 
Begg, Dr. W. G. A. : Appointed an assistant in anatomy in the University 
of Glasgow, 95i 
Beghin, Henri: Cours de mécanique, Tome J, Chapitres | à 18, review, 911 
Behounek, Prof. Frantisek : Death of, 881, correction, 954 
Bell, Dr. A. E. : Christian Huygens and the Development of Science in the 
Seventeenth Century, review by Prof. E. N. da C. Andrade, 472 
Bell, R. (Smith, T. D., and) : Relation between the Brunauer-Emmett- 
Teller and Harkins-Jura isotherms, 109 
Bell, R. P. : Reactlon Kinetics in Solution, review, 275 
Bell, T. R. D. : Death of, 135 
Belton, J. G., and others : Antl-Tubercular Activity of Oxidation Products 
of Substituted o-Phenylene DiamInes, 622 
Bendegom, L. van (Burgt, J. H. van der, and) : 
Stabilize Sand Dunes, 803 
Bendz, Serd, and others: The Antibiotic Agent from Marasmius ramealis, 


Benedict, Prof. Ruth : Obituary by Dr. Audrey i. Richards, 725 

Benedict, R. G., and others : An Automatic Agar Dispenser, 903 

Benes, Dr. Eduard : Death of, 407 

Benes, J., and others : Decay Scheme of !i!Hf, 261 

Bennett, A. G. : Ophthalmic Optics, 825 

Bennett, A. R., and Harrison, D. : Use of the Calyx Burner to determine 
Combustion Conditions, 371. i 

Bennett, Dr. G. M. : Organic Substances used in Inorganic Analysis, review, 


The Use of Vegetatlon to 


Bentham, Jeremy : A Fragment on Government and An Introduction to the 
Principles of Morals and Legislation, review by Maurice Bruce, 238 

Beranek, Dr. L. L. : Sound Transmission and Noise, 499, 500, 

Bergey's Manual of Determinative Bacteriology, sixth edition by Robert S. 
Breed, E. G. D. Murray and A. Parker Hitchens, review by Dr, S. T. 
Cowan, 833 

Bergmann, Ernst David: The Chemistry of Acetylene and related Com- 
pounds, review by R. A. Raphael, 715 

Berinzaghi, B., and others : Structure of a-Fagarine, 694 

Berkeley, M. J. : Observations, Botanical and Physiological, on the Potato 
Murrain, review by Dr. John Gralnger, 239 

Berkowitz, N. : Solubility of Bituminous Coal in Alcoholic Potash, 960 

Berland, Lucien : Faune de France; 47; Hyménoptdres tenthredoides, 
review, E 

Berman, Eleanor Davidson : Thomas Jefferson Among the Arts, review by 
F. I. G. Rawlins, 513 

Bernal, Prof. J. D. : The Royal Society Scientific Information Conference, 
Section 1, Publication and Distribution of Papers Reporting Original 

. Work, 279 

Waves and Beaches, 684 

The Significance to Special Librarians and Information Officers of the 
Royal Society's Scientific Information Conference, 863 

Bernal, Prof. J. D., and Carlisle, Dr. C. H. : Unit Cell Measurements of 
Wet and Dry Crystalline Turnip Yellow Mosaic Virus, 139 

Bernal, M. J. M. : Elected to a Beit Fellowship for Scientific Research, 100 

Bernfeld, Dr. P., and Meutémédian, A. : Isophosphorylase, 297 

Isophosphorylase and the Formation of Branched Polysaccharldes, 618 

Bernhard, Merrill : Elected president of the Association of Hydrology, 745 

4 Berriman, Dr. R. W. : Recording of Charged Particles of Minimum lonizing 
Power in Photographlc Emulsions, 992. 

Berthollet, Claude Louls : Bicentenary of, 882 

Bertram, Dr. D. S. : Appointed to the University of London readership in 
aniomology at the London School of Hyglene and Tropical Medicine, 


Bertram, Dr. D. S. (Kershaw, W. E., and) : Course of Untreated Infections 
of Litomosoides carinii in the Cotton Rat, 149 

Bertrand, Prof. A. G. : Determination of Trace Elements in Plants and 
Animals, 157 

Berzelius, Jöns Jakob (1779-1848), 210 

Bett, Dr, W.R, : Obituary of Dr. C. A, Elsberg, 443 

Beveridge, Prof. W. i. B. : The Prophylaxis of Virus Infections with special > 
reference to the Use of Vaccines, 92 2 

* Veterinary Education, 72! 

Bewley, Dr. W.F. : The Control of Heat and Light In Glasshouses, 584 

Bey, Dr. S. L.: Awarded a Telford Premium of the Institution of Civil 
Engineers, 865 

Beynon, pd J.G.: Evidence of Horizontal Motion in Region F, loniza- 
tion, 


B * 


C i 


i 


*] Bock, 


Ec ^ — NAME 


Beynon, Dr. W. J. G, (Appleton, Sir Edward, and) : Lunar Tidal Oscilla-- 
tions in the lonosphere, 486 . 

Bhabha, Prof, H. J. : Awarded the Hopkins Prize for 1939-42 of the Cam- 
bridge Philosophical Society, 690  " i 

Bhagavantam, Prof. S.: Appointed chtef scientific IJaison officer of the 
Indlan Scientific Liaison Office In London, 884 


Bhagavantam, Prof. S., and Rao, B. Ramachandra : Elastic Constantsof Alum . 


Determined by a New Ultrasonic Method; 818 
Bhagavantam, Prof. S., and Suryanarayana, D.: Photo-Elastic Effect in 
Barlum Nitrate, 740 
Bhattacharya, Dr. S. : A Test for Mutagenlcity of Methylcholanthrene, 573 
Bickley, Prof. W, G. : Applicable Mathematics, 583 
Bigelow, Henry B., and Edmondson, W., T, : Wind Waves at Sea, Breakers 
and Surf, review by N. F. Barber, 389 
Biggs, Rosemary: Error in Counting Reticulocytes, 457 
Bigwood, E. J., et autres : Un symposium sur les proteines, review, 870 -~ 
Biji, Dr. J. H. van der : Death of, 918 
Bijvoet, J, M., and others : Crystal Structure of 'Gammexane', 771 
Bikerman, J. J, : Surface Chemlstry for Industrial Research, review by 
Dr. A, S, C. Lawrence, 164 
Binge, F. W. : Appolnted geologist, Kenya, 729 
Binkley, W. W., and Wolfram, M. L.: Chromatography of Sugars and 
related Substances, 1007 
Binnie, W. P., and others: Effect of Hydrogen Atoms on Intensities of 
X-Ray Reflexions, 889 ] 
Binstead, H. C. : Ophthalmic Optics, 825 
Biological Research Institute, Tihany, 96 
Biological Sciences, International Union of: Programme of Symposia, 989 
Blologlcal Service In Great Britain: Appointment of Capt. Cyril Diver as 
head of the, 728, 766 
Blology, Institute of.: A Proposed (Dr. J. F. Dantelli), 878 
B.I.O'S. : Overall Report No. 5, German Motor Roads, 345 
Birch, Dr. Arthur J.: Appolnted Smithson research fellow of the Royal 
Soclety, 956 
Bird, R., and others : Absorption and Dispersion of Ultrasonic Waves In 
Acetic Acid, 993 
Bird Observatory : Fair Isle, 989 
Bird Preservation, International Committee for: Report of the British 
Section, 250 
Meeting of the European Continental Section, 422 
Birkbeck College, London : Gift from the Nuffield Foundation to equip 
and staff a Biomolecular Research Laboratory, 211 
Appointment of T, A. Rodger as University of London reader In 
psychology, 290 $ 
Title of professor emeritus of zoology in the University of London 
conferred on Prof. H. Gordon Jackson, 729 
Title of University of London reader in zoology conferred on Dr. 
Vera Fretter, 844 
Appointment of Dr. J. L. B. Cooper to the University of London reader- 
ship In mathematics, 920 


Birkby's, Ltd. : Giftto the University of Leeds of 500-600 plastic mouldings . 


for experimental research in speech training, 212 

Bishop, Dr. Ann, and McConnachle, Elspeth W. : Resistance to Sulphadia- 
zine and 'Paludrine' in the Malaria Parasite of the Fowl (P. gallina- 
ceum), 541 

Pane Prof. J.: Elected president of the Association of Meteorology, 


* Black, Ellinor I. : Appolnted director of the Department of Soclal Science 

In the University of Sheffield, 648, 767 ; work of, 767 

Black, J. : Awarded the Charles Hawksley Prize of the Institution of Civil 
Engineers, 865 

Blackett, Prof. P. M. S. : Awarded the Nobel Prize for Physics for 1948, 
841 ; work of, 841 

Atomic Energy and Soclety, 1005 

Blackler, Helen : Colpomenia sinuosa (Mert.) Derb. et Sol. In Scotland, 1001 

Blackman, Prof. A. M. : Retirement from the Brunner chair of egyptology 
In the University of Liverpool, 95 ; work of, 95 

Blackman, Prof. G. E. : Recent Developments In the Control of Weeds, 


Blair, Dr. G. W. Scott : First International Congress on'Rheology, 747 

Blair, Dr. G. W, Scott, and Caffyn, J. E. : Further Experimental Evidence 
for the Theory of Quasl-Properties, 368 

Blair, K. G. : Obituary of G. J, Arrow, 687 

Blake, Marion Elizabeth : Anclent Roman Construction In Italy from the 
Prehistoric Period to Augustus, review by Joan Liversidge, 755 

Blakeley; Dr. T. H. : Clay Minerals as Catalysts and Adsorbents, 195 

Blakemore, F. : Appointed professor of veterinary science at the University 

. of Bristol, 327 ; work of, 327 

Blakeslee, Dr. A. F. : Elected a foreign associate of the Paris Academy of 
Sciences, 920 

Blanchard, A. F., and Parkinson, Dr. D. : Physical and Chemical Aspects of 
Rubber Technology, 205 

Blaxter, Dr. K, L. : The Physlology of Lactation, 602 

Bledisloe, Lord : Control of Environment in Horticulture, 585 

Bliss, Alfred F. : Retinene, and Indicator Yellow, 661 

Blok, pd : Third Fleming Memorial Lecture of the Television Soclety, 


Bloomfield, Dr. G. F. : 
nology, 206 

Blower, J. H. : Appointed assistant conservator of forests, Tanganylka, 956 

Blumfleld, C. V. : Awarded a Telford Premium of the Institution of Civil 
Engineers, 865 

Blundell, C. R. K.: Appointed lecturer In geology in the University of 
Sheffield, 99 

Boas-Traube, Dr. S. G., and others : Propertles of Ethylene Diamine, 960 
A. de (Van Itterbeek, Prof. A., and) : Sound Velocity and Tempera- 


Physical and Chemical Aspects of Rubber Tech- 


A ture Change of Molecular Association, 611 

Bockris, Dr. J. O'M. : Physical Chemistry of Process Metallurgy, 720, 721 , 

Bodenforschung, Reichsamt der: Geotectonic Map of North-west Ger- 
many, 365 

Bodet, Jaimes Torres : 
of, 882 

Bolas, B. D., and Portsmouth, G. B. : Effect of Carbon Dioxide on Avall- 
ability of Manganese In Soil producing Manganese Deficiency, 737 

Bolton, A. : Appointed plant breeder, Kenya, 366 


J 


Elected director general of Unesco, 882 ; work 
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Bolton, J. G. : Discrete Sources of Galactic Radio Frequency Noise, 141 


v 
' 


. Bonet-Maury, Dr. P., and Lefort, M. : Formation of Hydrogen Peroxide In 


Water Irradiated with X- and Alpha-Rays, 38! . 

Bont, Dr. A. F. de : Fish Farming in the Belgian Congo, 998 

Book Exchange, United States : Opening of the, 408 ^ 

Boonstra, Dr. B. B. S. T.: Physical and Chemical Aspects of Rubber 
Technology, 204 

Boorman, Dr. E. J.: Appointed chlef chemist of the Anglo-American Oil 
Co., Ltd., 956 

Bordet, Prof. Jules: Elected an honorary member of the Society for 
General Microblology, 606 

Borger, R. (Cowling, Prof. T. G., and) : 

. lenospherlc D-Reglon, 143 

Bornstein, Dr.'J., and Nelson, J. F.: Effect of Hypophysectomy on Glycogen 
Deposition in Isolated Muscle, 572 

Boscott, Dr. R. J, : New Colour and Fluorescence Reactions in the Sterold 

' and Synthetic CEstrogen Serles, 577 

Boscott, Dr. R. J., and others: Cytochemical Demonstration of Keto- 
steroids, 572 i 

Boswell, l. 1., and others : Voltage Effects In Titanate Polycrystals, 15] 

Botanical Soclety of Bengal: To publish a half-yearly list of botanical 
papers, 769 

Bourgeols, Dr. P, : Practical Applications of International Collaboration In 
Documentation, 864 

Bourne, Dr. G. H. : Nutritlon of Athletes, 208 

Autoradlography of the Thyroid Gland, 495 

Bourne, H. K. : Discharge Lamps for Photography and Projection, review 

by J. N. Aldington, 758 f 


Electric Conductivity of the 


' Bowden, Dr. F. P., and Gurton, O. A.: Initiation of Explosions by Grit 


Particles, 654 ' 
Bowen, lan : Britain's Industrial Survival, review, 45 
Bowman, Dr, Isalah:, Honorary degree of D.Sc. of the University of 
Oxford conferred on, 19 
Bowman, James: Appointed a member of the Advisory Council for 
Scientific Research, 690 
Bowman, R. E. : A New Ketone Synthesis, I [1 Š 
Bowtell, J. N., and Jenkins, H. G. : Awarded the Leon Gaster Memorial 
Premium for 1948 of the llluminating Engineering Society, 607 
Boyland, Dr. E. : Metabolism of Drugs, review, 127 . 
Brachet, J., et autres : Un symposium sur les protelnes, review, 870 
Bradbeer, B.F. 1., and Hart, Prof. C. A. : Awarded Jointly a Telford Premium 
ofthe Institution of Civil Engineers, 865 
Bradbury, C. H. : Sound Transmission and Noise, 501 
Bradford, Dr. S. C. : Death of, 807 ; obituary by H. T. Pledge, 917 
Bradley, L. C., and Kuhn, Dr. H. : Spectrum of Hellum-3, 412 
Bradley, Dr. W., and others: Metabolism ofa : 8-Dihydroxy-y-(2-methyl- 
phenoxy) propane ('Myanseln!), 257 
Brady, Thomas G, (Conway, Prof. Edward J., and) : Source of the Hydrogen 
lons In Gastric Juice, 456 
Bragg, Sir Lawrence : Entry and Careers, 351 
Elected president of the International Union of Crystallography, 365 
Recent Advances In the Study of the CrystallIne State, 399 
Instrumentation and Control, including Electronic Devices, 762 
Brallsford, Dr. F. : Magnetic Materials, review by L. E. C. H., 513 
Braude, R. : Behaviour of Plgs, 938 
Bray, Dr. H. G. and others: Metabolism of Aminohydroxybenzoic Acids, 64 
Brearley, Harry : Death of, 135 ; obituary by Dr, C. H. Desch, 288 
Brech, E. F. L. : The Anatomy of Co-operation, review, 796 
Breed, Robert S., and others : Bergey's Manual of Determinative Bacteri- 
: ology, sixth edition, review by Dr. S. T. Cowan, 833 
Bremner, J. G. M. : Nickel Plating by Chemical Reduction, 183 
Brenchley, Dr. Winifred E. : Retirement as head ofthe Botany Department 
of Rothamsted Experimental Station, 727 ; work of, 727 
Bretán, Dr. M., and others : Abnormal Serum Protein in Parenchymatous 
Liver Diseases, [002 
Brett, 5 C.: Appointed chlef officer of the Official Seed Testing Station, 
6 


Brian, Dr: P. W., and others : Toxicity of Sulphydry! Compounds to Seeds, 
80 


Bridgman, P. W., and others (A Symposlum by): Physical Science and 
Human Values, 751 
Briggs, Prof. G. E. : Appointed to the chair of botany in the University of 
Cambridge, 521 ; work of, 521 
Brightman, R. : The Graduate in Industry, review, 388 
The Art and Technique of Book Reviewing, 863 
Technical Writing, review, 909 
Brillouin, M. : Sound Transmission and Noise, 501 
Brillouin, Prof. Marcel : Obituary by Dr. R. Fürth, 362 
Brimble, L. J. F. : Education In and For the Services, 159 
Plant Life in Britaln, review, 676 
Brinsmead, K. (Dunton, C. E., and) : Awarded Jointly the Webb Prize of 
the Institution of Civil Engineers, 865 
Bristow, F, J. : Esterification of Phthalic Anhydride with Primary Alcohols 
at Room Temperature, 1004 
British Abstracts (Sir David Chadwick), 578 
British Agricultural Bulletin, No. I, 137 - 
British Archzology, Council for: Report on the Survey and Polley of Field 
Research in the Archeology of Great Britain, l, The Prehistoric 
and Early Historic Ages to the Seventh Century A.D., 883 
British Architects, Royal Institute of (Acoustics Group of the Physical 
Society, in association with the) : International Conference on Noise 
and Sound Transmission, 59, 501 
Bricish Association for the Advancement of Sclence : Brighton Meeting, 


323, 392 
Election of Sir John Russell as president for 1949, 444 
Exhibition of Sclentific Instruments, 445 
Newcastle Meeting in 1949, 882 
Election of officers, 882 
British Association, Section A (Mathematics and Physics) : Symposium on 
Coastal Waves, 
Symposium on Instrumentation and Control, Including Electronic 
Devices, 761 
Symposium on Magnetism, 799 
British Association, Section A (Mathematics), and Section G (Engineering) : 
€ Joint Discussion on Applicable Mathematics, 582 . 
1 


vi NAME 


. 
British Assoclatlon, Section D (Zoology) : Discussion on Colour and Colour 
Nision [n Animals, 600 
Symposium on Marine Fisheries of Great Britain, 641 
British Associatlon, Section E (Geography): Discussion on Sclentific 
Aspects of Colonial Development, 556 
Symposium on Movements of Population in the British Commonwealth, 


British Association, Sectlon H (Anthropology) : Discussion on Primitive 
Techniques, Agriculture and Economic Organisation, 602 

British Association, Sectlon | (Physiology) : Discussion on the Changing 
Aspects of Nutrition, 543 2 

Discussion on the Transmission of Effects from the Ends of Nerve 
Fibres, 558 
Discussion on Colour Vision, 639 

British Association, Section J (Psychology) : Discussion on the Nature of 
Incentives, 557 

British Association, Section K (Botany): Symposium on the Genetical 
Structure of Plant Populations, 517 

British Association, Section L (Education) : Discussion on Selection at the 
University Level, 626 

Discussion on the Young Worker in Industry, 667 

British Assoclation, Section M (Agriculture) : Discussion on Control of 
Environment in Horticulture, 584 

British Association, Sections M (Agriculture) and 1 (Physiology) : Joint 
Discussion on the Physiology of Lactation, 60 * 

British Association, Sections M (Agriculture), K (Botany) and D (Zoology) : 
Joint Discussion on Inbreeding and Hybrid Vigour in Crops and 
Livestock, 642 

British Astronomical Association : Retirement of F. M, Holborn from the 
presidency, 807 

Election of Dr. J. G. Porter as president, 807 

British Commonwealth, Association of Universities of the : New name of 
the Universlties Bureau of the British Empire, 648 

British Commonwealth, Universities of the: Sixth Congress of the, 99 | 

Discussion on the Balance of Research and Teaching at Universities, 441 
Discussion on Higher Education In the Colonies, 478 
Discussion on Inter-University ‘Relations and Exchanges, 585 

British Commonwealth of Nations Scientific Offices, London : R. McChlery 

to establish a Central African Scientific Liaison Office In the, 250 
Appointment of R. McChlery as Central African Scientific Liaison 
Officer, 408 - 

British Commonwealth Scientific Offices in Washington: Dr. W. A. 
Macfarlane loaned by the Ministry of Fuel and Power to the Depart- 
ment of Scientific and Industrial Research as director of che United 
Kingdom Scientific Mission In the, 366 - 

British Council : Publication of No. | ofthe British Agricultural Bulletin, 137 

Report for the Year ended March 31, 1948, 587 
Financtal Ald for Delegates at Conferences, 808 

British Drug Houses, Ltd. : Introductory Notes on Chromatography, 1007 

British Embassy, Washington: Appointment of E. 1, R. MacGregor as 
assistant clvil air attache, [9 


British Empire, Universitles Bureau ofthe : To be known as the Assoclation ^ 


of Universities of the British Commonwealth, 648 

British Empire Cancer Campaign: Twenty-fifth Annual Report (Dr. 
D. A. G. Galton), 664 

British Empire Cancer Campaign (Genetical Society of Great Britain and 
the): Symposium on the Genetics of Cancer, 514 

British Esperantist Scientific Association : Foundation of the, 918 

British Film Institute (Scientific Film Assoclation of Great Britain and the) : 
Second Congress of the International Scientific Film Assoclation, 

,, z 

British Institute of Archeology at Ankara: Appointment of Seton Lloyd 
as director, 250, 327 

British Institute of Management: Second Oxford Management Conference, 


Issue of Management Abstracts, 955 
British iron and Steel Research Association : 
destructive Testing of Castings, 59 
Conference on Foundry Core Bonding Agents, 59 
British Jute Trade Research Assoclation : New premises of the, 17 
British Mechanical Productions, Ltd. : Polytetrafluorcethylene, 768 
British Medical Association : The Training of a Doctor, 311 
British Medical Association (Sectlon of Pathology): Discussion on the 
Prophylaxis of Virus Infections with special reference to the Use of 
Vaccines, 92 
bi Tr aid on Recent Advances in our Knowledge of the Rh Factor, 


Conference on the Non- 


British Medical Association (Section of Radiology) : Symposium on the 
Therapeutic Applications of Radloactive Isotopes, 480 : 
British Museum : Retirement of Dr. Sidney Smith from the post of keeper 
of the Department of Egyptian and Assyrian Antiquities, 645 
Appointment of C. J. Gadd as keeper of the Department of Egyptian 
and Assyrian Antiquities, 645 
British Museum (Natural History) : New exhibit of Protozoa, 19 
Re-opening of the galleries of fossil reptiles, fishes and plants In the 
Geological Department, 564 
Re-opening of the southern half of the Invertebrate Gallery in the 
Zoological Department, 648 E: 
Acquisitlons, 689 
Appointment of Dr. W. Campbell Smith as deputy chief sclentific 
officer, 844 
Appointment of Dr. Maurice Burton as a senior principal scientific 
officer (deputy keeper) in the Department of Zoology, 844 
British Postgraduate Medical School : Title of professor emeritus of medi- 
cine in the University of London conferred on Sir Francis Fraser, 729 
British Soclety for the History of Science : Formation of a Philosophy of 
Sclence Group, 59 
British Standards Institutlon : 
the General Council, 884 
British Thomson-Houston Co., Ltd. : Summer School In Electrical Engln- 
eering, 19 
Broekhuysen, Dr. G. J., and Macnae, W. : The Potato Caterpillar Pest 
(Agrotis spec.) of Tristan da Cunha, 225 
Prope grol: L. de: Pure Sclence, Fertile Source of Industrial Progress, 
e 


Election of Roger Duncalfe as chairman of 


Li 
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INDEX AN 


Brooks, Prof. F. T. : Retirement from the chalr offbotany in the University 
of Cambridge, 521 ; work of, 521 a 
Brooksbank, B. W. L., and others : Destruction of Urlnary Glucuronide 
by Bacteria, 701 . 
Broom, Dr. Robert : Presented in absentia with the Neill Prize (1945-47) 
of the Royal Society of Edinburgh, 100 i 
Broom, Dr. Robert, Naturalist, review by Prof, D. M, S. Watson, 795 
Brostrøm, K. J., and others : Gamma-Rays from Proton Bombardment of 
Separated Argon Isotopes, 695 
Brown, B. R., and others: Production of Quinolyl and Pyridyl Anions 
during Decarboxylation, 73 
Brown, Dr. C. J; and Corbridge, D. E. C. : Crystal Structure of Acetanillde 
—Use of Polarized Infra-Red Radlation, 72 
Brown, S : Everyman's Mathematics, review by Prof. H. T. H. Piaggio, 
67! : 
Brown, Eng. Vice-Admiral Sir Harold: Appointed a member of the 
Sclentific Advisory Council to the Minister of Fuel and Power, 57 
Brown, J. P., and others : Structure of Citrinin, 72 
Brown, S. G. : Death of, 250 ; obituary by H. Passmore, 361 
Brown, Prof. T. Graham : Obituary of Dr. J. H. Shaxby, 806 
Brown, Wilfred B. D., and Raphael, Winifred : Managers, Men and Morale, 
review by E. F. L. Brech, 796 t 
Bruce, —. : Road Safety and Traffic Flow, 785 
Bruce, Maurice : Laws and Constitutions, review, 238 
Brunt, Prof, D. : Elected Physical Secretary of the Royal Society, 874 
Buchanan, G, L., and others : Synthesis of Colchicine Derivatives, 692 
Bucher, Prof. Walter H. : Elected president of the American Geophysical 
Union, 290 
Buchthal, Prof. Fritz, and others : Phosphorylation of Myosin by Adenosine 
Triphosphate, 965 
Buck, F, R., and others : Steric Hindrance in Vinyl-Mesitylene, 103 
Buck, J. B. : Bioluminescence, 423 
Buckley, C. J. : Appolnted senior llvestock officer, Tanganylka, 138 
Buist, Dr. 1. M. : Physical and Chemical Aspects of Rubber Technology, 205 
Bulletin Analytique (Centre National de le Recherche sclentifique), 605 
Bullough, W S.: Practical Zoological lllustratlons-—Invertebrates, review, 
83 
Bungart, Peter A. : Death of, 521 
Burch, Dr. C. R. : High Vacua, 937 
Burchardt, Dr. F. A.: Appointed director of the Oxford University 
Institute of Statistics, 990 
Burd, Lieut, Oliver : Death of, 918 i 
Burden, F. A. (Burgoyne, Dr. J. H., and) : Ethylene Oxide Explosions, 181 
Burgers, Prof. J. M., and Florkin, Dr. M. : ‘Freedom and Obligations’, 783 
Burgers, Prof. W. G. : Anisotropic Silicon-lron, 800 
Burgers, Prof. W. G., and others : Inclusions in Aluminium Crystals, 740 
Burgoyne, Dr. J. H., and Burden, F. A. : Ethylene Oxide Explosions, 181 
Burgt, J. H. van der, and Bendegom, L. van : The Use of Vegetation to 
Stabllize Sand Dunes, 803 
Burhop, Dr. E. K.S.: Atomic Energy and the Scientist, 1006 
Burhop, Dr. E. H. S., and Yadav, H. N.: Fast Neutron-Proton Scattering and 
the Law of Interaction between Nucleons, 738 
Burkart, Prof. A. and others: La vegetación de la Argentina, review by 
G. M. Roseveare, 203 z 
Burkitt, M. C. : Ancient Egyptlan Materials and Industries, review, 429 
French Palzolithic Art, review, SII 
Burn, G. P. (Harris, E, J., and) : Permeability of Muscle Cells, 929 
Burn, Prof. J. H. : Fine Chemicals for Medical Use, 447 
Inaugural address to the Fine Chemicals Group of the Society of 
Chemical Industry, 728 
Burn, Dr. J. L.: Recent Advances in Public Health, review by Sir Arthur 
MacNalty, 47 
Sound Transmission and Noise, 500 
Burnett, —. : Road Research in Scotland, 785 
Burton, Dr. Maurice : Intuition and Reason, 956 
Burra, J. A. N. : Appointed assistant conservator of forests, St. Lucia, 138 
Burstall, Dr. F. H., afd others : A New Method for the Separation, Detec- 
tlon and Estimation of Inorganic Compounds, 691 5 
Burt, —. : Life-Hlstories of North American Birds, 522 
Burton, Prof. E. F. : Obituary by Prof. John Satterly, 880 
Burton, Harry E. : Death of, 250 
Burton, Dr. Maurice : Ecology of Sponges, 73 ; 
Appointed a senior principal scientific officer (deputy keeper) In the 
Department of Zoology of the British Museum (Natural History), 844 
Bush, Raymond : Frost and the Fruitgrower, 584 
Harvesting and Storing Garden Frult, review by Prof, R. H. Stoughton, 
981 
Bush, Dr. Vannevar : Report of the Carnegle Institution of Washington 
for the Year ended October 1947, 421 ` 
Bushnell, Dr. G.-H. S. : Appointed curator of the Museum of Archeology 
ae Ethnology in the University of Cambridge, 328, 445 ; work of, 


A South American Anthropological Symposium, review, 908 
Business and Brotherhood and Res et Caritas : The World as an Economic 
Entity, review, 45 
Busk, Dr. Th. : Genetics of Cancer, 515 
Bushes R. : Degree of D.Sc. of the University of London conferred on, 


Butcher, H, C. : Appointed chemist, Federation of Malaya, 447 
Butement, F. D. S. : Introduction of Radioactive Tracers Into Antisera, 731 
Butler, Dr. Colin G. : The Skyscraper Hive (Father M, Dugat), translated 
by Norman C. Reeves, review, 87 

Honey and your Health (Dr. B. F. Beck and Dorée Smedley), review, 128 

The Ventilation of Bee-Hives (E. B. Wedmore), review, 717 
Butler, Dr. J. A. V. : What is Physical Chemistry ?, review, 125 

Forces between Colloidal Particles, review, 315 

Rockefeller Institute for Medical Research, Princeton, 479 
Butler, Dr. J. A. V., and others : The Core of the Insulin Molecule, 418 
Buxton, Anthony : Travelling Naturalist, review by Seton Gordon, 48 
@uzzati-Traverso, A., and others : Polyploldy in Bacteria?, 295 


CABRERA, Prof. A. L., and others: La vegetación de la Argentine, review 
by G, M. Roseveare, 203 
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Cady, Prof. Walter G. : Equations in Plezoelectricity, 933 
Cady, pud W. M., and Zarem, A. M. : Brief Light Pulses using Kerr Cells, 


Caffyn, 1. E. (Blair, Dr. G. W. Scott, and) : Further Experimental Evidence 
for che Theory of Quasi-Properties, 368. 

Cairns, H. J. F., and Lajtha, L. G. : Loss of White Cells In Bone Marrow 
Culture, 536 

Caldwell, Prof. John : The Hatherly Biological Laboratories, University 
College, Exeter, 505 

Cale, G. N., and others: Creep of Metals subjected to Compression 
Stress, 411 

Calman, Dr. W. T. : Obituary of Sir D'Arcy Thompson, 93 

Calvet, Fernando, and others : Electron Optical Observations on Chromo- 
some Structure In Resting Cells, 305 

Cambridge Philosophical Society : Hopkins Prize for 1939-42 awarded to 
Prof. H. J. Bhabha, 690 

Hopkins Prize for 1942~45 awarded to Dr. C, F. Powell, 690 
Cambridge University Educatlonal Film Council : Formation and work of, 


Camerini, U., and others : Observations on Slow Mesons of the Cosmic 
$ Radiation, 433 

Campbell, A. D. : Appointed veterinary officer, Nigeria, 366 

Campbell C. S., and others : Physical Chemistry of Process Metallurgy, 


Campbell, J. S. : Appointed agricultural officer, Nigerla, 729 
Campbell, Dr. Neil: Fluoranthene Syntheses, 857 " 
Canac, Prof, : Sound Transmission and Noise, 500 
Canadian National Research Council: Scholarshlps for Postgraduate 
scudles, 18 
Medical Fellowshlps awards, 523 
Thirty-flrst Annual Report, 748 
Cancer Campaign, British Empire : Twenty-fifth Annual Report (Dr. D. 
A. G. Galton), 664 E 
Cancer Hospital, Royal: Appointment of Dr, R. A. M. Case as research 
fellow at the Chester Beatty Research Institute, 607 
Cannon, Prof. H. Graham : Undergraduate Zoology, 401 
Marine Fisheries of Great Britain, 641 
The Life and Work of Charles Darwin, review, 831 
The Piace of Biology tn a Curriculum, 1006 
Cansdale, G, S. : Appointed superintendent of the Zoological Society's 
Gardens, 987 ; work of, 987 
Cantril, Hadley (Sherif, Muzafer, and) : The Psychology of Ego-Involve- 
ments, review by Or. John Cohen, 7 
Cappel, d D. F. : Recent Advances in our Knowledge of the Rh Factor, 


Caribbean Research Council : 
and Legumes, 121 
Crop Inquiry Series, No. 5, Vegetables, 12] 
Crop Inquiry Series No. 6, The Sugar Industry of the Caribbean, [37 
Carle, Donald de : British Time, review by R. A. Fell, 6 
Carlisie, Dr, C. H. (Bernal, Prof. J. D., and) : Unit Cell Measurements of 
Wet and Dry Crystalline Turnlp Yellow Mosaic Virus, 139 
Carlisle. S. : The Use of Electronic Instruments In Iron and Steel Making, 


Crop Inquiry Serles, No. 4, Root Crops 


Carlyle, A, A.: Appointed lecturer In physiology In the University of 
Sheffield, 99 
Camnlcheel, W.: Appointed assistant conservator of forests, Tanganylka^ 


Carne, Philip B. : Persistence of D.D.T. in the Soil, 743 

Carnegie Institution of Washington : Report for the Year ended'October 
1947 (Dr. Vannevar Bush), 421 

Carnegie Trust for the Universities of Scotland : 
Report, 307 

Carnegie United Kingdom Trust : Thirty-fourth Annual Report, 269 

Carpenter, Prof. G. D. Hale: Retirement from the Hope professorship of 
zoology at the University of Oxford, 174; work of, 174 

Carr, Dr. Francis H. : Obituary of C. A. Hiil, 840 

Carr, Dr. J}. G. : Genetics of Cancer, 514 

Carr-Saunders, Sir Alexander : Higher Education In the Colonies, 478 

Carter, E. J.: Practical Applications of International Collaboration in 
Documentation, 863 

Carter, G. A.: Flowers, Shrubs and Fruit for the Small Garden, review, 


Forty-sixth Annual 


7 
Carter, Dr. G, S. : Colour and Colour Vision In Animals, 600 
Cartwright, N. J., and others : Structure of Citrinin, 72 
Case, Dr. R. A. M.: Appointed research fellow at the Chester Beatty 
Research Institute of the Royal Cancer Hospital, 607 


' Cass Technical Institute : Course of lectures by Dr. B. P. Dudding on 


Statistical Methods In Industry, 607 
Castle, Francis J., and others : An Automatic Agar Dispenser, 903 


Catton, W. T. : Coarse Granulocytes In Epithelial Tissues of Teleost Fishes, 


Caussé, Dr. R., and others: Vestibular Effect of Streptomycin In the 
Mouse, 929 n 
Cavalll, Dr. L. L., and others : Polypoloidy in Bacteria 2, 295 
Cave-Browne-Cave, Wing-Comdr. T. R. : The Young Engineer, 402 
Applicable Mathematics, 582 
Cawadias, Dr, A. P. : Clinical Endocrinology and Constitutional Medicine, 
review, 512 : 
Central African Council : R. McChlery seconded to the, 250 
Central African Scientific Liaison Office : Appointment of R. McChlery as 
Sclentific Llaison Officer In London, 
Centre Natlonal de la Recherche scientifique : 
analytique, 605 
Chadwick, Sir David : The Royal Society Scientific Information Conference, 
Section 2, Abstracts and Abstract Journals, 282 
British Abstracts, 578 
Ctiaawick, Sir James: Appolnted a vice-president of the Royal Soclety, 
990 


Publication of the Bulletin 


. 
Chak, I. M., and others : In vitro Effect of Penicillin on Prothrombin Activity 
of Bovine Plasma, 930 
Chakraborty, C. H., and others : Species Difference In the Biosynthesis of 
Vitamin C and Response to Diabetogenlc Substances, 6 
Chakravarty, Dr. H. L. : Extrafloral Glands of Cucurbitacez, 576 
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Chalmers, Dr. J, N. Marshall, and others : Basque Blood Groups, 27 

Chambers, Prof. Robert: Blood Capillary -Circulation under Normal 
Conditions and in Traumatic Shock, 835 

Chambers, Dr. W. T. : Physical and Chemical Aspects of Rubber Tech- 
nology, 206 

Champlon, F. W. : Appointed assistant conservator of forests, Tanganyika, 


Chapman, Garth, and Newell, Dr. G. E. : Burrowing of the Lugworm, 894 

Chapman, Garth (Newell, Dr, G. E., and) : Distribution of Lugworms, 75 

Chapman, G. W.: Appointed senior assistant conservator of forests, 
Cyprus, 485 

Chapman, J. W. F.: Appointed assistant conservator of forests, Nigerla, 


' Chapman, Prof. $.: Elected president of the Association of Terrestrial 


Magnetism and Electricity, 745 
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Coleman, E. H., and others : Spectrum of lodine Oxide (IO) in Flames, 108 

Colin, Georges, er autres : Le caoutchouc, review by W. P. Fletcher, 678 
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Collins, F. D., and others : Indicator Yellow and Retinene,, 222 
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at the College of Aeronautics, 409 

Consden, Dr. R.: Partition Chromatography on Paper, its Scope and 
Application, 359 

Chromatography for General Chemical Analysis, 1007 
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Cooper, Dr. J. L. B. : Appointed to the University of London readership 
in mathematics at Birkbeck College, 920 

Cooper, Dr. L. H. N., and Steven, G. A. : Marine Fish Cultivation, 378 

Cooper, W.: Radical Reactivity in the Initiatlon Reaction of the Poly- 
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Croney, D. : Detonation in Liquid Explosives, 490 

Croney, D., and Lewis, W. A. : the Effects of Vegetation on the Settlement . 
of Roads, 803 

Crosby, J. L. : Genetical Structure of Plant Populations, 517 . 

nir Dr. Dorothy, and Dunitz, Dr. J. D. : Structure of Calciferol, 
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of the U.S.S.R., 882 . 
Atomic Energy and the Scientist, 1006 
Dales, R. Phillips: Occurrence of Acanthocephalus ranae Schrank. in Great 
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and Epldidymal Cysts In the Syrian Hamster, 297 

Dammerman, K. W. : The Fauna of Krakatau, 1883-1933; review, 552 
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Darcy, D. A. : Elected to a Beit Memorial Fellowship for Medical Research, 
212 


Dare, Edith G. : The Human Milk Bank, 439 
Darlington, Dr. C. D. : Genetics of Cancer, 514 
Genetical Structure of Plant Populations, 51 
Groundnut Breeding, 621 : 
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Research, 212 
Day, Dr. T. D. : Influence of Hydrogen Ions and Neutral Salts upon the 
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Industry, 21 t 

Diringer, Dr. David : The Alphabet, review by Sir John Myres, 82 
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Physics, Institute of (Stress Analysis Group) : Discussion on Stress Analysis 
and the Designer, 119 
Physics, Institute of (Manchester and District Branch) : Conference on 
Semiconductors and their Applications, 624 
is Today (New journal published by the American Institute of Physics), 
ii 


Plaggio, Prof. H. T. H. : University Education in Nottingham, 240 
Visages de la mathématique (Dr. Pierre Defrise), review, 638 
Everyman's Mathematics (F. G. Brown), review, 679 
Pickford, Dr. R, W. :: Human Colour Vision and Granit's Theory, 414 
Colour and Colour Vision In Animals, 600 
Multiple Allelomorphs in Colour Vision, 684 
Pickles, Dr. M. M. : A Further Example of the Anti-5 Agglutinin, 66 
Pidgeon, Prof, L. M., and King, Dr. J. A. : Physical Chemistry of Rrocess 
Metallurgy, 720 
Pidkley, Brigadier W. G, : Education In and For the Services, 159 
Pierce, -J. A., and others (edited by): LORAN, Long Range Navigation, 
review by Dr. R. L. Smith-Rose, 633 
Piercy, Lord : Psychology at Work, 383 " 
Pinkerton, J. M. M. : Absorption of Ultrasonic Waves in Acetic Acid, 106 
Pippard; A. B. : High-Frequency Resistance of Superconductors, 68 


Pitt, Frances : Bird Life in Cornwall (B. H. Ryves), review, 7 
Birds on the Wing (John Barlee), review, 49 
Birds of Malaysia (Jean Delacour), review, 49 
The Birds of Brewery Creek (Malcolm Macdonald), review, 49 
Bird Pictures, review, 43i 
Nature Calendar, review, 512 
Adventures with a Naturalist (Roy Bedichek), review, 513 
Territory in Bird Life (Eliot Howard), new edition, review, 595 
Bird Haunts In Northern Britain (G. K. Yeates), review, 911 
Planer, G, V., and others : Voltage Effects in Titanate Polycrystals, 151 
Plank, Dr. J. E. van der : Origin of some Plant Viruses, 291 
Plant Breeders : Commonwealth (Informal meeting at the School of Agri- 
culture, Cambridge), 175 d 
Piancafol, Prof: Luclen : La théorie des hélices foliaires multlples, review, 
Platt, Dr. B. S. : The Changing Aspects of Nutrition, 544 
Platt, E. : Death of, 807 uos: 
Pledge, H. T. : Obituary of Dr. S. C. Bradford, 917 
Plesch, Dr. John : Blood Pressure and its Disorders, Including Angina 
Pectoris, second edition, review, 593 
Plotz (Ella Sachs) Foundation : Gift of 1000 dollars to the University of 
Leeds for equipment for the Department of Blochemistry, 212 
Poel, L, W. : Effects of Aeration on Bracken and Heather Grown In Nutrient 
Solution, [15 
Polanyl, Prof. M. : Obituary of Prof, Kornél de Kórósy, 953 
Polanyi, Prof. M., and others: Physical Science and Human Values, 75! 
EPUM and Economie Planning : Broadsheet No. 283, World Economic 
urvey, 


British Trade Unionism, Six Studies, review, 511 
Broadsheet No. 285, Employment of Women, 605 
ie Pollcy in Great Britain, review by Prof. Walter Fitzgerald, 


Broadsheet No. 284, Motor Industry in Britain, 646 
Broadsheets on Councils and their Schools, 941 
Pollard, Prof. A, F. C. : Death of, 326 ; obituary by Prof. L. C. Martin, 686 
Polunin, Prof. Nicholas, and others: Arctic Aeroblology, 2, Preliminary 
Report on Fungi and Bacteria Isolated from the Air in 1947, 379 
Poole, Prof. J. H, J. : Relative Abundances of Potassium and Argon in the 
Earth's Surface Materials, 775 
Poole, M. J, (Allan, D. L., and) : Photodisintegration of Deuterium and 
Beryllium by Thorium C* y-Rays, 373 
Pope, Dr. J. A. : Applicable Mathematics, 582 
Popert, A, H. : Establishment of Hardwoods in Britain, 97 
Fopham, E J. : Degree of D.Sc, of the University of London conferred on, 


Porter, E. $. : Appointed agricultural officer, Kenya, 447 

Porter, George : Free Radicals in Chemistry, review, 390 

Porter, Dr. J. G, : Elected president of the British Astronomical Associa- 
tion, 807 ; work of, 807 

Portsmouth, G. B. (Bolas, B. D., and) : Effect of Carbon Dioxide on Avail- 
abllity of Manganese In Soil producing Manganese Deficiency, 737 

Post Office Research Station, 5í 

Postgraduate Medical School of London : Appointment of J. V. Dacle to the 
University of London readership in hamatology, 564 

Potter, Prof. George Edwin: Textbook of Zoology, second edition, 
review by Dr. N. B. Eales, 980 

Pound, Robert V. : Microwave Mixers, review by Dr. J. A. Saxton, 868 

Pourbaix, Dr. M. J. N., and Rorive-Boute, Mme C. : Physical Chemistry of 
Process Metallurgy, 720 

Powell, Dr. C. F. : Awarded the Hopkins Prize for 1942-45 ofthe Cambridge 
Philosophical Soclety, 690 

Powell, Dr. C. F., and others : Observations on Slow Mesons of the Cosmic 
Radiation, 433 

Powell, Dr. C. F. (Occhlalini, Dr. G. P. S., and) : Observations on the 
Production of Mesons by Cosmic Radiation, 168 . 

Powell, Prof. Eugene F. (Wolcott, Robert H., and): Laboratory Guide in 
Animal Biology, second edition, review by Dr. N. B. Eales, 980 
Powles, Dr. J. G.: Dlelectric Properties of Titanates at Ultra-high Fre- 

quencies, 614 
Dielectric Properties of Mixed Barium and Strontium Titanates at 
10,000 Mc./s., 655 ; erratum, 690 
Eraservarlon of Rural England, Councll for the :, Annual Report for 194748, 


Presidency College, Calcutta: Retirement of Prof. P. C. Mahalanobis from 
the principalshtp, 689 

Preston, Dr. F. W.: Solid Liquids, 938 

Preston, Dr, R. D., and others : An Electron Microscope Study of Cellulose 
in the Wall of Valonia ventricosa, 665 

Fine Structure of Cell Walls in Fresh Plant Tissues, 957 

Price, A.T.: A Suggested Explanation of Sangster’s Rotations and Schmidt's 
‘Wandering Vortices' In Geomagnetism, 110 

Price, Dr. J, R and others : Alkalolds of the Australian Rutacez, 223 

Price, P. H. : Appointed research assistant to the professor of fuel technol- 
ogy in the University of Sheffield, 648 

Price, Dr. W. C. : Appointed to the University of London readership In 
experimental physics at King's College, London, 564 

Pringle, J. W. S., and Hughes, G. M. : Transmission of Effects from the 
Ends of Nerve Fibres, 560 

Sedem Prof. J.: International Union of Geodesy and Geophysics, 


Pryce, Prof. M. H. L.: Paramagnetic Resonance in Copper Sulphate— 
Theory, 539 . 
Forces Inside the Atomic Nucleus, review, 907 
Atomic Energy and Society, 1005 
Pryor, Dr. M. G. M. : Colour and Colour Vision in Animals, 600 
Psychical Research, Soclety for : Course of lectures on practical psychical 
research, 607 " 
Public Analysts and other Analytical Chemists, Society of, and the Societ} 
of Chemical Industry : Joint Committee on Vitamin D Assay, 919 
Pumphrey, Dr. R. J. : Colour and Colour Vision In Animals, 600 
Purchases H. S.: Appointed chief veterinary research officer, Kenya, 


Pyne, Prof, G. T, : Measurement of Alkaline Earth lon Concentrations by 
Rennet Action, 925' 


. 
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Quare, Daniel : Portable Barometer made by, loaned by R. Mevrick 
+ tothe Science Museum, 919 
Quarterly Journal of Mechanics and Applied Mathematics, No. 1, 248 
Quarterly Reviews of the Chemical Society, Vol. 2, No. 1, t00 
Queen Mary College, London : Appointment of Dr, G, C. McVittie to the 
University of London chair of mathematics, 19, 56 
Retirement of Prof. F. E. Fritsch from the chair of botany, 562 
Title of University of London reader in zoology conferred on Dr. 
G. E. Newell, 844 


Queen's University, Belfast : Appointment of Dr. A. D. M. Greenfield to o 


the Dunville chalr of physiology, 55 
Retirement of Prof. T. T. Flynn from the chair of zoology, 135 
Question, a Journal, Vol. 1, No. !, 793 


RaacLAis on Syphilis (Dr. James Marshall), 118 

Rabi, |. l., and others: Physical Science and Human Values, 751 

Race, Dr. R. R., and others : Rh Genes Allelomorphic to D, 292 

Rachinger, W. A. (Wood, Dr. W. A., and) : Strength of Metals, 891 

Radio Component Manufacturers’ Federation: Exhlbitlon of radio and 
electronic components in Stockholm, 767 

Radium Commission : Winding ‘tp of the, 288 

Radium Trust, Natlonal : Winding up of the, 288 

Radley, Dr. W. G. (Whitehead, Dr. S., and) : Interpretation of Data from 
Electrical Resistivity Geophysical Surveys, 187 


Raffan, H, McL. : Degree of M.D. of the University of Aberdeen conferred * 


on, 809 ; 
Ragan, George L. (edited by) : Microwave Transmission Circuits, review 
by Dr. J. A. Saxton, 868 g 
Raghunandana Rao, R.: Utilization of Wheat Bran for Streptomycin 
Production by S. griseus, 820 
Role of the Inorganlc Constituents of Wheat Bran Extract in Strepto- 
mycin Production, 850 , 
Ralkes, H. R. : Higher Educatlon In the Colonles, 478 
Rainbow, Cyril: p-Aminobenzoic Acid a Growth-Factor for certain 
Brewer’s Yeasts, 572 
Rajagopalan, K. S. (Mitra, Dr. R. P., and) : Titration Curves of Hydrogen 
Micas, 104 - 
Ramachandra Rao, B. (Bhagavantam, Prof. S., and): Elastic Constants of 
Alum determined by a New Ultrasonic Method, 818 
Ramachandran, B. V. : Preparation of Nitrogen-free Sulphuric Acid, 450 
Ramakrishnan, T. A. and others : Deodorization of Shark Liver Oll, 494 
Ramakrishnan, T. S. and K. : Some Fungl of India, 271 
New Fungl of Madras, 447 > 
Ramakrishnan, T. S., and Soumini, C. K. : Some Fungi of India, 271 
Raman, Sir C. V.: X-Rays and the Efgen-Vibrations of Crystal Structures, 23 
Randall, R. F. Y. (Andrade, Prof. E. N. da C., and): Surface Effects with 
Single Crystal Wires of Cadmium, 890 
Randall, Prof. J. T. : The Cavity Magnetron, review, 591 
High-Power Pulse Generators, review, 754 
Randolph, Vance : Ozark Superstitions, review by Dr. E. J. Dingwall, 474 
Ranganathan, Dr. S. R. : The Significance to Special LibrarIans and Informa- 
tlon Officers of the Royal Society's Sclentific Information Conference, 
863 
Practical Applications of International Collaboration in Documentation, 
864 ` 


Rank, Prof. D. H. (Douglas, Dr. A. E., and) : Polarization of the Raman 
Line of the Totally Symmetric Vibration of Stannic Chloride, 453 . 
Rao, B. Ramachandra (Bhagavantam, Prof. S., and) : Elastic Constants of 
Alum Determined by a New Ultrasonic Method, 818 
Rao, Gargestwarl Narayana Subba: Degree of Ph.D. of the Unlversity of 
Aberdeen conferred on, 99 
Rao, R. Raghunandana : Utilization of Wheat Bran for Streptomycin Pro- 
duction by S. griseus, 820 
Role of the Inorganic Constituents of Wheat Bran Extract In Strepto- 
mycin Productlon, 850 
Raper, Dr. R., and others : Synthesis of /-Sparteine, 296 
Raper, Dr. R., and Shaw, John : Amino-Acids in the Hamolymph of the 
Dragon-fly Nymph, Aeschna cyanea, 999 
Raphael, R, A. : Chemistry of Acetylene, review, 715 
Raphael, Winifred (Brown, Wilfred B.D.,and) : Managers, Men and Morale, 
review by E. F. L. Brech, 796 
Rapkine, Dr. Louls : Death of, 954 
Rashevsky, N. : Mathematical Theory of Human Relations, 
R. G. D. Allen, 352 
Rasmusson, Dr. J. M. : Genetical Structure of Plant Populations, 518 
Inbreeding and Hybrid Vigour In Crops and Livestock, 642 
Ratcliffe, F.N, : Control of Stored Products Insects, 308 
Ratcliffe, J. A.: Diffraction from the lonosphere and the Fading of Radio 
Waves, 9 
Rathgeber, Dr. H. D. : Latitude Effect and Meson Decay, 303 
Rationalist Press Association, Ltd. : Lectures on Intultlon and Reason (Dr. 
Maurice Burton), 956 
Rawlins, F, 1. G. : Appointed a deputy keeper of the National Gallery, 
London, 409 | 
Thomas Jefferson Among the Arts (Eleanor Davidson Berman), review, 
513 
Goodness Defined, review, 944 
Rawson, R. R.: Movements of Population In the British Commonwealth, 719 
Ray, Dr. H. N., and Harbans, S. : Effect of Pantothenic Acid on the Infec- 
tlon of Trypanosoma evansi in Rats, 849 
Raymont, Prof. J. E. G. : Marine Fisherles of Great Britain, 641 
Raynor, Dr. G. V., and Waldron, M. B. : Structure of Co,Al p, 566 
Read, Herbert, and others : The Critical Problem in Human Relationships 
To-day, 793 
Read, Prof. H. H. : Earth History, review, 981 
Read, Prof. John : Specialization and Culture in Chemistry, 399 
Complimentary dinner to, by the Chemical Society of the University of 
St, Andrews, 729 
A Hundred Years of Chemistry (Prof, Alexander Findlay), second 
e edition, review, 946 
William Davidson of Aberdeen, the First Scots Professor of Chemistry, 
2 954 


review by Prof. 
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Rebuffat, P., et autres : Un symposium sur les proteines, review, 870 

Recherche scientifique, Centre National de la: Publication of the Bulletin 
analytique, 605 : I 

Record, F. : Tilted-Plate Compensators, 454 ) 

Reed, H. W. B., and others : Total Synthesis of some Pyrethrins, 222 

Reed, Dr. R., and others: An Electron Microscope Study of Cellulose In 
the Wall of Valonia ventricosa, 665 

Reeves, M, D., and others : An Automatic Agar Dispenser, 903 

Reichard. Peter : Partition Chromatography on Starch of Ribonucleosides, 

Reichsamt der Bodenforschung, Hanover ; Geotectonic Map of North- 
west Germany, 365 

Reid, W. S. (Jackson, D. L. C., and) : Degradation of a Vinylidene Chloride 
Copolymer in Solution, 29 

Rennell of Rodd, Lord : Social Geography, 401 

Rensch, Prof. Dr. Bernhard : Neuere Probleme’ der Abstammungslehre 
SCA cransspezifsche Evolution, 562 ; review by Prof. C. H.Wadding- 
ton, 

Renton, P. H. (Stratton, Dr, F., and) : Rh Genes Allelomorphic to D, 293 

Rentoul, Edgar : Polsons, thelr [solation and Identification (Frank Bamford), 
second edition, review, 8 

Res et Caritas (Business and Brotherhood and) : The World as an Economic 
Entity, review, 45 

Research Associations, Industrial Co-operative : Conference of, 645 

Research Council of Alberta : Twenty-eighth Annual Report, 883 

Revista Medica de Valparaiso, No. 1, 137 
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Great 
Britain, 138 


' Rey, Prof. M. : Physical Chemistry of Process Metallurgy, 721 


Reynolds, D. H. B. : Awarded a Telford Premium of the Institutlon of 
Civil Engineers, 865 

Reynoldson, Dr. T. B. : British Species of Polycelis (Platyhelminthes), 620 

‘Rhodes, D. H. : Appointed fisheries officer, Uganda, 366 

Ricardo, Sir Harry : Appointed a member of the Scientific Advisory Council 
to the Minister of Fuel and Power, 57 - 

Richard, Dr. Otto : Variation In Morphological and Biochemical Character- 
istics of Anzrobic Butyric Acid Bacteria, 463 i 

Richards, Dr. Audrey I. : Obituary of Prof. Ruth Benedict, 725 

Richards, B. D. : Awarded a Telford Premium of the Institution of Civil 
Engineers, 865 

Richards; R Pr and Tomlinson, Dr. M. L. : Structure of O-Trimethylbrazi- 
one, 

Richardson, Dr. F. D. : Physical Chemistry of Process Metallurgy, 719, 721 

Richardson, K. C. : The Physiology of Lactation, 601 , 

Richardson, Prof. L. R. : Density of the Blackfish Petrosal, 150 

Richardson: U. F.: Veterinary Protozoology, review by Dr. G. Lapage, 

Rickard, C. G., and others : Hæmophilia in Dogs, 136 

Ride, Prof. Lindsay Tasman : Appointed vice-chancellor of the University 
of Hong Kong, 956 

Riesz, Prof. F. : Elected a correspondant for the Section of Geometry of the 
Paris Academy of Sciences, 138 

Riha, J. K. : Zeme Krásná (The Beautiful Earth), review by J. G. F. D., 49 

Riley, Dr. D. P. : Appointed to the Dewar Research Fellowship In the Davy 
Faraday Laboratory of the Royal Institution, 176 ' 

Riley, Dr. D. P., et autres : Un symposium sur les proteines, review, 870 

Rishbeth; Mra; K. : Parthenogenetic Paternity in Centrat Australia, review, 


Ritchie, Prof. A, D. : Epicurus Up to Date, review, 757 
Ritson, D. M., and others : Observations on Slow Mesons of the Cosmic 
Radiation, 433 : 
Rivlin, R. S. : Physical and Chemical Aspects of Rubber Technology, 204 
Roach, J. O. : Selection at the University Level, 626 
Road Research Laboratory of the Department of Scientific and Industrial 
Research, and others : Conference on Road Research, 290 
Robb, J, C.: Degree of Ph.D. of the University of Aberdeen conferred on, 99 
Roberts, Prof, Arthur (edited by): Radar Beacons, review by Dr. R. L. 
Smich-Rose, 633 ` 
Roberts, T. D. M. (Lowenstein, Dr. Otto, and) : Oscillographic Analysis 
of the Gravity and Vibration Responses from the Labyrinth of the 
Thornback Ray (Raja clavata), 852 
Robertson, —. : Road Research in Scotland, 785 
Robertson, A. : Tetrahydrofuran Hydroperoxide, 153 
Robertson, Prof. A., and others : Structure of Citrinin, 72 
Etiology of Grass Disease, 116 
Robertson, F. C. Ford : The Influence of Vegetation on Floods, 803 
Robertson, Dr, G. Scott : Agriculture and the World Food Problem, 406 
Robertson, Prof. J. Monteath, and others: Effect of Hydrogen Atoms on 
Intensitles of X-Ray Reflexions, 889 . , 
Robertson, R, H. S. : Clay Minerals as Catalysts and Adsorbents, 195 
Robertson, Thomas: Human Ecology, the Science of Social Adjustment, 
review by Prof. T. S. Simey, 755 
Robinson, G. M. (Heaton, Dr. T. B., and) : Biological Properties of a Sub- 
stance Isolated from Wheat Middlings and of Hydroxymethylfur- 
furaldehyde, 570 
Robinson, H. W, : Retirement as librarian to the Royal Soclety, 875 
Robinson, J. B. D. : Appointed chemist, Department of Science and Agrl- 
culture, Barbados, 729 
Robinson, Sir Robert : Physical and Chemical Aspects of Rubber Tech- 
nology, 206 
Structure and Biogenesis of Emetine, 524 
Anniversary Address to the Royal Soclety, 872 
Elected president of the Royal Society for 1949, 882 
Robinson, Sir Robert, and Stephen, A. M. : Synthesis of Vomipyrine, 177 
Rockefeller Foundation : Review of the work of the, for 1947, 273 
Rockefeller Institute for Medical Research, Princeton (Dr. J. A. V. Butler), 


Rodger, Alec : The Nature of Incentives, 558 
Rodger, T. A. : Appointed University of London reader in psychology at 
Birkbeck College, 290 
Rodger, Dr. T. Ferguson : Appointed to the chalr of psychological medicine 
in the University of Glasgow, 363 ; work of, 363 
Rodin, S. : Awarded the James Prescott Joule Medal and a Miller Prite of 
. the Institution of Civil Engineers, B65 
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Rodriguez, Antonio E.: An Approximate Equation of State, 304 

Rogan, Dr. J. M. : Appointed a member of the Industrial Health Research 
Board, 918 

Rogosinskl, Dr. W.W.: Appointed to the chair of pure mathematics at 
King's College, Newcastle-upon-Tyne, 445 ; work of, 445 

Rollefson, Prof. G. K. (Eastman, Dr. E. D., and) : Physical Chemistry, 
review by Dr. J. A. V. Butler, 125 

Rollin, Noble : Sun-BathIng by Birds, 843 

Ropp, R. S. de: Action of Streptomycin on Plant Tumours, 459 

Rorive-Boute, Mme C. (Pourbaix, Dr. M. J. N., and) : Physical Chemistry 
of Process Metallurgy, 720 . 

Rosenberg, vi L.,and others : Decay and Capture of Slow Mesons in Dielec- 
trics, 450 

Rosenfeld, Prof. L. : Nuclear Forces, review by Prof. M. H. L. Pryce, 907 

Rosenquist, E. A. : Appointed botanist, Malaya, 366 

Roseveare, G. M. : Vegetation of the Argentine, review, 203 

Ross, Aan G. (Percival, Dr. E. G. V., and) : The Cellulose of Marine Alga, 


Ross, Dr. Marion A. S., and Zajac, Barbara: Range-Energy and other 
Relations for Electrons in Kodak Nuclear Plates, 923 

Ross (Ronald) Jubilee, 50 

Ross, W. A. : Recent Developments in Insecticides, 308 

Ross, Dr. W. C. J., and others: Effects upon Tumours of various Halo- 
alkylarylamines, 824 

Rosem Dr A. van : Physical and Chemical Aspects of Rubber Technology, 

Rostand, Jean : Charles Darwin, review by Prof. H. Graham Cannon, 83! 

Roth, L. : Quasi-Abelian Functions, review, 593 

Rothamsted Experimental Station : Report for 1946, 267 


Retirement of Dr. Winifred E. Brenchley as head of the Botany Depart- 


ment, 727 
Rothschild, Lord: Appointed chairman of the Agricultural Research 
Council, 408 
Roussy, Prof. Gustave : Death of, 726 
Rovery, M., et autres : Un symposium sur les protelnes, review, 870 
Rowland, H. A. : Centenary of the birth of, 841 E 
Rowland, Dr. S. J., and others: Estrogens in Grass and their possible 
Effects on Milk Secretion, 845 
Rowlands, A., and Hoy, W. A. : Dairy Bacteriology, 670 
Rowlinson, J. S. : Heat Capacity of Methanol Vapour, 820 
Royal Aeronautical Society : Formation of Divislons In Australia and New 
Zealand, 606 
Kronfeld Memoria] Fund, 769 
Royal Anthropological Institute : Report of the Council for 1947-48, 409 
Royal Cancer Hospital; Appointment of Dr. R. A. M. Case as research 
fellow at the Chester Beatty Research Institute, 607 
Royal College of Surgeons : Presentation of his portrait in olls to Sir John 
Parsons, 407 
Royal Commission for the Exhibition of 185] : Award of Overseas Science 
Research Scholarships for 1948, 100 
Royal Geographical Society : Air Transport and Geography, 58 
Royal Institute of British Architects (Acoustics Group of the Physical 
Society, in associatlon with the) : International Conference on Noise 
and Sound Transmission, 59 
Royal Institute of Chemistry (Birmingham and Midlands Sectlon) : To 
establish a Percy Faraday Frankland Memorial Lecture, 809 
Royal Institution : Award ofa Science Research Scholarship to Miss Philippa 
Marion Glasgow, [00 
Appointment of Dr. D. P. Riley to the Dewar Research Fellowshlp in 
the Davy Faraday Laboratory, 176 
Royal Meteorological Society : Series of Popular Lectures, 844 
Royal Observatory, Greenwich : Expedition to Mombasa to observe the 
Solar Eclipse of November 1, 521 
Report of the Astronomer Royal to the Board of Visitors, 540 
Royal Photographic Society : Annual Exhibition of the, 788 
Series of Christmas Lectures, 920 
Royal Soclety : Prof. E. N. da C. Andrade to become honorary lIbrarian, 


Scientific Informatlon Conference, 279 

Summary of the recommendatlons of the Scientific Information Con- 
ference, 447 

Empire Scientlfic Conference, June-July 1946, Report, review by R. B., 


Royal Medals for 1948 awarded to Prof. Harold Jeffreys and Pref. 
James Gray, 807, 873 
Copley Medal for 1948 awarded to Prof, A. V. Hill, 807, 872 
Rumford Medal for 1948 awarded to Prof. F. E. Stmon, 807, 872 
Davy Medal for 1948 awarded to Prof. E, L. Hirst, 807, 873 
Darwin Medal for 1948 awarded to Prof. R. A. Fisher, 807, 874 
Hughes Medal for 1948 awarded to Sir Robert Watson-Watt, 807, 874 
Anniversary Address by Sir Robert RcbInson, 872 
Retirement of Sir Alfred Egerton as Physical Secretary, 874 
Election of Prof. D. Brunt as Physical Secretary, 874 
Retirement of H. W. Robinson as librarian, 875 
Election of officers for 1949, 882 
Formation of a Standing Committee on Information Services, 955 
Appointment of Dr, Arthur J. Birch as Smithson research fellow, 956 
Appointment of Sir Thomas Merton, Sir Edward Salisbury, Sir James 
Chadwick and Prof. A. C. Hardy as vice-presidents, 990 
Royal Soclety of Arts: Essay Prize under the Thomas Gray Memorial 
Trust, 366 
Royal Society of Edinburgh : James Scott Prize for 1948 presented to Prof, 
Herbert Dingle, (00 
Neill Prize (1945-47) presented in absentia to Dr. Robert Broom, 100 
Patronage of H.M. the Queen accorded to the, 409 
Election of officers for 1948-49, 729 
Royal Soclety of Medicine : Election of Sir Henry Dale as president, 96 
Royal Society of New South Wales : Medal of the Soclety awarded to Prof. 
W. L. Waterhouse, 956 
Royal Society of South Africa : Speclal Publication, Robert Broom Com- 
memorative Volume (edited by Alex L. du Toit), review by Prof. 
D. M. S. Watson, 795 
Royal Technical College, Glasgow : Conference on Road Research, 290, 
784 


NAME 


Ruper Industry, Institution of the : Conference on Rubber Technology, 


Colwyn Medal presented to Dr, R, P. Dinsmore, 2! | 
Rumball, Group-Capt. C. A. : Nutrition of Athletes, 208 
Rundle, Prof, R. E. : Crystal Structure of B-Starch from X-Ray Fibre Dia- 
grams, 107 
Ruse, Prof. H. S. : Applicable Mathematics, 583 ] i 
Rushman, Dr, D. F. : Physical Properties of Substances of High Permittivity, 


Russell, Dr. E. W. : Students’ Handbook to Fertilisers and Solis (L. T. 
Lowe), review, 8 
Reclamation of the Land, review, 475 
Using and Managing Soils (Prof. A. F. Gustafson), review, 758 
Obituary of Prof. Johan Hjort, 764 
Russell, Jr., Horace, and others: The Rare-Earth Elements and their 
Compounds, review, 278 
Russell, H. N., and others: Physical Sclence and Human Values, 751 
Russell, Sir John : Elected president of the British Assoclation for the 
Advancement of Sclence for [949, 444, 882; work of, 444 
Control of Environment in Horticulture, 585 
Inbreeding and Hybrid Vigour In Crops and Livestock, 642 
Ruyssen, Prof. R., and Loos, R. : Electrokinetic Potentials of Aged Barlum 
Sulphate Crystals, 741 
Ryle, M., and Smith, F. G.: A New Intense Source of Radlo-Frequency 
Radlatlon In the Constellation of Cassiopela, 462 
Origin of Fluctuating Galactic Nolse, 858 
Ryman, Brenda E., and others: Metabolism of Aminohydroxybenzoic 


Acids, 64 
Ryves, B. H. : Bird Life In Cornwall, review by Frances Pitt, 7 


Saat, R. N. J., and others : Chemical and Physical Investigations on Dairy 
Products, review by H. D. K., 

Sahni, Prof, Birbal : The Technique of Casting Coins In Ancient India, 266 

Said, Prof. Husein : Effect of Phosphorus on the Hydrolysis and Absorption 
of Sucrose by Plant Cells, 496 

Salisbury, Sir Edward : Appointed a vice-president of the Royal Society, 
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Salisbury, Sir Edward (edited by HIII, A. W., and): Index Kewensts Plan- 
tarum Phanerogamarum, Supplementum 10, 1936-1940, review by 
Prof. J. R. Matthews, 909 

Salman, 1. T. (Drake, Cari J., and) : A Second Xenophyes from New Zealand, 


Salomon, Dr. G., and others : Physlcal and Chemical Aspects of Rubber 
Technology, 206 

Salt, Dr. F, E. : Clay Minerals as Catalysts and Adsorbents, 195 

Salvetti, A. (Le Bras, Dr. J., and): Physical and Chemical Aspects of 
Rubber Technology, 205 

Sanders, H. : Appointed assistant conservator of forests, Nigeria, 485 

Sanderson, Dr, Ann R., and Hall, David W. : The Cytology of the Honey 
Bee, Apis mellifica L., 34 

Sandoz Products, Ltd. : Gift of £300 a year to the University of Leeds to 
provide a scholarship, 212 

Sidus N. Y. (Dennis, R. W. G., and):  /Ecidia of Barley Rust in Britain, 


Sangar, Dr: F. : Elected to a Belt Memorial Fellowship for Medical Research, 
2 


Some Peptides from Insulin, 491 
Sanger, Ruth, and others: Rh Genes Allelomorphic to D, 292 
Sansom, Charles H.: Watercress Cultivation (Ministry of Agriculture 
Bulletin 136), 58 . 
Sansome, Dr. F. W.: Appointed professor of botany In the University 
College In Nigeria, 327 ; work of, 327 
The Genetlcs of Garden Plants (M. B. Crane and W. J. B. Lawrence), 
third edition, review, 595 
Sargent, Prof, C. S. : Sliva of North America, 884 
Sarkar, S. N. : Isolation from Argemone Oil of Dihydrosangulnarlne and 
Sangulnarine—Toxicity of Sanguinarine, 265 
Satow, Graham : The Firm as a Working Unit, 383 
Satterly, Prof. John : Obituary of Prof. E. F. Burton, 880 
Savage, Mrs. E. J. : Obituary by Prof, Lily Newton, 766 
Savic, P. : Influence of Reactive Feedback Networks on the Response of 
Galvanometers, 569 
Saxe, R. F., and Meek, Prof. J. M. : Development of Spark Discharges, 263 
Saxton, Dr. J, A. : Microwave Techniques, review, 8 
Sayce, Dr. L. A. : Appointed superintendent of the Light Division of the 
Natlonal Physical Laboratory, 987 ; work of, 987 
Sayce, R. U. : Investigation of Folk-Life In Britain and Abroad, 403 
Primitive Techniques, Agriculture and Economic Organisation, 602 
Sayre, D. (Pepinsky, Prof. R., and) : Quantitative Electron-Density Contour 
Dellneation In the Electronic Fourler Synthesizer for Crystal Struc- 
ture Analysts, 22 
Schaeffer, W. D. (Smith, Dr. W. R., and) : Physical and Chemical Aspects 
of Rubber Technology, 
Schenk, Dr. Max : Werkstoff Aluminium und seine anodische Oxydatlon, 
review by H. W. L. Phillips, 715 
Schmid, K. (Kellin, Joan, and) : Crystallizatlon of Whale Myoglobin, 496 
Schmidt, W. H., and others : An Automatic Agar Dispenser, 903 
Schoch, Dr, A. : Sound Transmission and Nolse, 50 
Schofield, R. K., and Penman, Dr. H. L. : The Principles Governing Trans- 
plratton by Vegetation, 803 
School of Agriculture, Cambridge : informal meeting of Commonwealth 
Plant Breeders, 175 
School of Oriental and African Studies : Appointment of Dr. Sidney Smith 
to the University of London chair of anclent Semitic languages and 
clIvilizatlons, 19 
Schulman, Dr. J. H. (McRoberts, T. S., and) : Role of the Hydroxyl Group 
In the Gelation of Aluminium Soaps in Hydrocarbons, 10I * 
Schuster, Str George : Appointed treasurer of the Medical Research Coun- 
cil, 
Schwabacher, Herta: Effect of Sputum on Streptomycin, 339 , 
Schwarz, E. : New Photoconductive Cells, 614 
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Science Museum, London: Collection illustrating the work of Baron 
Roland von Eötvös, 176 
Exhibits In the Darkness Into Daylight Exhibition to be incorporated 
in the permanent collection on Illumination, 564 
Loan by R. Meyrick of a Portable Barometer made by Daniel Quare, 
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Sclentific Advisory Council to the Minister of Fuel and Power : Appoint- 
ment of members, 57 

Sclentific Film Assoclation of Great Britain (Sclences Committee) : Confer- 
ence on the Film tn Sclentific Research, 250 

Scientific Film Association of Great Britain and the British Film Institute : 
econd Congress of the International Scientific Film Association, 59, 
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Scientific Film Association, International: Second Annual Congress 
Michael Michaelis), 826 
Sclentifie Instrument Manufacturers’ Assoclation of Great Britaln : Exhibl- 


ten of sclentific instruments at the British Association at Brighton, 


Exhibition of scientific Instruments at Copenhagen, 837 
Scientific Instrument Manufacturers’ Association (Electronics Group) : 
Symposium on Applications of Electronics to Research and Industry, 


Sclentific Policy, Advisory Council on : Annual Report, 628 
Scientific Research, Advisory Council for : Appointment of James Bowman, 
E. Fletcher and Dr. H. W. H. Warren as members, 690 
Scientific Research, Brussels, National Foundation for: Twentieth Annual 
Report, 365 
Sctentific Unions, International Council of : Annual Meeting of the Execu- 
tive Committee, 648 
Sclentific Workers, World Federation of: First General Assembly 
(J. G. Crowther), 644 
Sctentific and Industrial Research, Department of : Report of the Chemistry 
Research Board for 1938-.1946, 228 
Loan of Dr. W. A. Macfarlane by the Ministry of Fuel and Power to the, 
as director of the United Kingdom Scientific Mission In the British 
Commonwealth Scientific Offlces in Washington, 366 
Radio Research Speclal Report No. 17, Fundamental Principles of 
lonospheric Transmisslon, 465 d 
Sclentific and Industrial Research, Department of (Road Research Organlsa- 
. tion), and others : Conference on Road Research, 290, 78 
Scientific Societies, South-Eastern Union of : Annual Congress, 78 
Scott, Dr. J. R., and Whorlow, R. W.: Physical and Chemical Aspects of 
Rubber Technology, 205 . 
Scott, W. J. O. : Awarded a Telford Premlum of the Institution of Civil 
Engineers, 865 
Scottish Accident Prevention Council, and others : Conference on Road 
Research, 290, 784 
Scottish Councii (Development and Industry) : Report on Chemical indus- 
tries in Scotland, 39 
Final Report of the Committee on Plastics, 1009 
Scottish Marine Biological Association: Re-appointment of Prof. C, M. 
Yonge as a director, 956 
Searle, D. L. : Appointed geologist, Kenya, 729 
Secher, Prof. Knud : The Danish Cancer Researcher, Johannes Fibiger, 
Professor in the University of Copenhagen, review by Dr. P. R. 
Peacock, 162 
Secrett, F, A. : Resignation as honorary advisér to the Ministry of Agricul- 
ture and Fisheries on vegetable production, 290 
Horticultural Crops In their Relationship to Water, 584 
Seed Testing Station, Official: Retirement of Alfred Eastham as chief 
officer, 60 
Appointment of C. C. Brett as chief officer, 60 
Seki, S. (Chihara, H., and): Volume Change of Hexamethyl Benzene, 


Sell, George : Appointed editor of the publications of the Institute of 
Petroleum, 290 

Seilel, Dr. C., and others: Abnormal Serum Protein In Parenchymatous 
Liver Diseases, 1002 

Series, aw (Kuhn, Dr. H., and) : Fine Structure of the Hydrogen a-Line, 


Seshappa, Dr. G. : Nomenclature of the British Littorinidz, 702 

Severi, Prof. Francesco : Funzioni quasi-abellane, review by L. Roth, 593 

Sewell, Dr. R. B. Seymour, and Fage, Prof. Louis : Minimum Oxygen Layer 
In the Ocean, 949 

Sexton, C. G.: Awarded the Indian Premium of the Institutlon of Civil 
Engineers, 865 

Shackleton, Dr. R. M. : Appointed to the George Herdman chalr of geology 
at the University of Liverpool, 55 ; work of, 55 

Shapley, H., and others; Physical Sclence and Human Values, 751 

Sharpe, M. E. : Biochemical Characteristics of Group L Streptococci, 


Sharpey-Schafer, E. P. : Appolnted to the University of London chalr of 
medicine at St. Thomas's Hospital Medical School, 212 

Shaxby, Dr. J. H. : Obituary by Prof. T. Graham Brown, 806 

Shaw, John (Raper, Dr. Richard, and) : Amino-Acids in the Hemolymph 
of the Dragon-fly Nymph, Aeschna cyanea, 999 

Sheldon, Dr. J. H, : The Social Medicine of Old Age—Report of an Inquiry 
in Wolverhampton, 466 

Shepherd, L. R., and Hill, J. M. : Decay of Barlum-139, 566 

Sheppard, E., and others: Study of the Action of Ultra-violet Light on 
Urease by means of the Ultracentrifuge, 370 

Sheppard, Dr. S. E. : Obituary by Dr. C. E, K. Mees, 952 

Sherlf, Muzafer, and Cantril, Hadley : The Psychology of Ego-Involvements, 
review by Dr. John Cohen, 7 

Sherriff, C. S. : Road Research in Scotland, 784 

Shoemaker, Prof. James Sheldon : Vegetable Growing, review by Prof. 
R. H. Stoughton, 910 

Shoenberg, Dr. D. : Low Temperature Physics, review, 510 

Magnetic Properties of Superconductors, 800 2 

Shope, Dr. Richard E, : Appointed associate director of the Merck institute 
for Therapeutic Research, 564  , 

Sheppee, Prof. C. W. : The Sommelet Reaction, 619 
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Shoppee, Prof. C. W., and others : Cytochemical Demonstration of Keto- 
steroids, 572 

Short, W., and others : Synthesis of l-Sparteine, 296 

Shriner, R. L. (edited by) : Organic Syntheses, Vol. 27, review by J. R., 278 

Shulov, pre A.: A Nemestrinid Parasite of Schistocerca gregaria (Forsk.), 
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Siegel, Benjamin M., and others: Electron Optical Observations on 
Chromosome Structure in Resting Celis, 305 

SlerpInski, Prof. W.: Elected a correspondant for the Section of Geometry 
of the Paris Academy of Sciences, 138 . 

Signals Research and Development Establishment, Christchurch, 803 

Sikkema, C. P. : Disintegration of Nitrogen by Fast Neutrons, 698 

Silberman, L., and others: Nairobl, Master Plan for a Colonial Capital, 
review, 432 

Sillars, Dr. R; W. : Semiconductors and their Applications, 625 

Silow, s and others : The Evolution of Gossypium, review by E. Lord, 


Simey, Prof, T. S. ; Human Ecology, review, 755 

Simon, Prof. F. E. : Awarded the Rumford Medal for 1948 of the Royal 
Society, 807, 872 $ 

Simonsen, Prof. J, L.: The Colonlal Microbiological Research Institute, 
Trinidad, 498 

Simpson, Sylvia A., and others:  CEstrogens In Grass and their possible 
Effects on Milk Secretion, 845 

Sinclalr, Dr. H. M, : The Changing Aspects of Nutrition, 543 

Singh, Nazar, and others : Constitution of Conessine, 22 

Skinner, Dr. H. A., and Springall, Dr. H. D. : Definitions of Bond-Energy 
in Physical Chemistry, 343 ‘ 

Skinner, W. E. A. : Awarded the Bayliss Prize of the Institution of Civil 
Engineers, 865 : 

“s Lands Plantentuin” : 
member of, 100 

Sloan, A. W.: Appointed lecturer in physiology in the University of 
Glasgow, 60 

Slurzberg, Morris, and Osterheld, William : Essentials of Radio, review by 


Appointment of Dr. S. L. Hora as an honorary 


Smedley, Dorée (Beck, Dr. B. F., and) : Honey and your Health, review 
by Dr. Colin G. Butler, 128 

Smeed, Dr. R. J. : Road Safety and Traffic Flow, 785 

Smeka rof A. : Some Aspects of the Nature and Constitution of Glass, 

Smiles ana others: Ultra-Violet Microscopy of Living Malignant Cells, 


Smith, ey d Appointed principal agricultural education officer, Gold Coast, 


Smith, Dr. Alexander : Death of, 288 P 
Smithe Sir Ewart : The Contribution of Instruments to Industrial Progress, 
6 

Smith, Dr. E. Lester : Presence of Cobalt in the Anti-Pernicious Anæmia 
Factor, 144 

Smith, Dr. E. W.: Plans and a People—a Dynamic Science of Men in the 
Service of Africa, 482 

Smith, F. : The Development and Design of Cooled-Anode Vaives, 767 

Smith, F., and others : Sulphur-containing Steroid Derivatives, 857 

Smith, F. G, (Ryle, M., and) : A New Intense Source of Radlo-Frequency 
Radiation in the Constellation of Cassiopela, 462 

Origin of Fluctuating Galactic Noise, 858 

Smith, Dr. J. D.: Symbiotic Micro-organisms of Aphids and Fixation of 
Atmospheric Nitrogen, 930 

Smith, L5 : Awarded a Miller Prize of the Institution of Civil Engineers, 


Smith, Dr. Kenneth M., and others: Specific Crystalline Proteln and 
Nucleoproteln from a Plant Virus having Insect Vectors, 88 

Smith, Margaret McL. (Walker, F. T., and) : Seaweed Culture, 31 : 

Smith, M. J. H. (Linnell, Prof. W. H., and): N. Acridyl-(5)-Alanines as 
Antibacteríal Substances, 735 

Smith, Dr. R. A. : Semiconductors and thelr Applications, 625 

Smith, R. B. : Appointed agricultural officer, Trinidad, 729 

Smith, Dr. Sidney : Appointed to the University of London chair ofancient 
Semitic languages and civilizations at the School of Oriental and 
African Studies, 19 i 

Retirement from the post of keeper of the Department of Egyptian 

and Assyrlan Antiquities at the British Museum, 645 

Smith, Dr. S. W, : Obituary of Dr. William Cullen, 560 

Smith, Prof. S. W. J. : Death of, 326 ; obituary by Prof. M. L. Oliphant and 
A. A. Dee, 519 - 

Smith, T. : Retirement as superintendent of the Light Division of the 
National Physical Laboratory, 987 ; work of, 987 

Smith, T. D., and Bell, R. : Relation between the Brunauer—Emmett— 
Teller and Harkins—Jura Isotherms, 109 

Smith, W. : Appointed agricultural officer, Goid Coast, 956 

Smith, Dr. W. Campbell : Appointed deputy chief scientific officer in the 
British Museum (Natural History), 844 

Smith, W. O. Lester : The School in a Progressive Society, 405 

Selection at the University Level, 626 

Smith, Dr. W. R., and Schaeffer, W. D. : Physical and Chemical Aspects 
of Rubber Technology, 204 

Smith, Sir William Wright: Elected president of the Royal Soclety of 
Edinburgh for 1948—49, 729 

uice) Dr. R. L. : Radar, Beacons and Navigation by Radio, review, 
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Smithers, Prof. D. : Genetics of Cancer, 515 

Smithsonlan Institution : Annual Report, 79 

Smits, G. (Florijn, Dr. E., and) : Aneurin-Pyrophosphate Content of Red 
and White Blood Corpuscles in the Rat and In Man, 220 

Smulders, J, (Lison, Dr. L., and): Discriminating ‘Athrocytes’ in the 
Recticulo-endothelial System, 65 . 

Smullin, Louis D., and Montgomery, Prof. Carol G. (edited by) : Microwave 

* Duplexers, review by Dr. J. A. Saxton, 868 

Smyth, V. D. O. : Appointed an advisory officer at the Research Station of 
the Board of Greenkeeping Research, 328 

Smythe, Erle: The Organisation and Working of a Newspaper's Press- 
cutting Library and the Mechanics of Storage, 863 

Snow, F. S. : Applicable Mathematics, 582 

Soal, S. G. : The Experimental Situatlon in Psychical Research, review, 432 

Sobey, Instructor-Capt. F. C. : Education In and For the Services, 1596 
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Soclal and Economic Research, Interdepartmental Committee on : Report 
ofthe, 905 A 
Sociedad Medica de Valparaiso : Publication of No. 1 of the Revista Medica 
de Valparaiso, 137 
Société Géologique de France : Election of Sir Lewis Fermor as correspondant 
etranger, 250 
Solomon, Sidney (Hechter, Dr. Oscar, and) : Spreading Phenomenon and 
Inflammation, 701, erratum, 809 
Someren, Dr. Vernon D. van : River Research in East Africa, 784 
Sondes Place Research Institute, Dorking (MacTaggart and Evans, Ltd.), 484 
Sorsby, Arnold, and others: Tabule Blologicz, Vol, 22, Oculus, Pars I, 
review by Dr. E. N. Willmer, 910 
Soumini, C. K. (Ramakrishnan, T. S., and) : Some Fungi of India, 271 
South African Association for the Advancement of Science : Report of the 
Oudtshoorn meeting In July 1947, 366 
South-Eastern Union of Scientific Socletles : Annual Congress, 78 
Southwell, Sir Richard : Retirement from the rectorship of the Imperial 
College of Science and Technology, l6 
Applicable Mathematics, 583 
Spangenberg, Prof. Karl R. : Vacuum Tubes, review by A. H. Beck, 678. 
Sparkes, F. N. : Materials used in making Concrete, 785 : 
Sparrow, Dr. Arnold H.: Relative X-Ray Sensitivity of Metaphase and 
Interphase Chromosomes, 651 
Spaulding, F. T., and others: Physical Science and Human Values, 751 
Speakman, Dr. J. C. : Crystal Structures of the Acid.Saits of some Mono- 
carboxylic Acids, 695 T4 
Special Libraries and Information Bureaux, Associaticn of: Twenty-third 
Annual Conference, 366 ; (Ivor B. N. Evans), 862 : 
Special Libraries and Information Bureaux, Associations of (Northern 
Branch) : Conference on Organised Information Services, 809 
Spectacle Makers, Worshipful Company of: Optical Convention, 825 
Speidel, C, C. : Cinematograph Films of Living Cells, 249 
Spence, Lewis : The Minor Traditions of British Mytholcgy, review by Dr. 
E. J. Dingwall, 388 . 
Spensley, P. C., and others: Benz minazole Analogues of Pterolc and 
Pteroylglutamic Acids, 153 
Spiller, D. : Truncated Log-Normal and Root-Normal Frequency Distribu- 
tions of Insect Populations, 530 
Spring, Prof. F. S., and others : Structure of the Antibacterial Compound, 
Aspergillic Acid, 779 
Springall, Dr. H. D. (Skinner, Dr. H. A., and) : Definitions of Bond-Energy 
in Physical Chemistry, 343 
Squire, F. A. : Entomological Aspects of ‘Swollen Shoot' of Cacao, 743 
Sreemulanathan, H., and others : Deodorization of Shark Liver Oil, 494 
St. Anthony's College, Oxford : Foundation of, 482 
St. Bartholomew's Hospital Medica! College: Title of professor emeritus 
of medicine in the University of London conferred on Sir Francis 
Fraser, 729 
St. George's Hospital Medical School : Appointment of Dr. T. Crawford 
as University of London professor of pathology, 290 
St. Joseph, Dr. J. K. : Air Photography and Archazology, 96 
St. Mary's Hospltal Medical School : Appointment of Dr, R. T. Williams as 
University of London professor of biochemistry, 290 
Appointment of Dr. C. L. Foster to the University of London reader- 
ship In biology, 564 
Appoineman: of Dr. Robert Crulckshank to the chair of bacteriology, 


Title of professor emeritus of bacteriology in the University of London 
conferred on Sir Alexander Fleming, 729 

St. Thomas's Hospital Medical Schoo]: Appointment of E. P. Sharpey- 

Schafer to the University of London chair of medicine, 212 
Appointment of D. V. Davies as University of London professor of 

anatomy, 290 

Stacey, Prof. M., and Webb, Dr. M. : Some Components ofthe Lytic System 
of Gram-Positlve Micro-organisms, |] 

Stafford, G. H. : A High-Pressure Hydrogen-filled lonization Chamber, 771 

Stafford, Dr. R. L. : Physical and Chemical Aspects of Rubber Technology, 
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Stallybrass, pr W.T. S. : The Balance of Research and Teaching at Universi- 
ties, 

Stammers, Surgeon-Lteut. F. M, G., and Whitfield, Lieut.-Comdr. F. G, 
Sarel: Toxicity of D.D.T., 120 

Stamp, Prof. L. Dudley : Appointed to the University of London chair of 
social geography at the London School of Economics and Political 
Sclence, 564 

Stanbury, S. W.: 
Research, 212 

Stanley, J. R. : Awarded a special prize of £50 by the Institution of Civil 
Engineers, 865 

Stanley-Jones, D. : Pulsating Stars and Nuclear Energy, 934 

Stanworth, J. E. : Some Aspects of the Nature and Constitution of Glass, 

Starneckl, B. (McPetrie, Dr. J. S., and): Low-Level Atmospheric Ducts, 818 

State University, Ghent : Appointment of Dr. Paul Froeschel to the chair 
of plant physiology, 689 

Stauffer, R. A. : High Vacua, 937 

Stebbing, Prof. E. P. : The Indian Forest Service, 129 

Elm Disease, 196 
Afforestation for Bengal, 424 

Steelman, John R. : Science and Public Policy, 673 

Steers, J. A. : A Picture Book of the Whole Coast of England and Wales, 
review by L. D. S., 638 

Stein, Gabriel, and Weiss, Dr. Joseph : Deamination of Amino-Acids by 
X-Rays, 184 

Steindorff, K., and others: Tabulz Biologicæ, Vol, 22, Oculus, Pars I, 
review by Dr. E. N. Willmer, 910 

Stenger, V. A. (Kolthoff, Prof. I. M., and) : Volumetric Analysis, second 

Z edition, Vol. 2, review, 128 

Stenton, Sir Frank: Appointed chairman of the Institute of Education, 
Reading, 842 

Stephen, A. M. (Robinson, Sir Robert, and) : Synthesis of Vomipyrine, 177 

Stephen, J. M, L., and others : The Core of the Insulin Molecule, 418 

Stephen, J. M. L. (Phillips, D. M. P., and): Chromatography of Dinitro- 
phenyl Amino-acids and Peptides, 152 

Stephens, S. G. : A Simple Apparatus for Adding Seitz-Filtered Compon- 
ents Aseptically to Embryo Culture Media, 932 


Elected to a Beit Memorial Fellowship for Medical 
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Stephens, S, G., and others: The Evolution of Gossypium, review by E, 
Lord, 716 
Stephenson, George (1781-1848), 247 
Stephenson, Dr. Marjory : Elected president of the Society for General 
Microbiology for 1948—49, 606 
Death of, 954 ‘ 
Sterland, E. G. : Variation of Ground-Levels on Coe Fen, Cambridge, 532 
Stern, fp gBeevers, Dr. C. A., and) ; Crystal Structure of d-Tartaric Acid, 


Stern, Colonel F. C. : Genetical Structure of Plant Populations, 517 

Stern, Dr. Kurt G., and others : Electron Optical Observations on Chromo- 
some Structure in Resting Cells, 305 

Sep ]. M. : Some Aspects of the Nature and Constitution of Glass, 

Steven, G. A. : Report on the Sea Fisheries of Sierra Leone, 38 

Marine Fisheries of Great Britain, 641 

Steven, G. A. (Cooper, Dr. L. H. N., and) : Marine Fish Cultivation, 378 

Stevens, Dr. G. W. W.: Selective Development of Fission Tracks in an 
Electron-sensitive Emulslon, 526 

Stevens, W. L.: SEU professor of mathematical statistics at the 
University of Sao Paulo, 56 ; work of, 56 

Steward, Jullan H. (edited by): Handbook of South American Indians, 
Vol. 3, The Tropical Forest Tribes ; Vol. 4, The Circum-Caribbean 
Tribes, review by Dr. G. H. S. Bushnell, 908 

Stewart, Dr. Donald : Appointed a member of the Industrial Health 
Research Board, 918 

SEEN D, : Degree of Ph.D. ofthe University of Aberdeen conferred on, 


Stewart (Sir Halley) Trust : Course of lectures on the Atomic Age, 523 
Stiles, Dr. W, S. : Colour Terminology, 54 
Ophthalmic Optics, 826 
Stockdale, Sir Frank: Appointed chairman of the governing body of the 
Imperial College of Tropical Agriculture, 250 
Some Biological Aspects of Colonial Development, 476 
Stocks, Mrs. J, L. : Selection at the University Level, 626 
Stoker, Dr. : The Prophylaxis of Virus Infections with special reference to 
the Use of Vaccines, 92 
aene Dr R.: Re-elected president of the Association of Seismology, 


Stoner, Dr. H. 
cine, 290 
Stoughton, Prof. R. H. : The John Innes Horticultural Institution, 791 
Vegetable Growing, review, 910 
Fruit Growing and Storage, review, 981 
Scrangoways; T. G.: Appointed senior agricultural officer, Hong Kong, 


Stratton, Dr, F., and Renton, P, H. : Rh Genes Allelomorphic to D, 293 
Straub, Dr. F. B., and others : Effect of Drugs on Actin, 217 

Strehlow, T. G, H. : Aranda Traditlons, review by Mrs. K. Rishbeth, 276 
Strickland, A. H. : Estimation of Insect Popclations in the Field, 308 
Strijk, B., and others : Crystal Structure of 'Gammexane', 771 

Serom, Dr: Kaare Münster : A Concentration of Uranium In Black Muds, 


B.: Awarded a Rockefeller Travelling Fellowship in Medi- 


Strong, Prof. L. C. : Genetics of Cancer, 514 

Strzemienski, Dr. K. : Soll Phosphate Uptake as Influenced by Phosphatic 
Fertilizer, 932 

Sturtevant, Prof. A. H. : Evolution of the Gene, 136 

Süe, Dr. Pierre: Dix ans d'application de la radioactivité artificielle, 
review by Prof. F. A. Paneth, 509 

Sugar Research Foundation : Fourth Intermediate Prize Award, 769 

Sully, zr and others : Creep of Metals subjected to Compression Stress, 


Sumner, W. L, : Science In relation to History, review, 354 

Sunman, W. O, : Appointed assistant director of agriculture, Kenya, 485 
Sunvic Controls, Ltd. : Hot-wire Vacuum Switches, 97 

Supply, Ministry of : Radioactive and Stable Isotopes for Research Purposes, 


Suryanarayana, D. (Bhagavantam, Prof. S., and) : Photo-Elast]c Effect in 
Barium Nitrate, 740 

Surgeons, Royal College of: Presentation of his portrait in oils to Sir 
John Parsons, 407 

Sutcliffe, R. : Laboratory Glassware Productlon, 974 

Sutherland, Dr. G. B. B. M., and others : Studles of the Structure of Syn- 
thetic Polypeptides, 596 

Sutton, A. G. A.: Appointed Government geologist, Mines Department, 
Trinidad, 447 

Sutton, Dr. L, E. (Everard, K. B., and) : Electric Dipole Moments of some 
Styrenes, 104 

Sverdrup, Prof, H. U. : Re-elected president of the Assoclation of Physical 
Oceanography, 745 

Svoboda, Antonin : Computing Mechanisms and Linkages, review by John 
Womersley, 85 

Swaine, William : Ophthalmic Optics, 825 

Swainger, Dr. K. H. : Work-Hardening under Complex Stresses, 532 

Swallow, Dr. J, C. : High Vacua, 936 

Swan, G. A. (Clemo, Prof. G. R., and) : Structure of Ketoyobyrine, 693 

Swaney, M. W. (Ellis, Carleton, and): Soilless Growth of Plants, second 
edition, review by W. E. B., 717 

Swedlsh Institute of Forest Research : Reports of the, Vol. 36, 271 

Swepstone, H. E. : Eggs from Every Cage, review by T. E. Whittle, 475 

Symes, E-O. : Appointed fisheries development officer, Nigeria, 366 

Symington, R. B. : Appointed agricultural officer, Northern Rhodesia, 485 

Szalay, Prof. A. : Thorium and Uranium Content of the Velence Mountains, 
Hungary, 454 


Tamm, Carl Olof: Soil-Improving Measures Tried on a Poor Site, 271 

Tang, Peisung : Rhythmic Respiration in the Sea Urchin, 189 

Tanner, E. M. : Steric Hindrance in Vinyl-Mesitylene, 103 . 

Tansley, Dr. K. : Colour Vision, 640 

Tate, G. H. H, : Kangaroos, 989 

Taylor, Dr. C, B.: Factors affecting the Bacterial Population of Lake 
Waters, 669 


‘Tayler, Dr. C. B., and Foot, C. H. : Growth of Bacteria from Water, 670 
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Obituary of G. H. Gabb, 806 . 
Taylor, 1. : Errors of Treatment Comparisons when Observations are 
Missing, 262 
Taylor, K. : Appointed geologist, Uganda, 956 
Taylor, M. E. R.: Appointed assistant conservator of forests, British 
Guiana, 729 
Taylor, S.F.: Awarded a Rockefeller Travelling Fellowship in Medicine, 290 
Teknik Dergi, No. 1, 563 
Telecommunications Research Committee : Report on the Fundamental 
Research Problems of Telecommunications, 58 
Television Society : Third Fleming Memorial Lecture (Arthur Blok), 485 
Teorell, Prof. Torsten: Membrane Electrophoresis in relatlon to Blo- 
electrical Polarization Effects, 96I 
Textile Institute : Awards of Natlonal Certificates in Textiles, 648 
Thackeray, Dr. A. D. : An Attempt to Detect the Magnetic Fleld of a 
White Dwarf, 483 s 
Thellheimer, W.: Synthetic Methods of Organic Chemistry, Vol. l, 
translated from the German by Hans Wynberg, review by Prof. 
J. W, Cook, 202 
Thewlis, B. H., and others: Production of Quinolyl and Pyridyl Anions 
during Decarboxylation, 73 
Thibaud, moni : Behaviour of a Particle of Very Small Size in a Magnetic 
ield, 
Thirion, Pierre, et autres ; Le caoutchouc, review by W. P. Fletcher, 678 
Thirmulachar, M. J. : Some Fungi of India, 27] 
Thoday, Prof. D. : Obituary of Prof. B. E. Livingston, 94 
Thomas, Prof. Brinley : Movements of Population In the British Common- 
wealth, 718 i 
Thomas, J. H. (McDowell, Chas. A., and) : Mechanism of the Oxidation of 
Gaseous Formaldehyde, 367 
Thomas, K, M., and others : Some Fungi of India, 271 
Thomas, W. J.: Appointed lecturer in agricultural economics in the 
University of Leeds, 844 
Thompson, Alan (edited by) : Your Smallholding, review, 757 
pomis, E cde Obituaries by Dr. W. T. Calman, 93, Sir John 
yres, 
Thompson, Prof. F. C.: The Technique of Casting Colnsin Anclent India, 266 
Thompson, Dr. H. W.: Methods based upon Infra-red and Ultra-violet 
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Thompson, R. (Addison, Dr. C. C., and) : lonic Reactions in Liquld Dini- 
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Civil Engineers, 865 
Thompson, Dr. Thomas Gordon : Presented with the Alexander Agassiz 
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Academy of Sciences, 954 ; work of, 954 
Thompson (Boyce) Institute for Plant Research: Twenty Years of Seed 
Research at (Lela V. Barton and William Crocker), review, 594 
Thomson, Prof. Betty F.;,and others : Hormones and Horticulture, review 
by Dr. M. A. H. Tincker, 943 
Thomson, Sir George : Atomic Energy and Society, 1005 
Thomson, J. C. : Obituary of O. H. Latter, 726 
Thomson, J. J. : Cathode Rays, 98 
Thorpe, B. J. : Awarded a Telford Premium of the Institutlon of Civil 
Engineers, 865 
Thorpe, Dr. W. H.: Elected president of the Institute for the Study of 
Animal Behaviour, 729 
Thorpe, Dr. M V., and others: Metabolism of Aminohydroxybenzolc 
Acids, 
Thring, M. W.: Application of Dynamic Similarity to Metal Structures 
with Elastic and Plastic Flow, 193 
Tiedema, T. J., and others : Incluslons in Aluminium Crystals, 740 
Tierney, Michael : Nolan Laboratory for chemical technology, and the 
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Tilton, L. W. (Wood, Dr. L. A,, and) : Physical and Chemical Aspects of 
Rubber Technology, 205 
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itt, 
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review, 943 
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Tizard, Sir Henry : The Passing World, 392 
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Society, 523 ` 
Current Investigations with Multiple-Beam interferometry, 523 
Tolansky, Prof. S., and Barakat, N.: New Localized Interference Fringes, 816 
Tomlinson, J. : Physical Chemistry of Process Metallurgy, 721 
Tomlinson, Dr. M. L.. (Richards, R, E., and) : Structure of O-Trimethyl- 
brazilone, 693 
Toms, A. H. : The Effect of Vegetation on the Stabilization of Artificial 
Slopes, 803 : 
Tordal Dr, L. (Ward, Dr. A. F. H., and) : Activities of Associating Solutes, 


Torkington, P.: A General Solution for the Force Constants of Polyatemic 
Molecules, 370, 607 

Torrey, Prof. Henry C., and Whitmer, Prof. Charles A, : Crystal Rectifiers, 
review by Dr. J. A. Saxton, 868 $ 

Tosic, Dr. J., and Mitchell, Dr. R. L. : Concentration of Cobalt by Micro- 
organisms and its relation to Cobalt Deficiency in Sheep, 502 . 

Toushek, Bruno : Appointed a Nuffield fellow in physics in the University 
of Glasgow, 60 

Townend, F. S. (Finlayson, T. C., and) : The British Gas Industry, 440 

omens: Senn : Electrons in Gases, review by Prof. F. Llewellyn 
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Toy, Dr. F. C. : Elected president of the Institute of Physics, 120 
Trade, Board of: Distribution in Industry, 829 
Transport, Ministry of, and others : Conference on Road Research, 290, 


Tranter, T. C. : Low-Order Detonation In Solid High Explosives, 335 
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Nuclear lsomeric Transitions of Short Periods, 186 
Treanor, Rev. P, J.: A New Heterochromatic Fabry-Perot Fringe System 
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Treloar, Dr. L. R. G., and Naylor, Dr. R. F. : Physical and Chemical Aspects 
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Trevan, Dr. J. W., and others : 
Ammonium Compounds, 113 
Trinity College, Cambridge: Research Studentships and Dominion and 
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Trist, P;.J. O. * Land Reclamation, review by Dr. E. W. Russell, 475 
Trombe, Félix, et Dubuc, Gabriel: Le centre préhistorique de Ganties- 
Montespan (Haute-Garonne), review by M, C. Burkitt, 511 
, Trudeau, Edward Livingston (1848-1915), 522 
Trueman, Dr. A. E. : Geology To-day and To-morrow, 400 
Appointed chairman of the University Grants Committee, 607 
Trumpy, Prof. B. : University of Bergen, 707 
Truer i M R., and others: Crystal Structure of Nitronium Perchlorate, 


Tuck, J. L. (Kaiser, T. R., and) : Air-Cored Synchrotron, 616 
Tucker, D. G. : Degree of D.Sc. (Eng.) of the University of London con- 
ferred on, 212 . 
Tung Experimental Station, Nyasaland : Appointment of C. V. Cutting as 
analytical chemist, 485 G 
Turkish Technical Review, No. 1, 563 
Turner, Prof, W. E. S. : Some Aspects of the Nature and Constitution of 
Glass, 938 
Turrill, Dr. W. B. : Plant Communities, review, 387 
Genetical Structure of Plant Populations, 517 
British Plant Life, review by L. J. F. Brimble, 676 
Flowering Earth (Donald Culross Peattle), review, 679 
Tuttle, Emerson : Fifty Prints, review by Frances Pitt, 431 
Twomey, D., and others : Anti-Tubercular Activity of Oxidation Products 
of Substituted o-Phenylene Diamines, 622 ‘ 


Pharmacology of some bis-Trimethyl 


Upvaroy, M. D. F., and others: Histamine—Heparin—Thrombin 
Chain Reaction, 257 : 
Uganda Forestry Department : Annual Report for the Year 1946, 136 
Uitée, Dr. A. J., and others: Physical and Chemical Aspects of Rubber 
Technology, 206 
UNESCO : Election of Jalme Torres Bodet as director general, 882 
UNESCO (Cairo Sclence Co-operation Office of) : List of scientific papers 
ublished in the Middle East, 176 
UNESCO and a World Society (Ministry of Education, Pamphlet No. I2), 787 
Ungar, Dr. J., and Muggleton, P. : Aluminium Phosphate as Precipitant of 
Agglutinable and Non-Agglutinable Strains of H. pertussis, 734 
Ungerson, Colonel B. : Psychology at Work, 383 
Unione Matematica Itallana : Third National Congress, 18 ? 
United Dairies, Ltd. : Documentary film called The Milky Way produced 
by Wallace Productions, Ltd., 955 E 
United Kingdom Scientific Misslon In the British Commonwealth Scientific 
Offices in Washington : Dr. W, A. Macfarlane loaned by the Ministry 
of Fuel and Power to the Department of Scientific and Industrial 
Research as director of the, 366 
United Nations : Survey of the Technical Assistance available for Economic 
Development in the United Nations and the Specialized Agencies, 
842 
United Nations (Food and Agriculture Organisation ofthe) : Soll Conserva- 
tion, an International Study, 13 
Fourth Annual Conference, 728 
United States Book Exchange : Opening of the, 408 
United States National Academy of Sclences : Presentation ofthe Alexander 
Agassiz Gold Medal and honorarium for 1948 to Dr. Thomas Gordon 
Thompson, 954 
United States Natlonal Research Council Committee on Growth (Universlty 
of Wisconsin and the) : Symposium on the Chemistry, Metabolism 
and Biological Effect of Steroid Hormones, 176 
United States Scientific Mission to Japan, 954 
Universities of the British Commonwealth: SIxth Congress of the, 99 
Discussion on the Balance of Research and Teaching at Universities, 441 
Discusslon on Higher Education in the Colonies, 478 
Discussion on Inter-University Relations and Exchanges, 585 
Universities of the British Commonwealth, Association of: New name of 
the Universities Bureau of the British Empire, 648 
Universities Bureau of the British Empire : To be known as the Association 
of Universities of the British Commonwealth, 648 
Universities Quarterly : Symposium on Entry and Careers, 349 
University of Aberdeen: Honorary degree of doctor of laws conferred 
on Dr. G. A. Currle, Lord Dudley Gordon and Sir John Boyd Orr, 


99 
Degree of Ph.D. conferred on C. H, Gimingham, N, Grassie, H. G, M. 
Hardie, R. J. Hay, Shih-Chen Liang, Muriel Mackay, A. McLaren, 
C. R. Masson, Gargestwarl Narayana Subba Rao, J. C. Robb, J. D. 
Stewart, R. B. Whyte and G. W. Youngson, 99 è 
* Appointment of Dr, W. O. Kermack to the chair of biological chemistry, 
604 


Degree of Ph.D. conferred on G, F. Walker, 809 
Degree of M.D. conferred on H. McL. Raffan, 809 
University of Bergen (Prof. B. Trumpy), 707 z 
University of Berne : Theodor Kocher Prize awarded to Dr, H. Grelnacher, 
990 
Unlversity of Birmingham : Retirement of Sir Norman Haworth from the 
Mason chair of chemistry, 16 
Appointment of Prof. H. W. Melville to the Mason chair of chemistry, 
17 


Appointment of Dr, K. Mather to the chalr of genetics, 17 
Conference on Modern Applications of Liquid Fuels (Institute, of 
Petroleum and the Institute of Fuel), 328 


University of Bristol : Appointment of F. Blakemore as professor of veterIn- 
ary science, 327 
Annual Report for [947 of the Agricultural and Horticultural Research 
Station, Long Ashton, 884 
University of Cambridge : Report of the Head of the Department of 
Engineering for the year 1946-47, 117 
Appointment of Dr. G. H. S. Bushnell as curator of the Museum of 
Archeology and Ethnology, 328, 445 
Retirement of Prof. F. T. Brooks from the chair of botany, 521 
Appointment of Prof. G. E. Briggs to the chair of botany, 521 
University of Edinburgh : Appointment of E. G, Dymond as reader In 
natural philosophy, 60 
Appointment of Dr. W. L. Edge as reader in mathematics, 60 
Appointment of Dr. Alexander Nelson as reader in botany, 60 
Appointment of Dr. E. G. V. Perclval as reader in chemistry, 60 
Appointment of Sir Edward Appleton as principal and vice-chancellor, 


University of Glasgow: Appointment of Prof. G. M'Creath Wyburn as 

reglus professor of anatomy, 56 : 

Appointment of Dr. J, C. James as lecturer in chemistry, 60 

Appointment of Mrs, Rhoda M. Ainley as an assistant In anatomy, 60 

Appointment of J, Highet as lecturer in sociology, 60 

Appointment of A. W, Sloan as lecturer in physiology, 60 

Appointment of Bruno Toushek as a Nuffield fellow in physics, 60 

Appointment of Mrs, Jean A. Wapshaw as a part-time assistant in 
biochemistry, 60 i 

Appointment of A. Williams as lecturer in geology, 60 

Appointment of Dr. T, Ferguson Rodger to the chair of psychological 
medicine, 363 

Appointment of George Lightbody Montgomery to the chair of 
pathology, 363 

Re-appointment of Prof. C. M. Yonge as a director of the Scottish 
Marine Blological Association, 956 P 

Appointment of Dr, Angus Macphail as lecturer in public health, 956 

Appointment of Dr. W. G. A. Begg as an assistant in anatomy, 956 

Resignation of John Green from the Departments of Blochemistry and 
Medicine, 956 7 , 

Reslgniation of Dr. J. D. Morrison from the Department of Chemistry, 


Appointment of J. C. Gunn to the Cargill chalr of natural philosophy, 


University of Hong Kong : Appointment of Prof: Lindsay Tasman Ride as 
vice-chancellor, 956 

University of jilinois : Appointment of Dr. G. Fraenkel as professor of 
entomology, 288 

University of Leeds: Gift of £40,500 from the Woo! Industries Surplus 
Cloth Corporation, Ltd., to establish a research chair of wool 
textile engineering, 212 

Further gift of £10,000 from the Internatlonal Wool Secretariat to 

eee the equipment for the new Wool Research Laboratories, 


Gift of [000 dollars from the Ella Sachs Plotz Foundation for equipment 
for the Department of Biochemistry, 212 

Gift of £250 from J. and J. Crombie of Aberdeen for the ‘Textile 
Department, 212 

Gift of £2,126 from the Leeds Public Dispensary and Hospital for rheu- - 
matism research, 212 x 

Gift of £300 a year from Sandoz Products, Ltd., for a scholarship, 212 

Presentation to the Department of Educatior by Birkby’s, Ltd., of 
500-600 plastic mouldings for experimental research In speech 
tralning, 212 

Conference on Dust In Industry (Society of Chemical Industry), 328 

Appointment of W.J. Thomas as lecturer In agricultural economlcs, 844 

Appointment of Dr, A. D, Walsh as lecturer In inorganic and physical 
chemistry, 844 

University of Liverpool: Appointment of Dr. R. M. Shackleton to the 

George Herdman chair of geology, 55 

Resirement of Prof. A. M. Blackman from the Brunner chair of egypt- 
ology, : 

Appointment of H. W. Falrman to the Brunner chalr of egyptology, 95 

University of London : Appointment of Dr. G., C. McVittle to the University 

chalr of mathematics at Queen Mary College, 19, 56 

Appointment of Dr. Sidney Smith to the University chalr of anclent 
Semitic languages and civilizations at the School of Orlental and 
African Studies, 19 

Title of professor emeritus of physics In the University conferred 
on Dr. Frank Horton, 19 d 

Title of professor emeritus of chemistry in the University conferred 
on Prof. T. S. Moore, 19 

Degree alone conferred on Dr. Adrien Albert, Louls Essen and A. E. J. 

ent, . r 

Appointment of Dr. J. L. D'Silva to the niversity chair of physialogy 
at the London Hospira Medical College, 99, 21 

Appointment of C. H. Gray to the University chair of chemical! patho- 
logy at King's College Hospital Medical School, 99 

Appointment of Dr. H. A. Magnus to the University chair of morbid 
anatomy at King's College Hospital Medical School, 99 

Appolntment of Dr. D. V. Glass to the University chalr of sociology 
at the London School of Economics and Political Science, 212, 326 

Appointment of E. P, Sharpey-Schafer to the University chalr of medi- 
cine at St. Thomas's Hospital Medical School, 212 : 

Appointment of Dr. D. S. Bertram to the University readership In 
Steomolony at the London School of Hygiene and Tropical Medicine, 


Appointment of Dr. F. L. Warren to the University readership tn 
biochemistry at University College, London, 212, 407 

Title of emeritus professor of anatomy in the University conferred on 
Prof. A. B, Appleton, 212 j 

Title of emeritus professor of medicine in the University conferred on 
Prof. O. L. V. de Wesselow, 212 

* Title of emeritus professor of botany In the University conferred on 

Prof. F. E. Fritsch, 212 

Title of emeritus professor of physiology in the University conferred 
on Prof, D. T. Harris, 212, 407 

Title of emeritus professor of anatomy in the University conferred on 
Prof. T. Baillie Johnston, 212 ; 
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Title of emeritus professor of botany in the University conferred on 
Prof. W. Nellson Jones, 212 

Degree of D.Sc. conferred on J. R. Busvine and on D. G. Tucker, 212 

Appointment of Dr, T. Crawford as University professor of pathology 
at St. George's Hospital Medical School, 290 

Appointment of D. V. Davies as University professor of anatomy at 
St. Thomas's Hospital Medical School, 290 

Appointment of A. V. Judges as University professor of history of 
education at King's College, London, 290 

Appointment of Dr. R. T. Wiliams as University professor of blochemis- 
try at St. Mary's Hospital Medical School, 290 

Appointment of Dr, G. L. Clark as University professor of mathematics 
at Bedford College, 290 

Appointment of T. A, Rodger as University reader in psychology at 
Birkbeck College, 290 

Appointment of Prof. L. Dudley Stamp to the University chalr of social 
geography at the London School of Economics and Political Science, 


Appointment of J. V. Dacie to the University readership in hematology 
at the Postgraduate Medical School of London, 564 

Appointment of Dr. C. L. Foster to the University readership in 
blology at St. Marye Hospital Medical School, 564 

Appointment of Dr. W. C. Price to the University readership in experi- 
mental physics at King’s College, London, 564 

College of the Pharmaceutical Society to be reconstituted and renamed 
the School of Pharmacy, University of London, 663 

Inaugural address of Prof. K. de B. Codrington as professor of Indlan 
archzology, 727 

Title of professor emeritusin the University conferred on Sir Alexander 
Fleming, Str Francis Fraser, Prof. H. Gordon Jackson'and Prof. C. H. 
Lobban, 729 

Degree of D.Sc. conferred on Elsie M. Widdowson, 729 

Degree of D.Sc. (Eng.) conferred on Hugh Ford, H. C. H. Gurney 
and Harry Walker, 729 

Appointment of Dr. Dennis Gabor to the Mullard readership in elec- 
tronics at the Imperial College of Science and Technology, 844 

uod University reader in zoology conferred on Dr. Vera Fretter, 

Title of University reader In experimental pathology conferred on 
Dr. P. A. [. Gorer, 844 

iede ot University reader in zoology conferred on Dr. G. E. Newell, 


Degree of D.Sc. conferred on E. J. Popham, 844 

Appointment of Dr. J]. L. B. Cooper to the University readership in 
mathematics at Birkbeck College, 920 

Appointment of Dr. B. J. Lloyd-Evans to the Kennedy chair of mechani- 
cal engineering at University College, 956 

AppoIntment of Dr. W. F. Jepson to the University readershlp in 
applied entomology at the Imperial College of Science and Tech- 
nology, 956 

Appointment of A. W. Hendry to the University readership in civil 
engineering at King's College, London, 990 

Title of University professor of chemical pathology conferred on Dr. 
Jocelyn Patterson, 990 

Degree of D.Sc, conferred on E. R, Leonard, 990 

University of London Institute of Archzology : Report on Survey and 

Pollcy of Field Research In the Archaeology of Great Britain, t, The 
Prehistoric and Early Historic Ages to the Seventh Century A.D., 


883 
University of London Institute of Education (Association of Agriculture and 
the): Series of sessions on the Educational and Soclal Significance 
ofthe Land, 920 
University of Manchester : Discussion on Meteors, 328 
Appoinement of Prof. M. G. Evans to the chalr of physical chemistry, 


Appolnemert of Dr. Ralph Dennell to the chalr of experimental zoology, 


University of Oxford : Honorary degree of D.Sc. conferred on Dr. Isaiah 
Bowman and on Prof. Linus Pauling, 19 
Conference on the Education of che Young Worker, 159 
Retirement of Prof. G. D. Hale Carpenter from the Hope professorship 
of zoology, 174 
Appoincment of Dr. G. C. Varley to the Hope professorship of zoology, 


Gift of £1,250,000 from an anonymous Frenchman for the foundation 
of St. Anthony’s College, 482 Z 
Honorary degree of D.Sc. conferred on Prof. R. W. Wood, 523 
University of Oxford Institute of Statistics : Appointment of Dr. F. A. 
Burchardt as director, 990 


University of St. Andrews : Complimentary dinner given to Prof. John’ 


Read by the Chemical Soclety of the, 729 * 
University of Sao Paulo: Appointment of W. L. Stevens as professor of 
mathematical statistics, 56 
University of Sheffield : Gift of £600 per annum for seven years from S. C. 

Goodwin to provide a Fellowship for postgraduate work In engin- 
eering or metallurgy, 99 

Appointment of C. R. K. Blundell as lecturer in geology, 99 

Appointment of T. Summerfield King as lecturer in anatomy, 99 

Appointment of A. A. Carlyle as lecturer In physiology, 99 

Appointment of John Fiddes as assistant lecturer in physics, 99 

Appointment of Gilbert Y. Kennedy as research worker in the Depart- 
ment of Pathology under the auspices of the British Empire Cancer 
Campalgn, 99 g 

Appolnemernt of Dr. Willlam Hobson to the chalr ofsocial and Industrial 
medicine, 

Appointment of Ellinor l. Black as director of the Department of Social 
Studies, 648, 767 

Appointment of S. Armstrong as lecturer in civil engineering, 648 

Appointment of Dr. A. E. Beet as lecturer In fuel technology, 648 

Appointment of A, W. Nicholls as assistant lecturer In glass technology, 


Appointment of P, H. Price as research assistant to the professor of 
fuel technology, 648 
Appointment of James S. Hough as research demonstrator in botany, 
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Appointment of P. Wright as Glass Delegacy research fellow, 648 
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Uvarov, Dr. B. P. : Locusts and Grasshoppers, 308 


V AARAMA, Dr. Antero: Cryptic Polyploldy and Variation of Chromo- 
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Valentine, Dr. D. H. : Genetical Structure of Plant Populations, 518 
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Capacity of Bull Semen in the Genital Tract of the Cow, 813 
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Varley, Dr. G. C. : Appointed to the Hope professorshlp of zoology at the 
University of Oxford, 174; work of, [74 

Varma, Dr. S. P., and Weyl, Prof. W. A. : Some Aspects of the Nature and 
Constitution of Glass, 939 

Vaughan, N. B. (edited by) : The Journal of the Institute of Metals, Vol. 72, 
1946, review, 638 
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Wenger, Pror p. E. : At the International Congress on Analytical Chemis- 
try, 
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University of Glasgow, 56 ; work of, 56 
Wyckoff, Dr. Ralph W. G. : Multiplication of Bacteriophage, 649 
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Absorption of Sucrose by Plant Cells : Effect of Phosphorus on the Hydro- 
lysis and (Prof, Husein Said), 496 

Absorption of Ultrasonic Waves In Acetic Acid (J. M. M. Pinkerton), 106 
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CENTRAL AND LOCAL GENERAL 
INFORMATION SERVICES 


S the Royal Society Conference on Scientific 
Information closes, it is not inappropriate 
to consider, the wider questions of the diffusion 
of information in general. The debate in the 
House of Commons on May 13 on the Civil 


; Estimates for the Central Offiee of Information 
, eovered & wide field ; 
, was of interest on account of the statement which 


from one point of view it 


,it drew from the Lord President of the Council, 
regarding information services and publicity organ- 
‘isation of the Government. That statement should 
,do something to dispel the confusion which, as the 
debate itself indicated, still persists between a 


fact-finding organisation and that- concerned with 


the dissemination of the information collected. Of 
‘the first the-Economic Information Unit is typical, 
being concerned to supply the Government with 
information on the broad. facts of the economic state 
‘of the nation and the economic problems of the world 
in relation to Great Britain. 
|: While the Central Office of Information also deals 
with economic policy and exposition, working with 
the chief planning officers of the Central Statistical 
‘Office, with the Economic Section of the Cabinet 
‘Office and with the economic Departments of State, 
the research aspect of its work is less pronounced 
than in the Economic Information Unit, and the 
emphasis is rather on exposition. .There ‘can be 
no serious question about the need for the research 
aspect of information or intelligence work: the 
questions are rather whether there is enough of such 
fact-finding as a basis for policy, whether the depart- 
ments are as active in this field as they should be, 
how best: to correlate the work of the individual 
information units which clearly the departments must 
possess, and whether the work is of the highest 
quality and its results made known throughout the 
whole organisation of government with the swift 
efficiency that is desirable. It is on the aspect of 
dissemination that criticism has centred. Is that 
dissemination sufficiently effective to avoid unneces- 
sary duplication? Does it reach the official who 
needs it sufficiently promptly ? And does it reach 
the general public in a way that ensures their co- 
operation and understanding of the issues involved ? 
On the internal aspects of dissemination little was 
'said in the debate. Criticism centred rather on the 
weakness of the relatively small amount of Central 
Office of Information publicity directed towards the 
general body of the public. Some of the criticism is 
obviously to be discounted. Every step taken by a 
party in power to direct and control the sources of 
public information is naturally watched with healthy 
suspicion. However anxious a Government may be 
to avoid using departmental channels of publicity for 
propaganda, it is never easy to avoid the danger ; 
further, publie relations officers can, in the. nature 


* of things, easily become a cloud of witnesses for the 


defence of Ministers. 
"There can be little doubt that the Central Office of 
Information justifies its existence, and that the. 
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departmental information services and public rela- | 
tions officers are doing valuable work. The importance ` 
of such services was well indicated in a recent broad- 
sheet issued by Political and Economic Planning. 
None the less, they call for friendly but searching 
scrutiny ; while there may be much to praise, there 
is still room for improvement in the standard. as well 
as the cost of the work, and Mr. Herbert Morrison 
seemed not indisposed to admit the importance of 
quality. 

It can be taken as common ground, as Sir D. 
Maxwell Fyfe indicated, that each Minister should 
be responsible for the information policy of his own 
department with the aid of a small but highly trained 
information staff; that there should be adequate 

' means for the co-ordination of both home and over- 
seas information services so as to ensure consistency 
of policy and presentation; and that a central 
Government agency should carry out on behalf of 
departments most of the technical and production 
functions. What is at issue is rather the use made of 
these organisations, and the quality of the work. In 
particular, there is the question how far the work of 
informing the public, for example, in foreign affairs, 
should be left to Government publicity organs rather 
than to the Press. That question may well be the 
fundamental factor behind much of the criticism 
directed against the: shortcomings of Government 
publicity organisations, and the criticism would be 
less sharp were it not for the way the Government’s 
economic policy is cramping the free discussion and 
reporting of public affairs in the Press. 

To complete the picture which the Lord President 
of the Council gave on May 13, it is necessary to 
turn to the statement Sir Stafford Cripps made on 
June 1 giving the membership of the Panel on 
Technical Information Services and its terms of 
reference. Under the chairmanship of Dr. A. King, 
of the Lord President’s Office, the Panel is to review 
existing information services for distributing scientific 
and technical information, to consider what i improve- 
ments can be made to ensure a rapid and wide 
dissemination of such information to industry and to 
make recommendation to the Committee on Indus- 
trial Productivity accordingly. That is only one 
aspect, and a highly specialized one, of the question, 
and indeed goes beyond the field. of Government 
publicity in the strict sense ; but it will be surprising 
if the Panel does not comment on the way in which 
the Government’s newsprint policy retards the free 
dissemination of scientific and technical information 
through the scientific and technical Press. 

It is true that certain concessions have been made 
and the position is easier than it has been. No 
scientific man, however, can be satisfied with the 
present position of the scientific and technical Press 
in Britain, whether in respect of periodicals or of 
books, The suspension of periodicals in the fuel 
crisis of 1947 is only one of a number of Government 
actions which engender distrust of its good faith in 
regard to freedom of communication; nor ‘can ® 
scientific and technical publications be sharply dis- 
tinguished from the general body ‘of the Press. It 

„is precisely because the Government has such & poor 
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record in this matter that so much bitterness has 
been manifest in recent debates on the supply of 
newsprint and of books. 

The Government, in fact, has still to show that it 
is sincere in the support which it gave at Geneva to 
freedom of information. The effect of the present 
situation is well displayed in an article in The Fort- 
nightly Review of June by W. C. Andrews. This 


- article deserves to be studied by everyone concerned 


with the preservation of freedom of communication. 
Mr. Andrews shows why newsprint cannot be treated 
as just another material commodity, and some at 


least of the current criticism of Government inform- 


ation services is inspired by resentment of the 
apparently lavish supply of paper at their disposal in 
the face of the drastic curtailment of the space 
available for public discussion and comment in the 
independent Presse as compared with a decade ago. 
It cannot be too strongly emphasized that this 
restriction, even if it is due to economic motives 
alone, is an effective form ‘of censorship. Important 
events are reported imperfectly or not at all, and 
the formation of sound opinion is severely handi- 
capped. Nor js that all. Mr. Andrews indicates how 
adverse are the repercussions on the functioning of 
democratic institutions, for example, local govern- 
ment; and the interim report of the Consultative 
Committee on Publicity for Local Government pres- 
ented last autumn might well be studied afresh 
from this point of view. The Committee was agreed 
that much more needs to be done to stimulate 
publicity at both national and local levels, and it 
emphasizes, like Mr. Andrews, that the problem is 
mainly one of widespread lack of knowledge leading 
to apathy. The, report is, in fact, like his article, a 
commentary on the aphorism of Junius which Mr. 
Andrews quotes: “The liberty of the press is the 
palladium of all the civil, political and religious 
rights". Local authorities have an undoubted duty 
to make information public by the most suitable 
means, and some of them have been justly criticized 
for failure to do so. 

The report suggests that every local authority 
should review all its channels of communication with 
the public of its area and consider how these can be 
improved and extended. It does not advocate the 
expenditure of large sums on centralized publicity. 
Rather the Committee believes that local authorities 
can carry out consistent and effective publicity with- 
out elaborate machinery and heavy expenditure. It 
does hold, however, that much more could be done 
to educate officials of all grades in the right way of 
dealing with members of the public, and that the 
public relations spirit should permeate the whole, 
organisation, members as well as staff. It insists” 
also that one of the main needs is the fullest possible 
use of the facilities offered by the local Press for 
supplying regular information to the local people. 
No policy for improving publicity for local govern- 
ment can, in its opinion, be effective unless every 
effort is made to secure the co-operation of local 
newspapers. 

This section of the report is of particular interest, 
for it is here, as Mr. Andrews indicates, that Govern- 
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ment policy has proved most hampering and is ' 
indeed tending to frustrate the functioning of , 
democracy. Opportunity for public comment and ' 


debate is essential to secure action in accordance 
with the facts of a situation and not on lines dictated 
by prejudice or vested interest. It is just as true at 
the local as at the national level that scientific and 
technical factors must be explained to the public. A 
closely related matter is the control of nationalized 
industries. The recent resignation of Sir Charles 
Reid from the National Coal Board has given warning 
of the danger that due weight may not be given to the 
technical factors in the reorganisation of this national. 
izedindustry ; unless some means of public discussion 
are found, there is real danger that a fresh set of 
sectional interests and prejudices will arise to obstruct 
the technical reorganisation that the public interest 
demands. 

If the scientific man or technical expert, such as 
the mining engineer, is to be given the executive 
authority he needs to carry out the technical func- 
tions entrusted to him, the co-operation and support 
of the public as well as of the other workers in the 
industry concerned will often be required. For this 
reason alone the question of the control of nationalized 
industry and the responsibility of such industries to 
Parliament is a matter of close concern to him. It 
is evident that Parliament itself is much exercised 
over the special status of the boards of nationalized 
industries, and that while there is no desire to 
interfere with matters of day-to:day administration, 
there is a desire for fuller information on policy and 
for opportunity for public criticism. The Speaker 
indicated in the House of Commons on June 7 that 
he was prepared, if it was generally approved,: to 
exercise his discretion to direct the acceptance of 
questions asking for statements to be made on matters 
about which information had been previously refused, 
provided that, in his opinion, the matters were of 
sufficient public importance. Public importance is 
one of the tests for motions for the adjournment of 
the House and was not in his experience an unduly 
difficult test to apply. This suggestion the Govern- 
ment is prepared to accept; it/is probably to be 
welcomed as affording further time for the whole 
question of public information and public relations 
to be re-examined. 

What must be remembered, however, is that any 
such procedure inside the House of Commons will 
still be insufficient while the newsprint position 
restricts the Press from reporting such questions and 
debates at reasonable length. We come back to the 
point with which we started, that freedom of inform- 
ation and communication are an essential element in 
the functioning of democracy as well as in the 
application of knowledge to public affairs and the 
advancement of science; it is impossible in the 
presence of a direct censorship or of that indirect 
censorship which the absence of adequate supplies 
of paper or print impdses. There are few members 
of the Government who, despite obvious touchiness 
in regard to criticism, can fairly be suspected of an 
illiberal attitude on this question of information and 
independent comment. None the less, in spite of 
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the work of the British delegates at Geneva on thé 
resolution that freedom of information is a funda- 


mental right of the people and the touchstone of all . 
! the freedoms to which the United Nations are 


, dedicated, the Government's attitude on the question 


' affairs. 


of imports of newsprint still gives: rise to serious 
concern. Such. resolutions are hypocritical unless 
they are accompanied by practical evidence of con- 


cern to provide the essential meañs for a free Press, - 


technical and scientific, as well as general, to discharge 
properly and efficiently its function of keeping men 


. and women informed on advances in knowledge and 


on the issues involved in every aspect of public 


undertake that task without the support of an 


independent Press which has also the resources for 
‘acting as an efficient instrument of information, 


‘THE SEARCH FOR THE GERMAN 
. ATOM BOMB 
Alsos 


The Failure in German Science. By Prof. Samuel A. 
Goudsmit. Pp. xiv-+260. (London: Sigma Books, 
Ltd., 1947.) 15s. net. $ 


aor GOUDSMIT has written a racy account of 
the part played by the Alsos mission in the 
investigation by Allied intelligence of the German 
uranium projects, which makes very good reading. 
He tells some first-class stories; the one about the 
radioactive wine dispatched by air to Washington 
deserves to become a classic; and he has some 
interesting things to say about the methods used by 
his unit and about security in armament research. 
His book necessarily treats only part of the sub- 
ject, namely, the work of scientists who accom- 
panied the advancing armies from the time of the 
liberation of Paris until the end of the War. It is to 
be hoped that it will some time be possible to release 
an account of earlier investigations, of the extent to 
which it was possible for military intelligence to 
keep track of the relevant activities of German 
scientists, and of the conclusions that were drawn. It 
was not until the occupation of Strasbourg that the 
Alsos mission: obtained certain proof that the Ger- 
mans were far from obtaining either an atomic bomb 
or radioactive poisons ; but whether at this or at an 
earlier stage of the War fear of these developments 
was & potent motive in Allied strategy, or whether 
enough, evidence existed to show that they were 
most unlikely, Goudsmit’s account does not say. 
‘But to the reviewer by far the most interesting 
part of the book is the description of Goudsmit's 
meetings with the German scientists, and his dis- 
cussion of their motives in working or not working 
for ‘the German war machine. This is & subject of 
profound interest and importance, for the question 
ofithe relation of the scientific worker to the State is 
one which every one of us has to face, even though 
we hope that the problem will not soon be again so 
acute as it was in the Third Reich. It is of particular 
importance also in connexion with the re-establish- 
ment of normal relations with the scientific workers 
of Germany. For a German professor invited abroad 


Nor can any Government information , 
‘service, however efficient and free from party bias, 


acquires thereby some prestige in his own country, , 


23 : 


` ; 
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and it is widely felt in Britain that this prestige 
should not be conferréd where it is not deserved. 
But a discussion of the motives of German seient- 
ists concerns the actions of living men, who can 
and do state their side of the case, as has Von Laue 
recently* and Heisenberg in an article in Natureft on 
the German work on uranium. The subject is one 
likely to arouse the ‘bitterest emotions, both in 
Germany and among those in Britain who have 
suffered personal loss in the War or at the hards of 
the Gestapo. It is therefore particularly necessary 
that Allied scientists, if, they approach it at all, 
should do so with all possible objectivity, quoting, if 
possible, from documents rather than hearsay, and 
judging a man only on the basis of generally avail- 
able evidence. In this re&pect it is possible to offer 
one criticism of Goudsmit’s book. .It contains a 
witty description of ‘the scene among the German 
scientists interned in England when they heard the 
news of Hiroshima. First they did not believe it 
possible; then they saw how it was done, and were 
ashamed that they had not thought of the method 
themselves; and finally, he says, they built a 
rationalization for their failure, by denying that they 
had ever tried to make an atomic explosive. : 
How does Goudsmit know all this? Unless it 
was by questioning the scientists afterwards, it 
must be assumed that some record of the con- 
versation was obtained. In that case, Goudsmit’s 
conclusions would have been more convincing if the 
record could have been published, rather than this 
dramatization of it. Perhaps this is at present 
impossible ; but in the circumstances this record of 


the motives of the German scientists reads rather - 


like-a theory in physics based on unpublished ex- 
perimental facts, so that it is impossible to judge 
how valid or fair the conclusions are. : 

The truth in & matter like this is unlikely to be 
simple. It is clear that German scientists were 
by no means so unanimous in their desire to work 
for the war effort as were the British and Americans. 
Some, of course, did so; others—a point which 
Goudsmit makes very well-wished to do so and 
were prevented by the stupidities of the Nazi organ- 
isation; others held aloof as much as possible. 
There also seems to have been, especially towards 
the end of the War, & rather cynical desire to obtain 


. from the war machine facilities for scientific projects 


of fictitious military value, to “use the war to help 
science". To the men working on the uranium 
project, as the War drew to an end, it must have 
been clear, whether or not they realized the potential- 
ities of plutonium or of & fast chain reaction with 
uranium 235, that no weapon for Germany could 
come out of their work. At that time it must have 
been true that the aim of their work was,to obtain 


machines, or prestige, but not bombs. The innocence 


of the motives with which it was started is, however, 
less certain ; no one who realized that a bomb might 
result from his researches can say honestly that he 
did nothing which might have armed the Nazis with 
atomic weapons. 


It is doubtful, however, whether this question of 


motives in research is of lasting importance for the 
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the desire to escape to & free country; the re. 
luctance to be an “armourer of Himmler and oñ 
Auschwitz", and‘ the desire to strike back at the 
destroyers of Hamburg and of Dresden. In a few 
years time, when passions have cooled a little 
the welcome that a German scientist will finc 
among his colleagues in the West should depenc 
very little on the extent to which, under the'stres: 
of war, he worked on weapons. It is\to be hoped 
that it will depend far more.on his earlier record, or 
the opposition that he offered within and outside hi: 
university, at the time when opposition was stil 
possible, to the steps that stifled freedom in Germany 
and made war inevitable. l N. F. Morr 


Eas THE FAEROES 

The Atlantic Islands 

A Study of the Faeroe Life and Scene. By Kenneth 
Williamson. Pp. 360+23 plates. (London and 
Glasgow: Wm. Collins, Sons and Co., Ltd., 1948.; 
. 168. net. 


. MR. WILLIAMSON has published a notable book 
on the Faeroe Islands, where he was stationed 
during the war years. He is the better qualified in 
that he married & Faeroese wife. | 
The ‘Faeroes are a group of islands lying in the 
North Atlantic between Shetland and Iceland. 
There are more than twenty islands, covering an area 
of 541 square miles. Seventeen of the islands are 
inhabited and the population is 30,000, of which 
more than 5,000 live in the capital, Térshavn. The 
people are of Viking stock, with a culture originally 
brought from Norway when the islands were settled 
‘in the tenth century. Even before they were colonized 
from Norway, the Faeroes were inhabited by Irish 
Culdees, who in the ninth century had retreats both 
on these islands and on the Vestmanna, an island 
group off the southwest coast of Iceland. It ie 
interesting that there should be a Vestmanna in 


: Faeroe also; the name means Isle of the West-men, 


as the Culdees were named. Many of the Faeroe 
inhabitants held positions in Denmark in 1939, and 
when the Germans invaded Denmark, in 1940 a full 
ea of the island race were cut off from their home- 
and. 

The Faeroe Islands are mountainous, and most of 
the land lies at a height of between 1,000 and 2,500 ft. 
It is rough and rugged country, and on their west 
sides the hills often. fall sheer to jthe sea from a 

_ height of more than 1,000 ft. ; here are great colonies 
of sea birds, of considerable economic importance to 
the people. The moorlands provide grazing for sheep, 
and have a considerable proportion of peat, the fuel 
chiefly used. The chief rock is basalt. The annual 
rainfall is around sixty inches. 

In winter the Faeroe hills are grim and desolate, 
vexed almost ceaselessly by ocean winds; in March 
come the golden plover, and the oystercatcher (tjaldur), 
which is the Faeroe national bird, the name of which 
‘adorns boats and businesses. The oystercatcher 
which appears often on the decorative needlework ox 


reputation of German physics. Many of usin Britain the islands, is, like the whimbrel, only a summer 
can realize only too well the strains to which a visitor to the Faeroes. The author on page 41 give 
German scientist of integrity has been subjected; a fine, poetic description of the song of the whimbreN 
the conflict between the desire to stay and save" above the wild'island dales. Another migrant, the 
from the Nazis something of German culture and red-necked phalarope, is welcomed as being the 
* Bulletin of the Atomic Scientists (April 1948). ` 2 precursor of the herring and is called (p. 84) “herring 
t Nature, 180, 211 (1947). hen" for this reason. . 
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When sailing in a boat ab sea certain names are 
taboo (this was formerly the case in the Hebrides 
also) A knife is always ‘the sharp one’; a clergy- 


man is called at sea not a parson but lundi, the, 


puffin. The Faeroese are great fishermen, and their 
smacks (p. 88) go as far as Greenland and Bear 


Island. During the worst period of the War, Faeroe, 


boats brought no less than 75 per cent of the total 


catch landed in British waters: although the Iceland 


fishing boats refused to sail without air escort, tHe 
Faeroe boats carried on without it. Nearly one third 
of the active fleet was lost during the war years. 
Mr. Williamson deseribes not only the bird life, 
but also the customs and folk-lore of the people. On 
page 234 is & most interesting story of seals laying 
aside their seals’ coverings and assuming human 
shape. Almost the same story was at one time well 
known in the Hebridean island of North Uist, and 


no doubt was brought there by the Norsemen, who , 


ruled the Hebrides until the Battle of Largs in 1263. 
Summer and the puffin arrive on April 14: between 
that date and August 24 no light is, or was, used in 


the houses in the evening, for ‘early to bed and early : 


to rise’ is the motto in the Faeroe islands. 


The book abounds in interesting bird notes and : 


descriptions: On page 121 the bathing parade of 
kittiwakes to an inland lake throughout the day- 
light hours is described. This recalls a similar habit 
I observed on the island of Unst in Shetland. On 
page 128 is described what must be an unusual habit 
of Arctic terns, of collecting small fry dropped by 
puffins at the entrance to their nesting burrows. The 
puffins are afraid'of the terns and scurry into their 
burrows. when these light-winged birds hover near. 
This reminds me of the habits of the. Lambay jack- 
daws, which during the guillemots’ nesting season 
fare well on the fry the guillemots drop on their 
ledges: A patrolling jackdaw sees the gleam of the 
fry, drops down, and carries it off. The puffin is an 
article. of food on the Faeroes. Upwards of 500,000 
puffins are captured and eaten annually (p. 145) on 
the island group, and more than 100,000 young 
fulmars. They are mostly salted down for winter 
use., The fowlers believe that the puffin matures 
slowly and does not (p. 153) come to land the first 
summer after it is reared. On page 175 an inland- 
breeding colony of the puffin is noted. The young 
birds there when ready to leave the nest enter a 
small river and are carried on its waters ‘during the 
night hours to the friendly sea. 

"There is a gannet colony on the Faeroes, and the 
author (p. 133) records that a gannet ringed there as 
a bird in down on August 25, 1944, was caught ten 
weeks later in & fishing net off Agadir, in Morocco. 
For thirty-four years a black-browed albatross, which 
won the name ‘King of the Gannets’ (p. 135), came 
to this solan colony at Mykineskélmur with the 
gannets. This bird of the southern hemisphere was 
shot on May 11, 1894, and the skin is preserved in 
the Natural History Museum in Copenhagen. On 
page 140 is given the record of a kittiwake ringed as 
a nestling on'one of the Faeroe cliffs and recovered 
rather more than three months later off the coast of 
Newfoundland. 

Leach’s fork-tailed petrel arrives at its colony later 
in the evening, after spending the daylight hours at 
sea (p. 181), than the storm petrel. On rage 183 ig 
noted the habit of cats of taking storm petrels. I 
have known this happen also in the Hebrides. 

I have been able to mention only a few of the good 
things in this book, which will be a delight to all who 
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love Nature, and also to those who wish to learn 
something of the customs of a fine race of people, 
strong and self-reliant, and pro-British almost to a 
man during the darkest days of the Second World 
War. ; SETON GORDON 
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NATURAL HISTORY OF BRITISH 


INSECTS  : 


Insect Natural History 

By Dr. A. D. Imms. (New Naturalist Series.) Pp. 
(London and Glasgow : 
Wm. Collins, Sons and Co., Ltd., 1947.) 16s. net. 


S & medium for the study of natural history the 
insects have no equals. The number and variety 
of their species and the diversity of their habits are 
such that they afford unrivalled opportunities for 
the collector, the photographer or the mere observer. 
. The appearance of a general introduction to the 
natural history of insects in Great Britain prompts 
. some reflexions on the aims and purposes of the 
amateur entomologist. For British entomology has 
been built up in the past century and a half by the 
amateur. To-day there are so many professional 
openings in entomology that the boy with a con- 
suming interest in insects will probably end by 
' joining the profession. Yet the need for amateur 
entomology is greater than it ever was. For it is 
, common knowledge that many students now graduate 
: into entomology from the laboratory and the lecture 
, room, with no real feeling for the insect as it exists 
'in the field. It is & curious paradox that it is an 
. ignorant use of insecticides of ever-increasing potency 
which is forcing the applied entomologist to reflect 
, more and more closely upon the way in which insects 
live among themselves. It is the avowed purpose of 
the volumes in the New Naturalist Series to bridge 
the gap between the scientific worker and the lover 
,of Nature; in the sphere of entomology it is the 
scientific worker who stands in need of education, at 
least as much as does the naturalist. 

Dr. Imms is singularly well qualified to bridge this . 
‘gap. He does not attempt a systematic survey of 
‘the subject but, in true insect fashion, he collects 
néctar where he finds it. Wings and flight, senses 
and behaviour, ordinary and extraordinary habits of 
feeding, gall formation, the curiosities. of "insect 
reproduction, means of protection, aquatic insects 
and social life—these are some of the subjects, chosen 
because the author finds them interesting; and it is 
remarkable how much of the cream of the subject he 
has taken off. Science is not much use unless it can 
be brought to the understanding of the ordinary 
man and incorporated into common knowledge; and 
it is in the integration of classification, morphology, 
physiology, ecology and &nécdotal natural history 
that the author has been so successful. The reader 
will find plenty of anecdotes—often with & pleasant 
turn of phrase, and without the creaking which is apt 
to characterize the witticisms of some scientific 
authors. “If a housefly could keep a diary of its 
doings it would be a most sordid document” is 
effective by what it leaves unsaid. 

A “Documentary Appendix” is added with the 
object of guiding the reader to specialist works. This 
serves to emphasize once more how lacking we are 
in gystematic books on the British insects, so that it 
is almost impossible for the, amateur to make much 
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headway except with two or three of the most worked 
orders. It is unfortunate that this appendix contains 
almost no references to economic entomology apart 
from those on biological ‘control. 
No review would be complete without some refer- 
_ence to the illustrations—forty plates from coloured 
photographs and thirty-two in half-tone—which are 
an outstanding feature of this book. Not all'are 
uniformly good, but most are excellent. The coloured 
*elose-up' of a Capsid bug about to plunge its stylets 
into & plant (Plate 37) is particularly successful. 
Some of the coloured illustrations have that dis- 
agreeable aniline quality—but the book should be 
read only by artificial light; then almost all are 
wholly. delightful, and even Plate 5 of Libellula 
depressa is tolerable. ' 

Some typographical errors there are, but not & 
great many. On Plate 18 the large white butterfly 
is called Pieris rape ; in Plate 34b surely the yellow 
larva at the top is the prepupal instar of the goose- 
bérry sawfly. As in the other volumes of this series, 
thé editors state that they have done their best to 
see that the author has got his facts right, but that 


* 


he alone is responsible for what he says about them. : 


‘Is this statement really necessary ? 
: V. B. WraGLESWORTH 
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^'. ALGEBRAIC GEOMETRY 
‘Methods of Algebraic Geometry 
' By Prof. W. V. D. Hodge and Dr. D. Pedoe. Vol. 1. 
Book 1: Algebraic Preliminaries; Book-2: Pro- 
‘jective Space. Pp} viii+440. (Cambridge: At the 
“University Press, 1941.) 30s. net. 
*""] XHIS volume is the first part of a work designed 
'À to provide a convenient account of the founda 


tions and methods of modern algebraic geometry." : 


“These words from the authors’ preface explain the 
‘scope of the present volume and account for the 
‘selection of topics treated. It has become increasingly 
clear in recent years that a rigorous treatment of 
algebraic geometry must be based, to a much greater 
extent than the classical accounts of the subject, on 
algebraic principles. It is therefore no occasion for 
surprise that more than a third of the volume under 
discussion is purely algebraic. `The first four chapters 
` constitute, in fact, a clear and concise introduction 
to the theory of algebraic fields, polynomials and 
matrices (over a ground field which is not necessarily 
commutative). This account is in itself most valuable, 
‘since the modern point of view in algebra is not to be 
found in many English works, though several accounts 
have been published in the United States. 


The next two chapters deal with the foundations: 


of projective geometry, first on an algebraic and then 
on a purely synthetic basis. A comparison in detail 
of these two independent formulations of the theory 
is full of interest. It will be noticed, for example, 
that the synthetic treatment is much longer. This is 
due in part to the fact that it starts from abstract 
axioms,- whereas the algebraic development pre- 
supposes a knowledge of fundamental algebraic 
results ; but a second and most significant reason is 
that in the synthetic treatment it is necessary to 
consider in detail a rather large number of special 
cases (in themselves of a somewhat trivial nature) in 
order to assert the validity of general theorems. It 
is not always sufficiently realized that the appaeent 
elegance and brevity of a synthetic proof of a 
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geometrical theorem may conceal tacit assumptions 
as to the generality of the figure under discussion 


"which logically demand examination. A novelty in: 


the present treatment, which otherwise follows 
classical lines (though with unusual care in matters 
of detail), is that the assumption of Pappus’ theorem 
is deferred until after the introduction of co-ordinates. 
.. The remaining’ thapters deal with Grassmann co- 
ordinates (where one would welcome, if possible; the 
introduction of a more elegant notation), and with 
the general theory of collineations and correlations, 
and the reduction of their equations to canonical 
forms. The geometrical content! of the book thus 
never leaves the domain of projective geometry ; the 
more general birational theory will presumably appear 
in the second volume. 

This treatise is likely to become a standard work. 
It is notable for its clarity of treatment and for the 
rigour of its demonstrations, and will repay careful 
study even in those parts which deal with matters. 
generally considered familiar. The printing main- 
tains the standard that we have come to expect from 
thé Cambridge University Press. J. A. Topp 
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DISTRIBUTION OF TIME IN' 
l E BRITAIN ^ > 


British Time 
By Donald de Carle. Pp. 199--47: plates. (London: 
Crosby Lockwood and Son, Ltd., 1947.) 15s. net. 


R. D. de CARLE has assémbled a great deal of 
interesting information regarding the standard- 
ization and distribution of time in Great Britain. 
The majority of people take for granted. the accurate 
time available from such sources as the B.B.C. time 
signals, Big Ben and ‘TIM’. After a brief opening 
chapter on various early forms of time-keepers, the 
author deals with the history and present constitution 
of the Royal Observatory, Greenwich ; this chapter 
brings out the astonishing accuracy with which time 
is measured and distributed over the radio, and further 
emphasizes the fact that the pendulum clock is giving 
way to the quartz-crystal clock when the highest 
possible accuracy is required. f 
- Reference is made to the facilities for testing 
watches-and the issuing of ‘Kew certificates’, and in 
Appendix 2 details of the test and specimen perform- 


. ances of watches obtaining various numbers of marks 


&re given. 

' Chapters 4 and 5 deal with the development of the 
clock and the clockmaking industry in Britain, the 
section on Big Ben serving to emphasize what a re- 
doubtable machine it is, both from the point of view 
of size and accuracy of performanoe. 

The section dealing with electric clocks contains 
much information, particularly regarding the de- 
velopment of the Shortt clock, but the description 
of the quartz clock is unfortunately rather poor. ` 

The chapters on the need for time signals and 
their history, and the evolution of "TIM' are of par- 
ticular interest, and the great amount of develop- 
ment work needed to produce the latter excellent 
service is given due prominence. 

Although the style and lay-out of the book might 
*havejbeen better, it contains a range of information 
which is not collected together in any other publica- 
tion, and the book ean therefore be recommended 
with confidence to anyone interested in the subject, of 
time and timekeepers. R. A. FELL 
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Astronomical Navigation Tables ` America, about 140 to the whole of Eurasia, 38 to 
(Air Publication 1618.) Vol. A: Latitudes 09 a Africa and 30 to Australasia and Antarctica. The 
North and South. Prepared by H.M. Nautical, aim is to say something about every region and 
Almanac Office on behalf of the Air Ministry. Pp.' every country and every really big town, and to 
233. (London: HM. Stationery Office, n.d.) 7s. 6d. , follow as uniform a plan as possible, all commendable 
net. in a certain measure as facilitating reference to a . 


! limited extent; but the book needs. vitalizin 

N 1936 the Nautical Almanac Office undertook, by: : 8. 
I agreement with the Admiralty, the preparations . Surely a course of this kind should aim at giving 
of an “Air Almanac” and of “Astronomical Navi ga- i -, & vision of vital change going on everywhere, a vision 

‘tion Tables" for astronomical navigation in the air. . that’ would tempt students who are interested to 

The “Air Almanac” has always been on salo to the ` follow ‘the subject for themselves thereafter. One 
general public ; but the “Tables” have been restricte d; judges from the text that the writers have not much 
to official use and are now for the first time being ' | knowledge of what Edinburgh-or Zurich, to take two 
placed on general: sale. _ instances, mean in the human story ; but it would 

The complete set of tables comprises fifteen volumes, i cr a pai to Ld m i pde gno 
catering for all.latitudes from 79° N. to 79» S, ‘Of missing the point, We must be thankful tha 
Fourteen of these cover belts of 5° of latitude both |E99Braphy is AE ee y recognized in the 
north and south of the equator ; the fifteenth covers | United States and hope that its exponents there may 
the ten degrees 70°-79°. The tables are designed to l eeke ki on ace ae ng of tsa D LEE. 
facilitate the calculation of the altitude and azimuth ;909*9 have such high quality a y Pent ass 
of an observed heavenly body. For each degree of iThe Psychology of Ego-Involvements 
latitude and for each degree of hour-angle, the ‘gocial Attitudes and Identifications. By Muzafer 
PIURE PL M. to the cub ens \Sherif and Hadley Cantril. (Wiley Publications in | 

e azimuth to the nearest degree for each of twenty- 'Pgychology.) Pp. vili+625. (New York: John 


two selected bright stars, well distributed over the Wil as Tne. > Lond Ch d Hall, 
sky, within the range of altitudes between 10? and Ltd.) 1947, ) 36s. "td pM bons ce 


80°, and also for each degree of declination from i: 
28° S. to 28° N., which covers the range of declination | 
for the sun, moon, and planets. The computed : 
altitudes include the effect of refraction at & height of 
5,000 ft., but a table of corrections for other heights, 


^ 


HE chief aim of this competent work is to show 
that the ‘ego’, or rather the ‘ego-involved 
reaction’, is an outcome of social forces impinging 
upon the individual throughout his life. The authors 
are deeply versed in the literature of experimental 
from sea-level, for Bunce navigation; to 40, 000 f, is ayahe; sociology and soéial anthropology, and 
givens by skilfully weaving together relevant results of 


Be Aas ioa void interpolation x ith thro argu- . research in these fields bring abundant evidence in 


assumed position, corresponding to tabulated values ig e : e e m of the theory of attitudes 
of latitude and of hour-angle. No provision is there- and mak M full use of the important concept of 
pa epe ied Aou ed eed eal pei ed add ‘frame of reference’, they trace the growth of the ego 
their convenience i in practice has been amply proved through infancy and Me bildhood Gnd its To formation 
by their extensive uds urnus-and Nos tbe War by in adolescence. This is followed by a valuable treat- 
the Royal pesp uda Though intended prima: riy for ment of the structural properties of diverse groups 
àir, navigation, they are equally useful for surface in: which the p anor ‘egos’ a shape, and 
navigation, subject to the limitations of accurkey a study of ego pathology in conditions of stress, 


: : d ; deprivation and group disintegration. ‘Phenomena 
inherent in the tabulations of altitudes to the nearest 
minute ofar ` H Bro JONES brought to light are further illustrated by referenc. 


to drama and fiction. Finally, there is a eritique of 
the psychoanalytic theory of the ego, a critique "which . 
many readers will think too severe in its conclusions. 

; The book is a substantial contribution to social 
psychology. Its robust attention to concrete situa- 


Regions and Nations of the World . 
By Assoc. Prof. Earl E. Lackey and Asst. Prof. 
Esther S. Anderson. Reprint. Pp. xix-+489. (New 
York: D. Van Nostrand Co., Ino.; London: Mac- tions of social life gives it realism without loss of 


milan and Co., Ltd., 1947.) 26s. net. '. soientifie value. As the authors rightly say, scientific 

HE authors have here tried to choose what they objectivity is derived from the methods employed and 

think most useful for a course in world geography , not from the aloofness of the workér. JOHN COHEN 
to be given in a year,’or abbreviated intó a semester, z 
in an American college or „university. It requires Bird Life in Cornwall : 
“few if any additional references or assigned reading . By B. H. Ryves. Pp. 256--16 plates. (London and, 
to be provided by the instructor”; the reviewer Glasgow: Wm. Collins, Sons and Co., Ltd., 1948.) 
would add -here ‘more’s the pity’. The scheme for 109; 6d. not. P 
each region is (a) natural features, (b) cultural features OCAL ornithologies to be of vilia. must be precise, 
leading on to urban centres, and sometimes on to a short i sand they therefore tend to become lists ; how- 
appraisal of current problems or of prospects. The ever, Lieut.-Colonel B. H. Ryves in his volume 
book has many illustrations and the photographs dealing with bird life in the most southerly éounties of 
are often very telling ; the maps are of poor quality. England has clevetly avoided this by dividing his 
Cultural features are usually notes on commercial book into two parts. The first includes an account 
and political matters à they vary greatly in apposite- of, Cornwall and -its bird haunts and has chapters: 
ness but are sometimes quite to the point, though * on such outstanding Cornish birds as the chough, 
the accounts of cities are so short as often to be raven, peregrine, common buzzard and Montagu's 
trivial. The book has 100 pages given to the United harrier. In the second part we have a guide to the 
States end 37 to the rest of North America, 60 to South birdə of Cornwall with notes, on behaviour, etc. The 

t 
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whole is: admirably illustrated ^ with pen-and-ink 
sketches by R. A. Richardson, his pintails, showing 
&a' dück and drake floating’ on, still water, being a 
particularly satisfying picture. 

‘As we have said, the early: part of the book is 
‘that devoted to general observations, and it affords 
much interesting reading ; ; for example, the account 
in‘ Chapter 3 of migration movements of sea- 
birds. The author describes how on March 22, 1932, 
& warm and sunny day, he watched from Gurpàrd's 
Head for five hours an immense stream of-birds. 
“Guillemots and razorbills, the former predominating, 
kept passing at speed low over the sea in! flocks of 
100 to 200 birds . . . they were travelling when I 
came on the scene and still travelling when I was 
obliged to leave.” ^ Gannets, shearwaters and 
herring gulls also passed, and the author wonders 

“what was the meaning of this vast ‘migrational’ 
movement? The gannets and shearwaters “were 
travelling away from their breeding stations off the 
Welsh coast.” Two other especially interesting 
chapters are those on the chough—with particular 
reference to its decrease—and the Montagu’s harrier, 
with its history of the vicissitudes of certain in- 
dividuals. Frances PrrT 


The Spell of the Honey Bee 

By W. Eric Kelsey. Second edition, revised. 
xi+-2744-49 plates. (London? 
Ltd., 1947.) 18s. not. 


d be first edition of this book appeared in 1945 
and it was rapidly exhausted. This in itself is a 
tribute to its merits and that it has fulfilled:a need. 
The author is to be congratulated on the publication 
of & second edition so soon afterwards and; in his 


Pp. 
Chapman and Hall, 


revision, he has taken the opportunity of rewriting 


. the chapter dealing with bee diseases. The book is 
one of the most attractive bee-keeping manuals we 
can recall, The essentials of the craft are explained 
with a freshness of style that is one of the book’s 
special attractions. Also, its value is enhanced by 
the copious series of half-tone plates, some of which 
are of exceptional merit: The working drawings of 
hives and appliances are an additional feature that 
makes the text easy to follow. Written as a manual 
for beginners, and with the idea of producing efficient 
bee- keepers, nevertheless the more experienced will find 
much thatis of interest within its pages. Itis obviously 
outside the scope of the author to discuss the scientific 
aspects of the bee i in any but very general terms and, 
although he may be a little weak on some parts in 
this field, the fault scarcely detracts from the merits 
' of the book as a whole. 


| Bought a Farm ` 
By Roy Genders. Pp. 112 + 8 plates. (Worcester : 
Littlebury and Co., Ltd., n.d.) 10s. 6d. net. 


N an author buys a farm and sets about: 
working it for profit, what more natural than 

that he should proceed to record the.ups and downs 
of his first year's operations for publication. Mr. 
Genders, released from the R.A.F. after the War, 
purchased Holly Gate Farm. It was an upland 
Derbyshire holding of about 78 acres with an ancient 


but substantial homestead and buildings in a very’ 


poor state of repair. In. any circumstances a new 
start in a farm is an anxious business, but the year 
1946-47 was a nightmare for any farmer, experienced 
or otherwise, for one of the wettest harvests on 
record was followed by a very severe winter. In,this 
book we follow the day-to-day Lon of the author 
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and his two men to make good in the face of great 
diffieulties. A few useful sidelines, such as mushroom 
growing and dog breeding, made a useful contribution 
to the enterprise. The story ends on a note of quiet 
optimism. The account is written in a conversational, ' 
almost gossipy style, and will commenid itself to the 
general publie, rather’ than to the -body of farmers, 
who will alréadyy be; 4fafniliar with much of the tech- 
nical information, ‘and will also have experienced all 
the hazards, hitches: and satisfactions there recorded. 


Students’ ‘Handbosie to Fertilizers and Soils 
By L. T. Lowe. Edited by G. H. Purvis. (Published 
for the Monmouthshire Institute of Agriculture.) 
Pp. 84. (Worcester : Littlebury and Co., Ltd., 1947.) 
Ts. 6d. E 

HIS book aims at giving a simple account of the 

scientific principles of manuring and of soil 
science suitable for students at farm institutes. It is 


‘always difficult to write simple but accurate books in 


any science that are acceptable to research workers in 
that science. The difficulty is particularly great in 
agricultural science, both because the scientific prin- 
ciples of many practical techniques are not too well 
understood and also because of the great scarcity of 
clear accounts of the present-day views held by the 
research workers themselves. Thus lecturers in soil 
science and crop nutrition in farm institutes and agri- 
cultural colleges can justly complain that they ‘are 
not well served by the research institutes of Britain, 
and this book “unfortunately illustrates the truth of 
this con ylairit: M i regres + 

The bóo paoe i in the first ‘plage ‘from a brevity 
so extrerne that the. choice of topiċs mentioned appears 
to be arbitrary, andl statements of apparent facts or 
theories often lack very necessary qualifications. It 
also, unfortunately, contains a certain number of 
false statements or obsolete theories.: But there are 
many places in which it gives & reasonable account of 
some of our present ideas on fertilizer practice and 
soil science. E. W. RUSSELL 





Poisons : their Isolation and Identification 

By Frank Bamford. Second edition, revised by 
Dr. C. P. Stewart. Pp. viii + 304. (London : J. and 
A. Churchill, Ltd., 1947.) 21s. 


HIS is a book which within a relatively small 
compass gives.a Vast amount of information. 

The distinguishing feature of this information is its 
usefulness. In too many books describing processes 
of scientific investigation, one finds that some ‘vital 
detail of technique is not mentioned, and further 
research is required before the technique can be 
successfully used. This is not true of, ‘Bamford’. 
The details given are adequate, for the working out 
of the processes described and'they bear the marks 


' of the author having used them. 


"The book, however, is not a mere catalogue of . 
toxicological processes, and much information of 
general interest is given ; a particularly good example 
of this is the short chapter on drugs of addiction. 

There is no mention in the section on alcohols of 
the effect of the passage of time after death on the 
concentration of alcohol found in the blood. The 
book is fairly well up to date, although some of the 
more modern industrial poisons are missing. It is 
.8 little surprising to read that chloral has almost 
gone out of use in módern therapeutics. This is, 
however, rather outside, the- author’s true scope; 
within his scope this isa good book. 
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l DIFFRACTION. FROM THE 
IONOSPHERE. AND THE FADING 
OF RADIO WAVES E 


o By J. Ar RATGHIFE |. "i 
Cavendish Laboratory, Garbis ER 
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wholly by way of the ionosphéte, it is observed 
to fade. Much of this fading is/due to interference 
effects between waves which. have travelled by 
different paths. Such waves may include.the ground 
wave, singly or multiply reflected ionospheric waves, 
waves reflected from different ionospheric regions, or 
the two magneto-iorie components produced by the 
presence of the earth’s‘magnetic field. It is, however, 
possible to isolate and observe only one downcoming 
wave from the ionosphere, for example, by the use 
of & pulse sender and a circularly polarized receiving 
aerial or by the use of a special aerial to suppress the 
ground wave under conditions when the absorption 
of the downcoming wave is large enough to make 
second reflexions unimportant. 
downcoming wave is observed in this way, it is still 
found to fade at a speed which varies from time to 
time. Although. few detailed observations of this 
kind of fading have been reported, workers in the 
subject will probably: accept, the general statement 
that the speed of fading is roughly proportional to the 
fréquency of the wave, anid, inversely proportional to 
the distance of thé! tiansmitter. ab, Naa? 
It is also known that ‘the fading. of ‘aPaitigle i iono- 
spheric wave réceived at vertical “inciderice shows 


some dissimilarity at two points separated. ‘by about : 


one wave- length, and from this fact it may be deduced 
that the wave is returned by a process of irregular 
diffractive reflexion from an ionospheric region which 
is considerably inhomogeneous in the horizontal 
plane*??, It therefore appears more correct to think 
of the single wave returned from the ionosphere not 
as one sharply reflected from a smooth mirror, but 
as a cohe of rays returned to the receiver from a 
diffuse scattering region in the ionosphere, much as 
light from a street lamp on a bridge might be reflected 
from an irregularly rippled stream: to, an observer 
standing near by. The consequences of this supposition 
are being worked out by considering the diffractive 
reflexion from a completely rough surface, and it 


appears that useful information. may. be obtained. 


about the ‘degrees of roughness’ of the ionosphere in 
this way. It also appears that; the amplitudes of 
waves successively reflected between ground and 
ionosphere may not be in the. ratio expected for 
‘mirror-like’ reflexions, and this fact may have 


important bearings on the deduction of reflexion : 


coefficients by the usual methods. It is not, however, 
the main purpose of this article to develop more fully 
the ideas of the ionosphere as & diffractive reflector, 


but to suggest that ifthe roughness of the iónosphere ' 


is supposed to vary in a random manner, then the 
salient phenomena of the fading of a single wave can’ 
be explained. The possible causes of the roughness 
and variability will not be discussed. 

To represent: a varyi 
simple manner, we assume that there exist several 
scattering ‘centres’ distributed ' ‘approximately in a 
horizontal „plane and that: seach ‘scatters the same 
power from the incident wave. The term "scattering 


centre’ is here used in the sense common in the 
' i aie oa 
i E 
` J 
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EM us solia 
WEEN a wireless wave is. "Tobeived | ‘partly or 


When only one. 


rough ionosphere in a ' 


9 


theory of diffraction, and no attempt is made to 
define it more precisely. The ‘centres’ make up the 
irregularities which form the roughnesses. discussed* 
above, and although related to the scattering centres 
of Eckersley are not necessarily’ the same. It is 
assumed that the ‘centres’ are in continual random 


'| motion in such a way that the velocities v in the line 


of sigh t'are distributed according to a Gaussian law ; 


betwoeh s v and v + dv is given by : 
"HZ ,P(9) .dv = A exp(—v?*/2v,?)dv, 


where 9, is the root mean square velocity of a ‘centre’. 
We consider the case of a receiver placed close to a 
sender emitting pulses. of radio frequency f, as in the 
usual method of exploring the ionosphere at vertical 
incidence. The reflected wave suffers a Doppler shift 
of frequency . after scattering from each of the 
‘centres’, so that its frequency on ‘returning to the 
ground i iş givọn by 
© f =fo(k + fe). | (2) 
The phases of the contributions from different 
jcentres’ may be assumed to be randomly distributed, 


ince the ‘centres’ are at random distances. Powers, 
therefore, "add at the ground, and. the resultant 


9 


électromotive force consists of ‘components of different ' 


frequency, the power W(f).df in each frequency-range 
being obtained by combining equations (1) and (2) 
to give 


"W(f)df = B exp {-c(f _ Hojas) df. ; (3) 
For a reason which will be apparent shortly, we may 
algo o write: this —— as 


UD df= esci nn (3a). 


where aes Bovofe = wA A being the 
wave-length of the wave , 
spa y= D W( "E df — the total'power in the 


wave. 


(30) 


The fading of the wave is now seen to result from 
the beating between the component waves of different 
frequency represented in equations (3). But a series 
of x.M.F.s with random phases and with powers as 
given by (3) is precisely what would result of random 
noise were passed through a filter the band-pass charac- 
teristic of which for power was given by (3). 

Now Fürth and MacDonald‘ have made a detailed 

analysis of the noise emerging from a filter with & 
power-pass-characteristic given by equation’ (8a), 
which 1 is their equation (12). They have shown first 
that the amplitude R of the quasi-sinusoidal output 
E. M.F. is ‘distributed according to a Rayleigh law, sô 
that: the probability.p(R).dR of finding an amplitude 

j between. R and R + dR is independent of the filter 
and is given by 


p(B) = (Bj) exp (-R*fo9),. 
the mean dr È being given by | E 
= Vujj2. (5) 


They also show that the temporal rate of change of 
the amplitude depends on the characteristics of the 
e filter i in the following way. If the amplitude: of the 
output E.M.E/ is plotted against time, and'if the time 
axis is divided up into short elements +, and vr 
repregents the change of amplitude which occurs 
daring one of these, intervals, then the probability- 


(4) 


E 


the number P(o). dv of' centres with velocity 


a 


` 


` 


10 d 
4 


P(v,)dv, of observing a change between' e, and 
. (Vr + dw) im any one interval is Gaussian and is 
‘related to the pass-characteristic of the filter by their 
equation (19), which states that 


P(v,).dv, = e exp (— (v;/2no« v3. Av; (6) 


On our present theory it follows that the fading > 


E.M.F. received from the ionosphere will have these 


by expressions (4) and (6). My colleague, Mr. S;"K. 
Mitra, has analysed fading curves obtained 'by 
observing a single pulse at 4 Mc./s. reflected from 
Region F and received on, a circularly polarized 
aerial and has shown that the results agree well with 
these equations. This- agreement encourages us to 
believe that the explanation is correct, and to use it 
to deduce the m.M.s. random velocities of the scat- 
tering centres in the following way. 

A comparison of the experimental results with 
equation (6) yields the value of the quantity oV 20 20, 
and since equation (5) relates d to- the mean 
amplitude of the received E.M.F. we can determine 
c, and "hence find v, from (3b). A typical fading 
record, analysed in this way, has yielded the value 
5 m. [sec. for the R.M.S. velocity of the Scattering 
‘centres’. 

A little further calculation yields a useful expres- 
sion for the ‘speed of fading’. Fürth and MacDonald‘ 
define a quantity e given by 


` 


e = Lim (Jo.][«) = V 2ni.c = 2Hs = 4B f wo, 
T0 1 


—. i i 
where R is the average E.M.F. In our case.we may 


use the quantity ¢/R as a logical measure of the 


speed. of fading, an. 
words. as follows. : 

Let a fading curve in which the amplitude of the 
received z.M.r. is plotted as a function of time be 
divided up into short elements of time c, and let vr 
represent the change in amplitude during the time «, 
and R the mean amplitude; then- the quantity 
Jor|/tR tends to a limit as + tends to zero, and is 
here called the ‘speed, of fading’, 'S. It is related to 
the velocities of the scattering centres by the 
uu 


may then state the position in 


= ez = 4f Volo. == vo]. (7) 


It is at once apparent that the speed of fading is 
proportional to the frequency of the radio wave,’ in 
agreement with the facts mentioned at the start of 
this article. 

If we had to do with only two scattering centres, 
one of which remained stationary and the other 
moved in the line of sight with velocity Ves then we 
should record a complete cycle of fading in a time t 
such that 1/é = 2w/A. Equation (7) shows that the 
‘speed of fading’ (S) in the case of several centres- 
moving at random yields a quantity of the same 
order of magnitude. 

In some experiments being made in Cambridge, 
the phase variations in a single downconiing wave 
are being studied, and it is of interest to consider 
what: may be deduced from them. These phase 
variations are likely to be of importance in direction- 
finding and in radio navigational aids. If the down- 
coming wave is composed of| contributions from 
several moving scattering ‘centres’, the phase ọ will 
vary in a random manner, and a record of @ plotted 
against time ey be analysed by dividing it up into 


9 
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short equal intervals v, in which 9 changes by às 
and evaluating the quantity Dim [âp] Ael], which may 


be called the 'average rate of hende of phase’. We ' 
should expect this quantity to be simply related to 
the corresponding rate of change of phase (2r. 2vo[^) 
produced by reflexion from a single ‘centre’ moving 
with the velocity A ` in the line-of sight, and I am 


same characteristics, so that it should be up cee M avais ro dne D. Ko C: MacDonald Tore proof 


that, in fact, the, two quantities are equal. Dr. 
MacDonald has also shown how the probability of 
obtaining a value of Ag is related to Ag and has 
provided a theoretical expression with which measure- 


' ments can be compared. 


I have been able tő examine records of the phase- 
variations of a single downcoming wave from Region 
E made on 2 Me./s. by Mr. J. W. Findlay and on 
100 ke./s. by Mr. K. Weekes, both working in Cam- 
bridge. The method used by Mr. J. W. Findlay has 
previously been described and a sample record illus- 
trated®; the only records amenable to analysis are 
those of the simpler type illustrated in his Fig. 3. 
Mr. Weekes uses a method which has not yet been 
described. For both these frequencies I find that 
the probability distribution of the quantity Ap 
agrees fairly well with the expression of MacDonald. 
For the frequency of 2 Mos. ., the R.M.3. velocity 
deduced for the centres! is 0:5 m./sec. and for 
100 ke./s. it is 1-0 m./sec. These orders of magnitude 
are consistent with that deduced from Mr. Mitra’s 
analysis of the amplitude of fading on 4 Mc./s. 

I have also been able to examine some measure- 
ments of the phase’ and, amplitude of the downcoming 
wave observed &t nearly vertical incidence by Mr. 
R. N. Bracewell gn, 30 ke./s. and 16 ke./s. "These 
measurements have "been made by an extension of 
the technique described by Best, Ratcliffe and 
Wilkes? and Budden, Ratcliffe and Wilkes? On 
these frequencies the refined techniques. now in use 
frequently show the occurrence of a relatively rapid 
variation of phase and amplitude superimposed on a 
slower variation df. the results are first smoothed so . 
as to remove the iore rapid variation (phase changing 
at the rate of about 2 in 5 min. ), it is possible: to 
analyse both the phase and amplitude records in the 
manner previously explained, Although the smoothed 
fading i is then so slow. (phase at the rate of about 2r 
in 1} hr.) that the probability distribution cannot be 
checked in any detail, there is no obvious disagree- 
ment with the theory, and the mean values for the 


' speed of amplitude and phase fading both lead to the 


same value, approximately 1-0 m./sec. for v,. There 
appears to be'no counterpart, on the higher fre- 
quencies, to the more rapid fading observed on these 
very low frequencies. 

We have seen that observations at nearly vertical 
incidence on frequencies from 4 Mo./s. to 16 ko./s. 
yield results of the same order for v, provided we 
smooth out the more rapid fading on the very long 
waves. This agreement is indirect proof of the 


. Statement made at the start of this article that the 


rate of fading is proportional to the wave-frequency. 


.lt is next of interest to consider the phenomena 


associated with oblique transmission through the 
jonosphere. - 
By considering how a movement of a scattering 


, centre affects the length of path of waves scattered 


from it at oblique incidence, it can be shown that 
the speed of fading should be roughly inversely pro- 
portional to the distance of transmission, provided 
that this distance is greater than tbe height of the 


e 
“e 
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reflecting region. Mr. R. W. McNicol has kindly made 
an analysis for me of some fading curves of distant 
broadcasting stations, provided through the courtesy 
of the B.B.C., and has shown that they can be 
explained in terms of scattering centres moving with 
random velocities of the same order as those deduced 
from the experiments made with vertically incident 
waves. 
Up to this stage in the discussion we have assumed 
that the Doppler shift in the component waves occurs 
during backward scattering from moving ‘centres’ 
situated in the reflecting region. If, however, a wave, 
reflected from a given region (I), passes through an, 
irregular region (2) below, then it will suffer diffraction 
at region (2), and if the scattering elements in region 
(2) are in motion, the diffraction pattern at the 
ground will vary with time, and an observer at a 
fixed point will notice that the wave ‘fades’. The 
matter is complicated because the wave traverses the 
diffracting region twice, once on the upwards and. 
once on the downwards journey ; but the nature of 
this fading can be deduced, to a first approximation, : 
by considering the Doppler shift due to the forward 
. scattering from the scattering centres in region (2), 
and the results are then somewhat dependent on the 
assumptions which are made about the motions of 
these centres. The general trend of the calculations ! 
is the same as before, but the Doppler shifts are 
smaller for the same velocities. : 
Useful information! should be obtainable by making 
simultaneous observations on the, fading of single 
echoes from Regions "E and PF. “If the fading of 
echoes from both regions were du *to^the.movements | 
of reflecting clouds in the appropriate region, then 
we should expect the application of the analysis given 
\in detail in this article to apply to each echo separ- 
ately, and to give an R.M.s. velocity v, which would 
probably not be the same for both. If, however, the 
fading of both echoes were due to inhomogeneities in 


LH 


an absorbing region below both reflecting regions, ' 
then the fading of both echoes;sliould be explicable - 


URE [1 


` (e) The possibility that, if the ‘centres’ are eme 
bedded in a region where the refractive index is 
considerably less than unity, the Doppler effect will 
be less than that indicated, so that the value of v 
will be greater than that calculated here. 

In conclusion, it may perhaps be pointed out that 
there are obvious analogies between the reflexion of 
'& radio wave from randomly moving scattering 
‘centres’ and the radiation of monochromatic light 
fro a series of molecules moving with random heat 
motions. The broadening of the spectral line in the 
optical case is analogous to the spread of frequencies 
in the radio case, and if the light could be observed 
sufficiently rapidly it would be found to be fading, 
just as the radio x.M.*. fades. 

I am. indebted to my colleagues mentioned above, . 
who have kindly put their observations at my 
disposal. Their researches are supported by a grant 
from the Department of Scientific and Industrial 
Research. I am also indebted to Dr. MacDonald for 
help with the analysis of phase. 
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SOME COMPONENTS OF THE 
: LYTIC SYSTEM OF GRAM-POSITIVE 
MICRO-ORGANISMS -` 
By Pror. M. STACEY and Dr. M. WEBB 


Chemistry Department, University of Birmingham 


in terms of the same velocities. An. the absorbing | 


region, provided we used the type of analysis applic- 


able to transmission through a diffracting region. “If s 


the fading of the echo from Region Æ were due to 
backwards scattering from moving elements of that 
region, whereas the fading of the echo from Region P 
were due to the fact that it had passed through the 
irregular Region #, then we should have to use 
‘different types of calculation for the two echoes in 
: order to get concordant results for the R.M.s. velocity 
-v These possibilities are being tested. 

Although the theory outlined in this article is only 
meant to be a first approximation to the trutb, it is 
nevertheless thought to contain the essence of the 
explanation of the fading of a single echo. Obvious 
extensions of the theory include the consideration of : 

(a) A steady component of E.M.F. reflected from a 
constant and "uniform part of the ionosphere in 
addition to that returned from the scattering centres. 


This will give rise to effects similar to those obtained ' , 


when a steady XE.M.*. is added to the output of a 
Gaussian filter-passing noise, and the.analysis will 
follow that of Fürth and MacDonald for this case. 

(b) ‘Centres’ which do not all scatter equal powers, 
and ‘centres’ the scattering effect of which varies 
with time. 

(c) Velocities of the centres which are not distri- 
buted in & Gaussian manner. 

(d) Different velocities in the horizontal and 
vertical directions. ^ 


" 
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OLLOWING certain pioneer work and suggestions 

by our former colleague, Dr. H. Henry, it was 
‘apparent that much information regarding the 
structure of Gram-positive bacteria and their be- 
haviour when acted upon by antibiotics could be 
obtained from a study of bacterial autolysis. The 
few detailed studies of autolysis which have previously 
been made have been mainly confined to the pneumo- 
coccus group. Goebel and Avery! showed that the 
autolytie disintegration.of pneumococci was accom- 
panied by proteolysis resulting in an increase in both 
&mino-nitrogen and non-coagulable nitrogen, and by 
lipolysis liberating ether-soluble fatty acids. A non- 
specific cell-free autolytic enzyme system acted upon 
heat-killed pneumococci to give results comparable 
with those from spontaneous autolysis and also 
brought about the partial lysis of suspensions of 
heat-killed Streptococcus viridans. 
In confirmation, Dubos? further made the signi- 
ficant observation that before lysis of the cells 
occurred the cocci first became Gram-negative, and 
this change in the Gram staining reaction was not 
necessarily associated with complete lysis of cells. It 
was possible, moreover, to effect this change in the 
Gram-staining reaction of heat-killed, Gram-positive 
penumocoeci by the action both of pancreatic 
ribonucleinase? and a ribonuclease-like ‘tissue enzyme’ 
isolated from rabbit leucocytes’ (cf. Bartholomew 
and Umbreit*). : 
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. in our hands, these and other enzymes, for 
example, from the lower fungi, have been found to 
render Gram-negative a range of heat-killed Gram- 
positive micro-organisms. The change'in the Gram- 
staining reaction appears to be brought about only 
by enzymes of the ribonucleinase type, that is, those 
which hydrolyse ribonucleic acid to the four-mono- 
nucleotides’. We have found by way of contrast that 
preparations of intestinal: phosphatase and of a 
phosphatase from dog fices®, although able'"to 
hydrolyse. free yeast ribonucleic acid with the 
liberation of inorganic phosphate, had no action 
upon heat-killed Gram-positive cells. 

Extension of our investigations to bacterial auto- 
lysis has shown that it is possible to divide the 


cellular disintegration of most Gram-positives into ' 


two separate and distinct stages, namely, (a) the 
change from Gram-positive to Gram-negative, and 

` (b) the subsequent lysis of the Gram-negative cyto- 
skeletons. We have so far recognized four distinct 
enzyme systems involved in the cellular disintegra- 
tion. The extent to which the two stages occur in 
suspensions of autolysing Gram-positive cells depends 
sharply upon the pH and upon the oxidation- 
reduction potential of the system. For bacterial 
autolysis, there appears to be an optimum pH for 
' each species which varies from pH 6 for certain 
sarcine to pH 8 for clostridia and some staphylococci. 
Our colleague Dr. Henry made the striking observa- 
tion that, under reducing conditions, only the first 
stage of autolysis occurs, and this results in the 
formation of Gram-negative cytoskeletons which do 
not undergo further digestion at any pH. less than 7. 
By carrying out autolysis in the presence of suitable 
reducing agents, such as hydrogen sulphide or 
thioglycollia acid, it was found possible to obtain in 
solution and free from the enzymes concerned with 
completé cellular disintegration, the enzyme system 
responsible for the initial stage of autolysis. Detailed 
studies of the properties of ‘initial stage’ enzymes 
from both Cl. welchi? and Staph. citreus have shown 
that the two are closely similar. They have in common 
' the property of hydrolysing free yeast ribonucleic 
acid but not deoxyribonucleic acid, while they differ 
in several respects from the ribonucleinase of animal 
tissues‘. Thus they have pH optima at 7-8, are 
inactive at pH 4-0, are activated by reducing agents 
and inhibited under oxidizing conditions. Irreversible 
loss in activity occurs when the enzyme solutions are 
heated at 80° for 30 min., whereas at 60° any 
- inactivation is dependent upon the pH and the time 
of heating, the enzymes being most stable at pH. 8. 
Although the enzymes from Cl. welchii and Staph. 
citreus both have the property of hydrolysing free 
ribonucleic acid, they are species specific, and indeed 
to some extent strain specific, in their action on 
heat-killed Gram-positive cells. Thus, the enzyme 
from: Cl. welchii readily converted heat-killed Gram- 
positive Ol. welchit to Gram-negative cytoskeletons, 
but had no action on heat-killed Gram-positive Staph. 
citreus, Staph. aureus or Lactobacillus , helveticus. 
Similarly, the enzyme from Staph. citreus exhibited 
no action on the Gram complex of heat-killed Gram- 
positive Cl. welchii or even of Staph. aureus, but was 
active against a rough variant isolated from an aged 
culture of Staph. aureus. As the smooth-rough 
transformation is known to involve the loss of the 
ability to synthesize certain bacterial polysaccharides, 
the latter observation suggested that the specificity 
of these bacterial enzymes was in sóme way connegted 
with the specifieity of the polysaccharides of the one 
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Recent studies on the action of lysozyme? have 
Shown that ribonucleic acid and the specific .poly- 
saccharides of Gram-positives are presumably in 
combination at the cell surface. When heat-killed 
Gram-positive cells are incubated with lysozyme, 
certain carbohydrate linkages are disrupted, the 
Gram staining reaction becomes negative and un- 
degraded ribonucleic acid and polysaccharides are 
released into solution. 

"Further, specific polysaccharides of staphylococci 
and of Cl. welchii, isolated by procedures which did 
not destroy cellular structure, also were found to be 
hydrolysed to & small but definite extent by the 
action of lysozyme. 

Since these same polysaccharides were not: acted 
upon by the initial stage bacterial nucleinases, the 
latter appeared to be essentially free from lysozyme. 
However, it was shown that, during the action of 
thése enzymes in the autoconversion of Gram- 
positives to the Gram-negative cytoskeletons, a small 
percentage of reducing groups was released and 
specific polysaccharides were liberated in an appar- 
ently undegraded state into solution (cf. a similar 
observation by Dubos!* during pneumococcus auto- 
lysis). We conclude that the initial stage in the 
autolysis of Gram-positives involves an enzyme, 
highly specific in its action, which breaks the relatively 


labile linkage joining the specific polysaccharide and : 


the ribonucleic acid. Such enzymic activity is 
probably possessed by most preparations of animal 
ribonucleinases, and renders the Gram ribonucleo- 
proteins" of the cells susceptible to the subsequent 
action of ribonucléinase. The latter breaks down the 
ribonucleic acid domponent to the mononucleotide 
stage, but does not disrupt the Gram-negative 
cytoskeleton. 

All procedures which were found to inhibit the 
change in the staining reaction of Gram-positives to 
Gram-negatives also inhibited the ribonucleinase 
activity of the enzyme solution, and the variation in 
the activity of different enzyme preparations against 
killed cells was aceómpanied by a parallel variation. 
in ribonucleinase activity. However, the fact that 
ribonucleic acid removed from one Gram-positive 
organism by extraction with sodium cholate may be 
replated on to the' reduced Gram-negative cyto- 
skeletons of & second éxtracted Gram-positive cell" 
would suggest that ‘the bacterial ribonucleic acids 
themselves do not show any fundamental structural 
differences. This may account for the less specific 
nature of ribonucleinases, and suggests that the 
marked degree of specificity shown by the bacterial 
enzymes responsible for the conversion of Gram- 
positives to Gram-negatives is due to a ‘poly- 
saccharide-releasing’ enzyme. 

When the autolysis is rapid and less carefully 
controlled’, the linkage between the nucleic acid and 
protein of the cytoskeleton may not be broken, and 


` & certain proportion of the Gram-positive ribonucleo- 


protein is released into solution?®, so that the linkage 
between the nucleic acid and the protein, probably 
involving —S—-S— linkage", is essentially firmer 
under certain conditions. ' 

When & suspension of suitably prepared Gram- 
negative cytoskeletons is adjusted to pH. 8, complete 
lysis rapidly follows. We have succeeded in isolating 
glosely similar lytic enzymes from the cytoskeletons 
of Staph. albus and Staph. citreus. From both, pre- 
parations of two proteolytic enzymes were isolated, 
one of which hydrolyses casein but not peptone, and 
& second which hydrolyses peptone but not casein, 


v 


1948 . 


It was shown that the initial disintegration of the 
cytoskeletons is due to the action of the casein- 
hydrolysing enzyme. The protein fragments which 
result from this cellular disintegration appear to be 
further hydrolysed by the action of the: peptone- 
hydrolysing enzyme. £ 

In contrast to the enzymes ‘responsible, for the first 
stage (a) of bacterial autolysis, these proteolytic . 

. enzymes are not specific in their action and readily: 
dissolved the Gram-negative cytoskeletons of all’, 
Gram-positives examined and also heat-killed true, 
Gram-negative bacteria. They had no action on 
heat-killed Gram-positive cells, and it was concluded 
that these proteolytic enzymes do not play any part, 
in autolysis until the cells have become Gram-' 
negative. 

In extension of these studies!®, we have shown that , 
some Actinomyces cultures under certain conditions | 
possess. a system composed of a lipoidal bactericidal 
substance, a ribonucleinase and proteolytic enzymes. 
We have obtained evidence that such a system is also 
present in a culture filtrate of Pseudomonas pyocyana , 
and in certain moulds which are antagonistic to . 
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bacterial growth. It would appear, therefore, that - 
: Zealand are other countries that appear to have been 


such & system may be of fundamental importance in 


the general phenomenon of bacteriolysis and may. ' 


also have some bearing on the nature of phagocytosis. 
In the latter case, it will be recalled that leucocytes 
are known to contain an enzyme which hydrolyses 
ribonucleic acid’ as well as proteolytic and other 
enzymes, “tae 

The precise role of lipasest* and deoxyribo- 
nucleinases'*, said to be present ‘also in Gram- 
positives, is under investigation." 

We are grateful to Dr. H. Henry and Dr. A. S. Jones 
for considerable help and to the Medical Research ' 
Council for a grant. 
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SOIL CONSERVATION 


HE Food and Agriculture Organisation of the 

United Nations Organisation has recently pub- 
lished a beautifully produced booklet entitled “Soil 
Conservation—an International Study” (Washington, 
D.C.). It comprises 190 pages, of which about half 
are occupied by pictures. Thus the problems of 
world soil conservation are covered in about a hundred 
pages of text. The idea behind the publication appears 
to be to appeal to’ politicians, administrators and 
publicists without whose co-operation the ‘urgent 
need for soil conservation may be overlooked until: 
too late. These will get the impression that soil, 
conservation is an American invention. It is not an 
entirely false impression, but there are countries— 
for example, Japan and Java, and, for that matter, 
Great Britain and others—in which soil conservation 
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is so highly perfected that the ‘problem’ of soil 
conservation scarcely exists, and the achievements 
of these countries in adapting their methods of land 
utilization to the environment have consequently 
been overlooked. The authors of the booklet admit 
that “much attention has been given to China and 
the United States of America"; but it would be 
more accurate to say that the United States gets 
76, per cent of the space, China 10 per cent, and the 
rest tof the world 15 per cent. It is worth quoting 
all that this leading international agricultural 
authority has to say on physical losses from the 
mismanagement of farm lands in the world outside 
the United States, China and Latin America. Under 
the heading “Other Countries", it is stated: “AlN 
over the world, wherever man has cultivated sloping 
land, there has been soil erosion in some degree. In 
the Mediterranean region of Europe, in Asia, in 
North Africa, in tropical Africa and South Africa, 
and in India its results have been described, but little 
measurement has been made of its extent or severity." 
‘One of the results in India that “have been described" 
is far more human misery than soil erosion has eaused 
in the whole of the United States. Australia and New 


overlooked. 
There is some justification for this one-sided 
! approach. Modern methods of soil conservation 
' used all over the world and the principles of planning 
, land utilization to suit the land have nearly all been 
: developed in the United States, which are in advance 
' of most other countries not only in the application 
of mechanical measures and in the adaptation of 
_ land. utilization to soil conservation, but also in 
: appreciation of the social and economie consequences - 
of the adoption of soil conservation. But.the achieve- 
,ments of soil conservation in the United, -States 
' tend to blind people there to the lesser, but certainly 
.not negligible, achievements of countries which 
,have not the money, the men or the means to 
accomplish what the United States have done. The 
‘book leaves the impression that the authors have 
‘used the material immediately available in Washing- 
‘ton, but have not troubled to look further afield. 
Something better is expected of an international 
study with the imprint of the Food and Agriculture 
Organisation. 

The fact that about the only reference to soil 
conservation in the British Empire is the statement 
that British settlers have given much attention to 
pasture development suggests that there were not. 
many representatives of Empire agriculture available 
in Washington while the book was being prepared. 
The countries of the British Empire have less to show 
in the conservation ‘shop window’ than the United 
States, but they have a lot in the ‘shop’ itself. The 
forest and agricultural departments of India did, a 
magnificent piece of work in face of tremendous 
difficulties in checking the devastating erosion in the 
foothills of the Himalayas and elsewhere, much 
but not all of which was of recent origin. India has 
& problem of peculiar difficulty—over-population. . 
This has led to a growing recognition of the fact that 
the welfare of the land is & communal rather than an 
individual responsibility, and to communal schemes 
of integrated soil conservation. The successful 
adaptation of the .taungya system, to which the 
Food and Agriculture Organisation book only refers 
in passing, to purposes of soil conservation had 
alrepdy reached a high degree of development 
some decades ago. . The Indian Forest Service has a 
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reputation second to none for applying soil-conserva- 
tion measures. 

Australia, New Zealand and South Africa have 
learnt much in recent years from the United States, 
and with varying success have adapted American 
principles of soil conservation to their particular 
circumstances. The mechanics of soil conservation— 
that is, the prevention of water and soil from running 
downhill—are essentially the same everywhere ; ; 
but environmental and social conditions in different 
regions require that soil-conservation measures 
should be integrated in different patterns. "The.art 
and science of soil conservation consist in building 
up a pattern of land use that will fit the physical, 
economic and social environment. Allthree Dominions 
have adopted the idea of the American soil-conserva- 
tion district as the social unit for soil-conservation 
planning, but in different forms. It is still too early to 
say with how much success their plans will ultimately 
be crowned, but these embryonic experiments in 
applied human ecology deserve most careful attention. 

In the British Colonial territories, too, the problems 
of soil conservation peculiar to tropical conditions 
are being tackled with increasing vigour and imagina- 
tion. Whereas until recently most territories relied 
mainly on mechanical methods of erosion control, 
there is to-day a-general awareness that these are 
only a means to an end, and that soil conservation 
must be integrated into systems of husbandry that 
wil enhance the fertility of the soil. A few years 
ago the goal of many Colonial agricultural policies 
was at best to maintain soil fertility. Now it is to 
increase fertility ; and with increased fertility should 
come increased stability, both of the soil and of 
society. This latter goal is still far from attainment ; 
but those “who control British Colonial policy seem 
to be. ‘gradually awakening to the importance of 
fundamental scientific studies for the conservation 
of the tropical environment. 'The work of W. S. 
Martin, who showed that grass fallows could have a 
dramatic effect on the restoration of soil fertility, the 
improvement of soil structure and resistance to 
erosion, promises to revolutionize the basis of arable 
agriculture in Hast Africa. Attention is also being 

` paid to methods for improving pastures and control- 
ling grazing, and to the proper role of fire in tropical 
agriculture. Many of these problems require expert 
knowledge of the structure of native societies for 
their solution. " 

To be effective, conservation measures in the 
tropics, as elsewhere, have to be applied on a regional 
scale, which involves co-operative or communal 
action, and may involve drastic modifications in 
land utilization. One of the great difficulties in the 
Colonies has been to secure co-ordinated action 
throughout a region. Responsibility for the welfare 
of the land is divided among many authorities whose 
interests do not always coincide. There is, indeed, 
need for conservation education and propaganda 
not only among native and European farmers, but 
also at high administrative levels. Native peoples, in 
Africa at any rate, often have a tradition of communal 
land. ownership that should facilitate the enforcement 
of legislation designed to secure effective co-operative 
action in the control of soil erosion. 

Several British Colonies and Protectorates have 
alréady enacted legislation to enforce soil-conserva- 
tion measures or to regulate land use and conditions 
of land tenure for the purpose of conserving the soil. 
The trend of recent legislation has been towards, the 
setting-up of regional &uthorities on the pattern of 
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the American soil-conservation districts. Indeed, the 
invention of the soil-conservation district is probably 
America’s greatest contribution to the promotion of 
soil conservation throughout the world. The authors 
of the Food and Agriculture Organisation booklet, 
with unnecessary modesty, make little reference to 
it; though they do state the astonishing fact that 
within the last ten years more than 1,000,000,000 
acres—more than half the total land area of the 
United States—have been brought under the control 
of soil-conservation districts. G. V. Jacks 


“THE COLONIAL MICROBIO- 
INSTITUTE, 
PORT OF SPAIN, TRINIDAD, B.W.1. 


N 1945 Sir Robert Robinson and Prof. J. L. 
Simonsen, acting on behalf of the Colonial Products 
Research Council, paid a visit to the West Indies to 
acquaint themselves with the tasks in which scientific 
research could assist these and other tropical terri- 
tories of the Commonwealth. From the observations 
they made in the Colonies which they visited, they 
concluded that almost every branch of science could 
be called upon to take a share in raising the prosperity 
of these lands; but that a special claim could be 
made for microbiology, of which only the most 
urgent medical aspects had been receiving attention 
in the past. ` 

The Colonial Office accepted their conclusions and 
made funds available for the foundation of a Colonial 
Microbiological Research Centre to be situated within 
the tropics. 

Port of Spain, Trinidad, was decided on as a suit- 
able location. It was approved that the centre 
should devote its energies to fundamental research 
in microbiology; to the application of the results 
of its investigations’; and to assisting agricultural 
and other industries in: improving their products. 
Further, it was approved that the new lustitute 
should form a centre for postgraduate training in 
microbiology. Afterwards, it was decided that a 
branch of the new centre should devote itself to the 
maintenance of a collection of micro-organisms which 
could be made freely available to interested institutes 
and to research workers in tropical and temperate 
climates. 

To meet the needs of the new centre a building was 
designed, which, in addition to aslibrary, comprises 

six laboratories, three for microbiological and one for 
biochemical research. One laboratory is reserved for 
the type culture collection, and one for the prepara- 
tion of culture media. 

A special room is provided for the cleaning-and 
sterilization of glassware. Adjoining, and communic- ` 
ating with, the biochemical laboratory is a balance 
room; another room is provided for photornicro- 
graphic work, in which an electron microscope’ may 
eventually be set up, should this prove desirable. 
For the cultivation of micro- -organisms requiring 
temperature of 18? C. and below for maximum growth, 
a special room has been provided, which is maintained 
constantly at this temperature. In addition, the 
"building houses three offices, & cafeteria, a first-aid 
room and @ store-room. 

The whole building i is air-conditioned and will be 
maintained at a temperature of 25-5? C. (78° F.) and 
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a relative humidity of 60 per cent. The air-condition- 
ing plant is housed in a penthouse on the roof of the’ 
one-storied laboratory building. 

Since some of the investigations which the new 
centre is expected to undertake may eventually be 
adopted by industry, it was felt to be important to 
incorporate a pilot plant in the design of the institute.’ 
The pilot plant, when completed, will house, in 
addition to a complete fermentation plant of 400 
gallons capacity with a separate distillation unit, a 
boiler house, a gas plant, an air compressor unit and' 
a machine shop. From the pilot plant, gas, steam and ' 
compressed air will be supplied to the various lab-' 
oratories, through underground pipe systems. All 
equipment for the pilot and air-conditioning plants | 
are of British design and manufacture. 

In view of the acute housing shortage "throughout | 
the West Indies and in Port of Spain in particular, ' 
it was agreed that housing facilities should'be provided 


No. 4105 July 3, 


for the scientific staff within the grounds of the ' 


Institute. To this end a block of four flats has been 
erected within the six acres of grounds belonging to 
the Institute. A bungalow for the engineer has also : 
been erected there. 

The construction of the various buildings was 
commenced early in 1947 and has by now progressed 
so far that the Institute is to be opened officially 
on July 5, when Lord Hankey, chairman of the 
Colonial Products Research Council, has consented 
to perform the ceremony in person. 

Invitations to attend the ceremony have been sent 
to Governments of the various Colonies, to Govern- 
ments with Colonial possessions in the tropics and 
to the Governments of the neighbouring Central and 
South American States. 

It is hoped to make the opening an occasion for 
informal discussions, among the delegates, of micro- 
biological problems, particularly such problems as 
are met with under tropical conditions. 


OBITUARIES 


Prof. W. T. David 


THE sudden death on May 22 of Prof. W. T. David 
has removed from the University of Leeds a man of 
real distinetion with & vivid personality. For twenty- 
six years he was professor of engineering and ad- 
ministrative head of the Engineering Departments. 

David was born in Laugharne in 1886 and was 
educated at St. David’s County School. After a 
brilliant career at University College, Cardiff, he went 
to Trinity College, Cambridge, where he specialized 
in a study of infra-red radiation from flame gases 
and related combustion phenomena under the in- 
spiration of the late Prof. B. Hopkinson. This field 
of research ultimately became his abiding interest. 
In 1912 he was appointed H.M. Inspector of Schools 
‘on the technological side; during the First World 
War he became inspector of gun ammunition with 
headquarters at Woolwich Arsenal and later director 
of dilution of labour at the Ministry of Munitions. 
In 1920 he was appointed to the chair of engineering 
at University College, Cardiff, and in 1922 he 
succeeded the late Prof. John Goodman in the chair 
of engineering at Leeds. 

David was no narrow scholar, and was a strong ad-, 
vocate of education in the true university sense. He 
was a man of high integrity and sound judgment, and 
his brilliance, kindness: and wisdom endeared him 
both to colleagues and students. He freely gave to all 
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students and encouraged them to high endeavour by 
his inspiring teaching and the impact of his person- 
ality. In his lectures he would stress the importance 
of grasping the fundamental principles of engineering- 
science, revealing the basic concepts in brilliant 
flashes, and would carefully lead the student in some 
branch of the subject on to the very frontiers of 
knowledge. David frequently likened this method of 
lecturing to students to taking them to the top of 
Mount Pisgah to. view ‘the promised land’, so that 
with few words he would excite and fire the imagina- 
tion of the students and make a lasting impression 
upon their minds. 

In the field; of research David directed his 
efforts mainly towards the problems of combustion 
, phenomena and the related problems of internal 
combustion engines. At Cambridge he took special 
interest in heat loss from gaseous explosions, and 
he beeame intrigued with the problem of 'missing- 
pressure’ in internal-combustion engines. This re- 
sulted in a comprehensive study of explosions of 

‘inflammable gaseous mixtures at a time when the 
lack of reliable thermal data handicapped his in- 
vestigations. His intuition, however, led him to 
believe that flame gases were not really normal hot 
gases but possessed energy in excess of that of normal 
gases. The development of quantum mechanics and 

; afterwards the provision of thermal data have made 
,it possible to confirm his early ideas concerning flame, 
' gases. No one was more devoted to his subject or to 
„his students. ; 

Outside the University of Leeds, David was known 
in engineering circles in Yorkshire and elsewhere; 
was a member of the Institutions of Civil and of 

‘Mechanical Engineers, and was chairman: of the 
‘Yorkshire Association of the Institutión. of Civil 
Engineers for the session 1928-29. 

David was & man whose views were highly vüluid 
in any assembly and his contributions to discussion, 
often brief and pungent, were commonly wise. He 
possessed an independent mind and: a forceful char- 
acter, “it’s dogged that does it" being his motto. 
He will be sorely missed for his clear judgment, store 
of good humour and warm sympathy, especially: at 
a time like the present, when the transition to peace 
and the expansion of the University of Leeds are 
raising so many problems. R. H. Evans 


Dr. A. E. Jones 

' Dr. AxrHu& Emmys Jones, lecturer in mathe- 
matics at the Imperial College of Science and 
‘Technology, London, was killed in a lift accident on 
May 7 at the age of twenty-seven. A scholar of St. 
John's College, Cambridge, he secured a first class in* 
Part IL of the Mathematical Tripos in 1939, and 
honours in Part III in the following year. During 
the War he worked in the Ballistics Section of the 
Armaments Research Department, and was associated 
with J. R. Womersley in his pioneer work on the 
application of statistical methods to the control of 
variability in gun-cordite. In 1945-46 he worked at 
Rothamsted Experimental Station on the design of 
grazing experiments, and thereafter entered the 
Statistics Section of the Mathematical Department 
at! Imperial College. 

A thesis on continuous stochastic processes and 
autocorrelation theory brought him his doctorate in 
1946. He had also published, in Biometrika, vol. 33, 
Part, IV, & paper on the routine estimation of dis- 
persion from large samples. At the time of his death 


` 
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he was working on the effects of autocorrelation on — 
experimental design and estimation. A paper on 
this subject, by him, will be published shortly by 
the Royal Statistical Society. 

What advances in mathematical statistics Dr. 


i Jones would have made, had he lived, cannot be 


known. What is certain is that they would have 
been considerable. He leaves a wife and daughter. 


E NEWS an 


Science and Technology: : 
Sir Richard Southwell, F.R.S. 


Ix. September! 1948, Sir Richard Southwell 


relinquishes the rectorship of the Imperial College 


Imperial . College of 


_of Science and, Technology, Lóndon, after a period of 


tenure of six years. This step he has decided to take 
in order to be free to carry through various research 
projects concerned with the methods of relaxation, 
that have become so closely associated with his name. 
Six years is but a short time in which to leave an 
imprint on the policy and development of an institu- 
tion of the magnitude and scope of the Imperial 
College; but there is no doubt that his influence has 
left its distinctive mark. During this period detailed 
plans have been produced for the reconstruction of 
the three constituent colleges on a formidable scale ; 
and if, for reasons of national exigency, these plans 
will not mature during this quinquennium, they are 
at least ready to be transformed into reality as soon 
as the opportunity arises. Not unconnected with this 
has been. the celebration of the centenary of the first; 
beginnings of the College, and the opportunity it 
presented of establishing a fund that will make 
possible many ventures of a social and educational 
nature that would have been otherwise cramped or - 
completely frustrated. Moreover, a commencement 
has been made with the extension of hostel accom- 
modation for students by the foundation of Selkirk 
Hall. In this period also the representation of the 
staff on the governing body has been enlarged, so 
that members of the teaching staff, are involved to a 
much greater extent than heretofore in the determ- 
ination of College policy: In this connexion:also Sir 
Richard Southwell has been responsible for the ex- 
tension of deanships to the three constituent colleges, 
a move that has made for mich closer co-ordination 
and collaboration than hitherto. On the side: of 
educational policy, he has been mainly responsible 
for the distinct shift in the incidence of College 
studies, whereby further developments in advanced 


, study and research are coming into prominence while 


some of the more elementary preparatory work is 
fading out. Finally, he has unquestionably built up 
a tradition of social life that is not usual or easy to 
develop in a college situated in the metropolis. Sir 
Richard Southwell can now withdraw from the hurly- 
burly of the administration of the College with the 
sure knowledge that during his six years he has 
helped to determine much of its future character., 


Chemistry at Birmingham > 
Sir Norman Haworth,. F.R.S. 


Sm Norman Haworre, who has held the Mason , 
chair of chemistry and the directorship of the 
Chemistry Department in the University of Birming- 
ham since 1925, is to retire from office at the end of 


the present session. He studied at the Victoria 
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We regret to announce the following deaths: 


Jacques Cochon de Lapparent, Correspondant of 
the Section of Mineralogy of the Paris Academy of 
Sciences, on May 18, aged sixty-five. 


Mr. C. A. Malcolm, C.LE, düring 1928-34 chief 
conservator of forests, Central Provinces, India, on 
June 8, aged sixty-eight. » ` 
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University of Manchester and, after periods spent 
in.Germany and at the Imperial College of Science 
and Technology, London, he proceeded to St. 
Andrews as lecturer in organic chemistry. From 
there he';went to Armstrong College, Newcastle 
(University of Durham), as professor of organic 
chemistry (1920), and five years later he was elected 
to the Mason chair at Birmingham in succession to 
Sir Gilbert Morgan. Under Haworth’s leadership 
the research school at Birmingham rapidly became 
the chief centre for structural investigation in the 
carbohydrate group, and the importance of his con- 
tributions in this field was recognized by the award of 
the Nobel Prize for Chemistry (1937). In addition 
to the direction of & large research school which has 
attracted workers from all over the world, Sir Norman 
Haworth has contributed greatly to developments in 
teaching methods and to the organisation of his 
department. He has held office as dean of the Faculty 
of Science and as vice-principal of the University of 
Birmingham and has served on many Government 
boards and committees. He is a Longstaff medallist 
of the Chemical Society, of which he was president 
during the years 1944-46. He is now a vice-president 
of the Royal Society, from which he has received 
both the Davy Medal and a Royal Medal. 

In the earlier part of Sir Norman’s period of office, 
the work of the Birmingham school was directed 
mainly to the determination of the structures of the 
simpler sugars and their derivatives. For example, 
the difficult problem of the ring structures in sucrose 
was solved, and an elegant method, involving oxida- 
tion to'the aldonie acid, followed by methylation, 
was developed for determining the structure of 
reducing disaccharides. Studies were made also of 
acetone derivatives, sugar carbonates, anhydro 
sugars, partially methylated sugars and other im- 
portant reference compounds; and, on the broad 
and firmly established basis thus laid down, the in- 
vestigations were extended to the naturally occurring 
polysaccharides. There followed the elucidation of 
the general type of structure present in the macro- 
molecules of cellulose, starch, glycogen, inulin, xylan,’ 
mannan and certain levans, ånd the introduction of 
methods for the assay of términal groups enabled 
still further insight to be gained into the detailed 
molecular architecture of the polysaccharides. Along 
with these developments should be noted the determ- 
ination of the structure of vitamin C and its synthesis, 
and the elucidation of the structures of glucosamine 
and chondrosamine. More recently the attention of 
workers in the Birmingham school has been directed 
towards biochemical problems, and important dis- 
coveries have been made concerning the enzymic 
degradation of the components of starch and their 
synthesis from glucose l-phosphate. Investigations 
are in progress also into the structure of the highly 
important bacterial polysaccharides. 
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j Prof. H. W. Melville, F.R.S. 


Pror. H. W. MELVILLE, who will succeed Sir 
Norman Haworth at Birmingham, has made many 
valuable contributions to our knowledge in the field 
of reaction kinetics. His early work consisted in the 


examination of the various explosion limits in such’ 
mixtures as phosphine and oxygen. The implications, 


of the free radical in such reactions led him to explore 


the mechanism of a number of photochemical: 


reactions in which radicals are found, and here he 
first introduced the device of the rotating sector 


which has permitted us to obtain life-times of’ 


transient species with remarkable accuracy. 
Some fifteen years ago when deuterium and its 


compounds became readily available, Melville exam- ; 
ined a number of gas reactions in which hydrogen : 


could be replaced by deuterium in order that the 
relative importance of mass and zero-point energy 
could be evaluated, thus throwing light on the 
detailed mechanism. With this background Melville 
felt that he was in a position to take up the sug- 
gestion that the study of the more complex processes 
of polymerization and macromolecular condensation 
might, if carried out in the gaseous phase, yield 
valuable information on the nature of the chain 
reactions involved. He threw himself into this work, 
both in the Department of Colloid Science at Cam- 
bridge and later at the University of Aberdeen, with 
his characteristic energy, and the continuous stream 
of papers in this field coming from these laboratories 
bears witness to his versatility and~ ingenuity in 
unravelling the complexities of these reactions. The 
School of Physical Chemistry which he created at 
Aberdeen combined in a characteristic manner the 
experimental with the theoretical. Birmingham is to 
be congratulated in its choice. 


Genetics at Birmingham : Dr. K. Mather 
Dr. KENNETH MATHER, who has been appointed 
to the chair of genetics now established in the 
University of Birmingham, is known for his, in some 
respects, revolutionary outlook on this subject. Dr. 
Mather derives this outlook from a fusion of several 
of the main streams of thought in biology. He went 
from Manchester in 1931 to work at the John Innes 
Horticultural Institution, where he obtained a 
thorough grasp of the chromosome theory of heredity 
as it was being developed there at the time. In 1933 
he went for a year to Sweden, where he gained a 
great deal from studying the methods of plant 
breeding used at Svalév and by that notable sugar 
` beet breeder, Dr. J. M. Rasmusson. In 1934 he took 
a post with Prof. R. A. Fisher, under whom he 
became familiar both with the breeding of mice and 
the still rapidly developing technique of statistical 
genetics, to which he began to make serious contri- 
butions. In 1937 he spent a year with Morgan and 
East in the United States. Finally, in 1938 he 
returned to take up the post of head of the Genetics 
Department at the John Innes Institution. There he 
has remained for ten years carrying out (with a 
success that has now been recognized) the very 
definite purpose and programme that he had in 
mind when he went there—that of combining 
biometry, and genetics into a single efficient tool for 
the study of evolution, the practice of plant and 
animal improvement and the understanding of 
biology as a whole. During these years, however, 
Dr. Mather, like other workers in this field, has been 
painfully conscious of the widening gap between the 


advances of genetic research and the status of genetic 
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teaching in.the universities. In his new post he will 
have an opportunity of narrowing this gap and of 
rendering & great service to the University of Bir- 
mingham. . 


British Jute Trade Research Association 


Tse British Jute Trade Research Association has 
&equired premises on the Dundee Industrial Estate 
to replace the temporary accommodation at present 
occupied in Bellfield Street, Dundee, following 
negotiations with the Scottish Industrial Estates, 
Ltd., and various Government committees. The 
new buildings will be utilized for future research 
and development in connexion with the activities of 
the Association, and it is'hoped to be in occupation 
early in-1949. When completed, the Laboratory 
' Section will cover an area of approximately 6,500 sq. 

ft., and will contain: physical and chemical labora- 
, tories, photographic and physical dark rooms, a room 
: where constant temperature and humidity can be 

maintained, machine rooms, library and administra- 
" tion. A separate Engineering Development Section 
will in the first instance cover an area of some 

2,000 sq. ft., and the personnel in this Section will 

work in very close collaboration with the Laboratory 
; scientific staff. The remaining space of 14,000 sq. ft. 
will be devoted to the Processing Section, in which 

' will beinstalled & complete range of all jute processing, 
weaving and finishing machinery. The building will 
be the first industrial research laboratory of its kind 

to be set up in Scotland for co-operative research, . 

‘and is supported by ‘practically the whole of the 

‘Jute interests.- The importance of scientific research 
to the industry is being realized more and more, and 
ithe support for the project illustrates the desire of 
the industrialist to utilize every possible means to 

increase efficiency and quality of product. + 


Science and Technology in China 


, Tse Natural Science Society of China has recently 
inaugurated a new bulletin, Science and Technology 
in China, of which two numbers of the first volume 
have already appeared. It is very well printed and 
produced and contains many interesting articles. In 
the April issue, Dr. Mao I-Sheng writes on the present 
position and outlook of/research in the engineering 
sciences in China; Dr. Li Ching-Yuan on current 
mineral exploration in China; and Dr. Jen Mei-O on 
the progress of land utilization surveys in the south- 
west part of the country. The work of the Scientific 
Office of the British Council in China is reviewed at 
some length, and the rest of the bulletin consists of 
research reports similar to the correspondence 
columns of Nature, together with abstracts of papers 
read at the February 1948 meeting of the Chinese 
Chemical Society at Nanking. While China has had 
for many years its chief scientific journal analogous 
to Nature, namely, Ko-Hsueh, this has always been 
and will continue to be published in the Chinese 
language. There has therefore been room for a 
periodical, perhaps of a smaller character but.in the 
English language, and the new venture deserves 
every success. The chief editor is Dr. Wu Hsueh- 
Chou (director of the' Chemical Institute of Academia 
Sinica), and inquiries and subscriptions should be 
addressed to him at that Institute, 320 Yoyang 
« Road, Shanghai. Foreign subscribers may also com- 
municate with Mr. S. H. Doo, 7137 Pennsylvania 
Avenue, Pittsburgh’ 8,. Pa., U.S.A. The annual 
subsgription is 2.00 American dollars per annum, or 
its equivalent. i . 
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Cambridge University Educational Film Council 


THE Cambridge University Educational Film 
Council was formed in February 1947 “to promote 
the use of films in higher education and ‘for the 
purpose of academic research”. The ultimate aim of 
the Council is the establishment by the University of 
Cambridge of a Film Centre with adequate facilities 
for the production, projection and storage of educa- 
tional films ; meanwhile, it is collecting information 
about educational films and film strips already in 
existence, giving technical advice to university 
departments wanting to make or project films, 
encouraging professional film units to consult with 
university teachers on the films required and their 
economic distribution, and arranging for the exchange 

. of films with academic bodies of all kinds in Great 
Britain and other countries. Membership is open to 
members of the University, &nd all Faculties and 

- Departments at Cambridge are automatically mem- 
bers of the Council. The General Board of Faculties 
and the Cambridge University Press appoint repre- , 
sentatives to its executive committee. A memo- 
randum on the provision of cinematograph facilities at 
Cambridge has been subrhitted by the Council to the 
General Board.’ The Council has already produced 
for distribution within the "University a list of 
sources from which films suitable for use.in university 
education can be procured, and obtained particulars 
of films made in Cambridge; it has also set up a 
library of film catalogues from Great Britain and 
abroad, and collected information regarding the use 
of films in a number of university departments out- 
side Cambridgé. At the suggestion of the Council, & . 
conference on the use of films in universities was 
convened by’ the British Film Institute and the 
Scientific Film Association in November 1947, and a 
Universities Film Council for the British Isles has 
been established. { 


Televizing the Museum 


Tue Cleveland Museum of Natural History has 
again shown commendable enterprise in extending 
its educational influence to a much larger public than 
habitual museum visitors (The Explorer: Bulletin of 
the Cleveland Museum of Natural History, 94; 
1948). Through the courtesy of the American 
broadcasting station, W.E.W.S., it is now presenting 
a monthly television programme called “Your 
Museum of Natural History". ‘Two general pro- 
grammes have already been televized, one dealing 
with the timely subject of the Navaho Indians and 
the other with the recent gift to the Museum of the 
works of John J. Audubon, including the famous 
early nineteenth-century English prints of Havell. 
There is also a regular weekly television programme 
built round the Museum’s, explorers clubs ' for 
children; subjects so far presented include -the 
Apache Indians, fur-bearing mammals, care of pets, 
bird migration and signs of spring. 


Maps of Svalbard 


NonaES SVALBARD og Ishavs-undersókelser, now 
known as Norsk Polarinstitutt, has begun the issue of 
a detailed map of Svalbard in folded sheets, each 
covering about 1,300 kilometres. The scale is 1 to 


100,000. The map is based on a network of trigono- , 


‘metrical points and constructed from aero-photo- 
grams taken by oblique photography. It is in black 
for moraines, glacier limits, and "lettering, blue for 
seas, streams, lakes and glacier contours, brown for 
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form lines and contours, and green for glacier slopes. 
Tn addition to the old place names in their accepted 
Norwegian forms, a number of new names have been 
added. The first sheet (price 3 kroner) covers the 
little-known Sörkapp area as far north as Hornsund 
and is numbered C.13. 


Canadian National Research Council Scholarships 


SononarsHirs have been granted by the National 
Research Council of Canada to 169 graduates for 
postgraduate studies during the academic year 1948— 
49. There are twenty-five fellowships at 900 dollars, 
sixty-three studentships at 750 dollars, seventy-five 
bursaries at 450 dollars tenable at Canadian univers- 
ities, and ten special scholarships ranging in value 
from 500, to 1,000 dollars awarded for study abroad. 
The nominal value of all scholarships for the year is 
107,900 dollars. Thirty departments of science are 
represented in the applications approved this year. 
Chemistry in its several branches is represented by 
60 and physics by 62. The remaining awards are 
widely distributed in the other sciences as follows: 
agricultural bacteriology, 1; anatomy, 3; applied 
mathematics, 1; biology, 2; communications eng- 
ineering, 2; dental bacteriology, 1; entomology, 1; 
experimental medicine, 1; genetics, 1; geology, 6; 
mathematics, 4; mathematical statistics, 3; medical 
research, 1; metallurgy, 1; mineralogy, 2; physio- 
logy, 3; physical metallurgy, 1; plant pathology, 
1; and zoology, 7. 
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Conference on Civil Engineering Problems in the 
Colonies  : ' , 
A CONFERENCE on Civil Engineering Problems 

will be held at the Institution of Civil Engineers, 

Great George Street, Westminster, S.W.1, during 


' July 19-28, at which a number of papers on subjects 


of importance in Colonial development will be read 
and discussed. Mr. A. Creech-Jones, Secretary of 
State for the Colonies, has consented to open the 
Conference on July 20, at 10.15 a.m. Among the 
topies to be discussed are : development planning with 
special reference to physical development, the East 
African groundnuts scheme, road improvement in 
Jamaica, railway gauge in tropical Africa, railways 
and roads in Malaya, problems of labour and material 
in /West Africa, Colonial housing, and engineering 
aspects of tropical hygiene. The Conference is open 
to members of the Institution, to engineers and to 
other officers specially interested who are employed 
in the Colonial Service, and to other engineers who 
are otherwise engaged in civil engineering work in 
the- Colonies. Application forms can be obtained 
from the secretary of the Institution of Civil 
Engineers. 


Unione Matematica Italiana 


Tse third national congress of the Unione Mate- 
matica Italiana is to be held at Pisa during September 
23-36. The congress will be devoted to a compre- 
hensive review of the Italian contributions to mathe- 
matics during the last few years, and particularly in 
so far as they are‘linked up with the mathematical 
activities of other countries during the same period. 
In addition to papers on pure and applied mathe- 
matics, special sections will deal more particularly 
with analysis, geometrical mechanics, mathematical 
physics, actuarial mathematics and probability, 
geodesy, astronomical and astrophysics, mathe- 
matics applied to engineering, the history of mathe- 
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‘matics and didactics. The Unione Matematica 
Italiana cannot offer any financial assistance to‘ 
visitors; but it is expected that expenses for the stay ` 
at Pisa will be low. AN inquiries relating to the Con- 
gress shouldłbe sent to Prof. Luigi Berzolari, Univer- 
sitá di Bologna, Bologna, president of the Unione 
Matematica Italiana, who is acting as secretary to 
the Congress. 


British Thomson-Houston Summer School 


Taux British Thomson-Houston Co., Ltd., Rugby, 
is holding & summer school in electrical engineering 
during July 12-16. Sir Henry Tizard is to open the 
school, which will consist of lectures and discussions 
on such topics as electronic control of motors, mag- 
netic sheet steel, examination of large” forgings, 
high-power pulse generation, power system analysis, 
switchgear problems, betatron developments, electric 
discharge and fluorescent lamps, ete. Tours of the 
Company’s works have also been arranged. The 
purpose of the school is to enable engineers in 
academic posts to obtain first-hand knowledge of the 
more important recent advances in electrical engin- 
eering ; attendance is by invitation of the Company. 
Further particulars can be obtained from the Manager, 
Publicity Department, British 'Thomson-Houston 
Co., Ltd., Rugby. 


Seventh International Congress of Food and 
Agricultural Industries 


THe Seventh International Congress of Food and 
Agricultural Industries will meet in Paris during July 
12-18 at the invitation of the French Government. 
Among the subjects for discussion are: the role of 
vitamins, hormones and trace-substances, ionic ex- 
changes in sugar-refining, fermentation, homologiza- 
tion of malt, bread-making qualities of wheats, 
rational use of the combined harvester, improvements 
in the dairying and canning industries, advances in the 
feeding of livestock, digestibility of fats and oils, 
destruction of organic matter in waste waters, 
standardization of statistical methods, and technical 
instruction. Further details can be obtained from the 
Commission Internationale des Industries Agricoles, 
18 Avenue de Villars, Paris. 


University of London 


"Tax following appointments in the University of 
London have been announced: Dr. G. C. MoVittie, 
to the University chair of mathematies tenable at 
Queen Mary College as from October 1; since 1936 
he has been reader in mathematics at King’s College, 
but during the War was engaged on work at the 
‘Government Communications Headquarters. Dr. 
Sidney Smith, honorary professor of Near Eastern 
archeology at the Institute of Archeology, London, 
to the University chair of ancient Semitic languages 
and civilizations tenable at the School of Oriental 
and African Studies, as from October 1. 

The title of professor emeritus of physics in the 
University has been conferred on Dr. Frank Horton, 
professor of physics at Royal Holloway College during 
1914-46 and vice-chancellor of the University 
during 1939-45. The title of professor emeritus of 
chemistry in the University has been conferred on 
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The Night Sky in July 


New moon occurs on July 6d. 21h. 09m., v.t., and 
full moon on July 21d. 02h. 3lm. The following 
conjunctions with the moon take place: July 5d. 
16h., Venus 8? S.; July 5d. 18h., Mercury 8? S.; 


i July 9d. 06h., Saturn 4? S.; July 11d. 16h., Mars 


3° 8.; July 18d. Olh., Jupiter 4? N. Mercury is too 


` close to the sun in the early part of the month to be 
: observed, but in the middle of the month the planet 
, rises an hour before sunrise and attains its greatest 


westerly elongation on July 16. At the end of the 
‘month Mercury rises at 8h. 16m., about an hour 
' before sunrise. Venus rises about & quarter of an hour 
‘before the sun on July 1 but can be observed later 
‘in the month, rising at 2h. 28m. and lh. 41m. on- 
July 15 and 31, respectively. The planet attains its 
‘greatest easterly elongation on July 16 and its 
greatest brilliancy on July 31, when its stellar magni- 
‘tude is —4:2. Mars sets at 23h. 10m., 22h. 30m. and 
21h. 45m. at the beginning, middle and end of the 
gmonth, respectively, and can be seen for a short time 
in the western sky after sunset. Jupiter, in the 
constellation of Ophiuchus, is visible during the early 
part of the night, setting at Zh. 40m., lh. 36m. and 
Oh. 33m. at the beginning, middle and end of the 
month, respectively. Owing to its large declination 
south, nearly 23°, the planet is not very well placed 
for observation in high northern latitudes. Saturn 
sets about an hour before Mars and cannot be observed 
very long after sunset; at the end of the month it 
Sets a little more than half an hour'after the sun. 
No oceultations of stars brighter. than magnitude 6 
take place in July. The earth reaches aphelion on 
July 4, when its distance from the sun is 94,561,000 
miles. v 


Announcements f 


Dr. JuLraN Huxiey has been elected Correspondant 
fòr the Section of Anatomy and Zoology of the Paris 
Academy of Sciences. 


‘Tue honorary degree of D.Sc. of the University ' 
of Oxford has been conferred on Dr. Isaiah Bowman, 
president of Johns Hopkins University, and president 
during 1931-34 of the International Geographical 
Union; and on Prof. Linus Pauling, professor of 
chemistry and. director of the Gates and Crellin 
Chemical Laboratories, California Institute of Tech- 
nology, who is now George Eastman visiting pro- 
fessor at Oxford. 


Mr. E. I. R. MacGREGOR has been appointed 
assistant civil air attaché at the British Embassy, 
Washington, in succession to Mr. N. Bicknell, who 
is entering the Foreign Service. Mr. MacGregor took 
first-class honours in physics at the Queen’s 
University, Belfast, and after a short period on 
television research with ^ Electric and Musical 
Industries, Ltd., he entered the R.A.F. Education 
Service (1936). During 1941-46 he served on the 
British Air Commission and R.A.F. Delegation at 
Washington. 


A NEW exhibit of Protozoa in the Zoological Depart- 
ment of the. British Museum (Natural History) has 
been opened to'the public. It adjoins the Coral 


Prof. T. S. Moore, professor of chemistry at Royal , Gallery, which was reopened a few weeks ago. Owing 


Holloway College during 1914—46. 

The degree of D.Sc. has been conferred on Dr. 
Adrien Albert (School of Pharmacy), Louis Essen and 
A. E. J. Went. 
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to the minute size of, these organisms, all but a few 
of the larger marine forms are displayed either by 
means of enlarged ‘glass models or by tinted line 
drawings. d 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their éorrespondents. 
No notice is taken of anonymous communications 


Carbon Monoxide Affinity of Chlorocruorin 
: and Hamoglobin ` 


Casann the green-red respiratory blood. 
pigment of certain marine annelid worms, is the only 
known substance built on the same plan as hsemo- 
globin. Like most kinds of hemoglobin, chlorocruorin 
has ‘a higher affinity for carbon monoxide than for 
oxygen}, This property, valueless to animals, is 
utilized in experimental work to eliminate the possible 
respiratory activity of these pigments and so to test 
their functional significance?*. The relative affinity 
of ehloroeruorin (Ch), or of hemoglobin, for the two 
gases in the reversible reaction 

O.Ch + CO = COCh + O, 
isgiven by the equilibrium constant K in the equation 
= [COCHK]/[0.Ch] x pO;[p CO, 
from which it is seen that when the pigment is 50 per 
cent in the. carboxy state and 50 percent in the 
oxy state, K becomes the ratio of oxygen to carbon 
monoxide. 

Krogh was the first to show that different 
kinds of animals have different values of K. For the 
hemoglobin of human blood, K has been found to 
be 235 or 246 (Douglas, Haldane and Haldane)*, 240 
(Killick)! or 490 (Anson et al.)’. The values for certain 
other hemoglobins have been found to be as high as 
this or higher. For yet other hemoglobins the values 
of K are low, that of horse muscle hemoglobin 
(myoglobin)^? being 14-51, of the hemoglobin of . 
leguminous root nodules!? 37, and of the lerva of 
the horse bot-fly (Gastrophilus) 0-07. With these- 
very considerable known differences in the relative 
affinity of hemoglobins for carbon monoxide and 
oxygen, it was of interest to, find the values of the 
equilibrium constant for several invertebrate, hæmo- 
globins and for a chlorocruorin. 


The blood of each kind of animal was diluted in . 
-M[20 phosphate buffer at pH 7-3 and then centrifuged ' 


&nd'filtered to give & limpid solution. Some of this 
was put into a modified Thunberg tube with a 2 cm. 
optical cell, and the concentration was adjusted to 
give an optical density (log,, 1,/I) of about 1:5 at 
the «-band, measured with a Hilger — Nutting visual 
spectrophotometer. After equilibration at 20°C., 
with air in the case of hemoglobin, or oxygen for 
ehloroeruorin (which cannot be saturated with 
oxygen at atmospheric partial pressure! the densities 
were determined at wave-lengths 561 and 578 my. for 
hemoglobin, or 590 and 606 my for chlorocruorin. 
Previous plotting of the absorption curves of the oxy 
and carboxy compounds had shown that the two^ 
wave-lengths mentioned are those at which the light 
absorption differs most. The Thunberg tube was 
then evacuated, filled with.an appropriate mixbure 
of oxygen and carbon monoxide to obtain about a 
half-and-half mixture of the two compounds of the 
pigment, and the solution equilibrated with the gas 
by rotation for half an hour in a water thermostat 
at 20? C. in dim light, after which the changed densities 
were determined at the same two wave-lengths. 
(Although both carboxy compounds are dissociated 
by light??:, there was no Jbrogressive change in the 
spectrophotomoter readings, even when the solwtion 
was left exposed to the lamp for. i quarter of an'hour ; 
"f LEN 
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doubtless measurable changes only occur in thin 
layers.) The third step was to evacuate the tubé 
anew, fill it with pure carbon monoxide, re-equilibrate 
and again measure the two densities. From the six 
density measurements the relative concentrations of 
‘the oxy and carboxy compounds in the solution in 
equilibrium with the gas mixture can be calculated 
by a formula given by Keilin and Wang", and from 
this the value of K in the equation above is directly 
deducible. 

The following are the values of K which were 
obtained, in decreasing order of magnitude, the first 
being that of chlorocruorin, the remainder all of 
blood hemoglobins: .Branchiomma  vesiculosum 
(Montagu), 570; Chironomus dorsalis Mg., 400; 
horse, 280; man, 230; Arenicola marina L., 150; 
-Tubifex sp., 40; Planorbis corneus L., 40 ; rabbit, 40. 


From five to eleven determinations were made for. 


each of the different animal forms. The values of K 
obtained for each of them varied considerably, and 
as there were not enough values to give standard 
errors, the means have been rounded to the nearest 
10. There are several surprises in the results. The 
values differ greatly. The figure for man is virtually 
the same as those previously found by Douglas, 
Haldane and Haldane’, and by Killick®, which are 
given above. Anson et al.', who obtained a much 
higher value for man, agree with me in placing the 
horse a little above man and the rabbit much lower. 
~ The highest hemoglobin value is that of the blood- 
worm, the larva of a midge, Chironomus. But chloro- 
eruorin has a far higher value than any hemoglobin. 
The lowest values which I found, namely, those of 
the .oligochete worm Tubifex, of the pond snail 
Planorbis and of the rabbit, are about the same as 
for the muscle ‘hemoglobin. of the horse and the 
hemoglobin in the root nodules of leguminous plants. 
It is not possible at present to correlate the diverse 
values of K with other properties of these hem pig- 
ments. Chironomus, with the highest value of K for 
any hemoglobin, has also the highest oxygen affinity 
of a blood hemoglobin®, but ehloroeruorin, with a 
still higher K, has an oxygen affinity much lower than 
any,hemoglobin*, The hæmoglobin in the muscle 
of the horse has a higher oxygen affinity than that 


of the blood; but a much lower K. The highest value. 


of K in a hemoglobin (Chironomus) and the lowest 
value (Gastrophilus) are both in the Insecta, in which 
class hemoglobin is extremely rare.  Keilin and 
Wang" have shown that there is no relation between 
K and span (difference between wave-lengths of oxy 
and carboxy «-bands) as was once thought. It is 
for future biochemical and physicochemical research 
to find the meaning of the very diverse values of K. 

My sincere thanks are due to Prof. D. Keilin and 
Dr. E. F. Hartree for advice and help. 


H. Myro Fox 
Molténo Institute, Cambridge. N 
May 14. 
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ATTEMPTS to, prepare new analgesics have, for 
many years, been based almost exclusively on the 
morphine. molecule, the peripheral groups of which 
may be modified considerably with relatively little 
' effect on the biological activity.. The synthetic drug 
‘Pethidine’ (ethyl 4-phenyl-1-methylpiperidine-4-car- 
boxylate) has several structural features in common 
with morphine, and there is a considerable body of 
evidence which relates analgesics of the piperidine 
type to the morphine model'4, The recently dis- 
' eoveréd — 'Amidone! (dl-2-dimethylamino-4 : 4-di- 
phenylheptan-5-one) is also a potent analgesic. We 
have examined three types of compound for analgesic, 
antispasmodic and local anzsthetic action. Although 
none of these compounds is closely related. to morph- 
ine, several have an analgesic potency equivalent to 
‘or approaching that of ‘Pethidine’. 


" Ph 5 ‘Ar CH,X 
" \ 
Orie 
N HX 
ÍR "Bt 
I H m 


The synthesis of compounds Of type I has already 
been reported. Compounds of type TI (in which 
Ar=Ph, or p-MeO.C,H,—) have been prepared by 
hydrogenation of the oximes of ethyl -(2-ketocyclo- 
hexyl)-8-arylpropionates, and the p-methoxy cóm- 

' pound has also been demethylated to the correspond- 
ing p-hydroxy derivative’. The preparation of our 


compounds of type III has not previously been °°! 


described. 1: 4-Bisdiethylaminomethylnaphthalene 
hydrochloride (X = —NEt ) was obtained as colour- 
less needles, m.p. 229-230°, by condensing 1: 4- 
bischloromethylnaphthalene? with ^ diethylamine: 
(Found: C, 63. 3; H, 8-4; N, 7-0. C4'ES;N,CL.EH,O 
requires C, 63-1; H, 8.7; N, 7-3 per cent. The pic- 
rate formed yellow needles, m.p. 203-204°. Found: 
C, 50- 65; H, 4- 6; N, 14-9. Cee 4,0 Neo requires 
C, 50:8; H, 4:8; N, 14-8 per cent.) 1: 4-Bisisothio- 
carbamidomethyjlnaphthalene hydrochloride (X = 
—SC(=NH)NH,) was obtained as colourless plates, 
m.p. 270-272°, from the bischlorométhyl compound 
and thiourea. (Found: C, 44-8; H, 4-6; N, 14-5. 
C4H,,N,CLhS, requires C, 44-6; H, 4:8; N, 14-8 
per cent. The picrate formed yellow needles, m.p. 
219-220°. Found: OC, 41:2; H, 3-0. C4H4,0,4N,,8, 
requires C, 41-0; H, 2:9 per cent.) 


The E.D.5, in mgm./kgm. was determined by intra- d 


peritoneal injection in white mice. Of the N-alkyl- 
3 : 4-diarylpiperidines (type I), increase in the length 
of the alkyl chain decreased toxicity from 90 
mgm./kgm. for 3: 4-diphenyl-l-methylpiperidine to 
250 mgm./kgm. for 3 : 4-diphenyl-1-n-butylpiperidine. 
In group II 1- 'ethyl-4- -(p-hydroxyphenyl)deca- 
hydroquinoline+(120 mgm. [Egm. ) was less toxie than 
the unsubstituted 4-phenyl eómpound (80 mgm./ 
kgm.). ‘In group III, the thiourea derivative (61 
mgm. /kgm.) was much more toxic than the diethyl- 
amino derivative (370 mgm. /kgm.).- The Straub tail 
phenomenon was present in greater or less degree i in 
mice poisoned with various members of each group. * 
Compounds of types I and II mainly produced motor 
excitement (as*does ‘Pethidine’); .group III was 
UEDEedoanD, i 
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properties. 
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TOXICITY AND ANALGESIC ACTIVITY E" 
Relative L.D.to 
analgesic | (mgm?/kgm.) 
potency intraperitoneal 
(mice) | injection, mice 
stimulant 90 


0-6 


Name 


E nfphegt {-methylpiperidine HCl 
3: ADIR henyl- 1-ethylpiperidind HCl 


(A er) 
8: ‘-Dipheny11-thytpiperiain HCl 
3: DE DABEI 1-n-butylpiperidine HCl 


Cr ae enone enyl)-1- 
ethylpiperidjne H: 


4-Phenyl-1- atiyigecahydroquinoline 


HOL 
4-(p-Mothoxyphen:; Dente 
_Gecah droquing e HCl 
hyaroguinolne 1- ethyl- 








Drugs in group I were irritant when placed in the 
conjunctival sac of rabbits, and neither group I nor 
group IIL showed any evidence of local ansesthetic 
Group II drugs were less irritant than 
group I and had some effect as anesthetics. The most 
powerful, 1-ethyl-4-(p-methoxypheny]) decahydro- 
quinoline, had a potency of 10 per cent of cocaine 
hydrochloride. The compounds were tested for anti- 
spasmodic activity against barium chloride (5 mgm.), 
histamine base (1 ugm.), acetylcholine (1 pgm.) in a 
76 ibl. bath. None of the compounds was highly 
specific, but all had some antispasmodic activity. 
Group I compounds were most active, 3 : 4-diphenyl- 

l-ethylpiperidine having 1/33 the activity of ben- 
adryl against spasm induced by histamine; against 
tylcholine, 1/250 the activity of atropine sulphate ; 
against barium, 1/6 the activity of *"Pavatrine'. Group 
m and group III were of a similar order of potency 
against barium-induced spasm, but, much less active 
against histamine and acetylcholine. ‘The analgesic 
potency was estimated according to the method .of 
Davies e£ al.*, except that mice were used instead of 
rats. Group III drugs were found to be equal in, 
potency to *Pethidine'. Groups I and II showed lesser 
and varying degrees of potency, and 3: 4- -diphenyl-, 

I-methylpiperidine is a stimulant. The considerable 
analgesic activity of 1: 4-bisdiethylaminomethyl- 
naphthalene is of interest, as this is a new class of 
compound to exhibit pronounced activity. 

: ^ G. M. BaApaER* 

J. W. Coox 
' f G. M. S. DONALD 
J. D. P. GnAHAM* 


, T. WALKER 
Departments of Chemistry l 
and of Materia Medica, 
University .of Glasgow. ` 
* March 24. R 2 9 E 
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. Constitution of Conessine 


Previous work has shown that the alkaloid, , 
conessine, is a ditertiary base, C.,H,,N,, containing 
three N-methyl groups and one ethylenic linkage, 
and our work now establishes a relationship with the 
growing class of steroid bases. The absence of oxygen 
is noteworthy ; this is uncommon in the alkaloids, 
and the natural occurrence of an oxygen-free steroid 
derivative. has not been reported previously. 

The first indication of the structure came from 
an examination of the selenium dehydrogenation 
products of the hydrocarbon mixture, C,,Has Ob- 
tained by pyrolysis of conessine dihydriodidet. Oare- 
ful fractionation of the products yielded a crystalline 
hydrocarbon, C,,H4,, m.p. 78-79°, which showed 
many similarities with synthetic? 3’-ethyleyclo- 
pentenophenanthrene (I), m.p. 84:5-85-5°. 

Although the hydrocarbons and their derivatives 
with nitrohydrocarbons gave no depression in melting 
point on admixture, it was not possible to raise the 
melting point of the hydrocarbon obtained from 
conessine, even after recovery from the nitrohydro- 
carbon complexes; and, as some discrepancies were 
observed on comparison ofthe ultra-violet absorption 
spectra and X-ray photographs of the two hydro- 
carbons, the identity was not convincingly established. 

By subjecting conessine to successive’ degradations 
by the Hofmann and Emde processes, Späth and 
Hromatka? obtained a hydrocarbon, C.;H5., which 
gave a hexshydroderivative, Cass, m.p. 56-58°. 
In our hands this reduction has yielded approximately 
equal amounts of two isomeric hydrocarbons, CH ss, 
m.p. 56-58? and 83-84° respectively. The former 
is presumably identical with the hydrocarbon ob- 


, tained by Spüth and Hromatka, and the isomer, 


Q 


m.p. 83-84^, is identical, chemically and physically, 
with allopregnane (II), prepared Hom progesterone 
by described methods‘. 


+ 


CGH, 


| 
Cx 
The carbon atoms of conessine are therefore 
accounted for by the allopregnane structure (II) 
and the three N-methyl groups, but the positions 
of the ethylenic linkage and the points of attachment 
of the basic centres are still uncertain. Structural 
investigations on conessine and its relatives are 
being developed in several directions, and a full 
account will be Published elsewhere. 
] "CR. D. HAWORTH 


J. McKenna 
NAZAR SINGH 


CH, C,H, 








Department of Chemistry, 
University, Sheffield 10. - 
March 22. the 
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. Quantitative Electron-Density Contour ' 
, Delineation in the Electronic Fourier 
. Synthesizer for Crystal Structure Analysis 


Tue electronic Fourier synthesizer for crystal 
structure analysis reported earlier from this lab- 
oratory! has been modified so that contour lines of 
projeeted electron densities from one cell on any 
desired lattice plane can be accurately delineated.. 

It was originally intended that a pattern.corre- 
sponding to a Bragg photographic synthesis be 
presented on a cathode ray tube screen; and the 
remark was made in the early report that such a 
presentation should not ‘be considered as a replace- 
ment for accurately calculated contour maps, due to 
obvious limitations on linearity and range of screen 


` response. This inexactness is removed by triggering 


coincidence circuits, set at predetermined voltage 
levels, directly from the voltage signal fornierly 
applied for intensity modulation to the cathode ray 
tube grid. The circuits produce 1 microsec. pips each 
time the synthesized signal crosses one of the pre- 
set voltage levels, and these are applied to the cathode 
ray tube grid in place of the entite synthesis signal. 


Fig. 1: 
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The contouring technique has beén applied to the 
model synthesizer which was demonstrated at the 
Annapolis meeting of the Crystallographic Society 
of America on March 20, 19473, Fig. 1 shows an 
intensity-modulated pattern corresponding to the 
superposition of (2, 0, 3) and (1, 0, 3) fringes, for a 
c-axis projection of a monoclinic cell with a:0 s 
1-0:1-1 and Q8 w 81^. Fig. 9 shows.a four-line 
contour map of the same projection. (It may be 
recalled that the axial ratio and angle of a projection 
«can be adjusted at will on the synthesizer'.) These 
photographs are obtained directly from the presenta- 
tion tube. à 

The apparent difference in contours of some peaks 
in Fig. 2 is due to non-linearity of sweep in the model 
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synthesizer. In the large synthesizer for a 20 by + 20 INTENSITY OF ORDERS 
matrix of terms, construction of which is in progress, 
these and other imperfections are removed. Co: | Relativehumidity 100% 100% 90% 55% 30% 20% 
ordinate lines (of controllable intensity) are also Order number $ 
available in the large device, so that accurate location z x: ua S 1 3 ic E. 
of peaks is possible. The size and conditions of opera-, 4 5 6 B 12 14 
tion of the final synthesizer will be such that as many, A SAM S A EN ND. 
contour lines as are desired can be accommodated. 7 30 Á 31' 922 12 12 18 
The zero-level of electron density can be set in through, M NO Ser Xe 456 amo, d 
adjustment of the overall p.0.-level of the synthesized 10 5 4 4 2 2 1 
signal ; Cer coe ae oe ee oe 

Development of the electronic Fourier synthesizer is 13 5 4 5 5 3 2 
supported by the Office of Naval Research, Navy ] i - Š W 5 
Department, Washington, D.C., under Contract No. ' ..16 2 2 2 1 
N7onr-377. pr i n 1. 4 oe E 

The simple contouring procedure grew out of: 19 4 5 2 
conversations with Prof. A.'L. Patterson, of Bryn | : 2 3 : 
Mawr College. The long-standing interest, support 22 3 3 / 

' and valuable suggestions of Prof. Patterson in this on 1 
entire development are much appreciated. 25 2 3 
R. PEPINSKY 28 E 3 
D. SAYRE - 
Sidi v MS L| manteping | s^) eeg  gss 646 636 630 
1 Š 
March 11. , : ; 

1 Pepinsky, R., J. Appl. Phys., 18, 601 (1947). ' "The accompanying table indicates the humidities 
3 Pepinsky, R., Amer. Mineralog., 82, 693 (1947). ‘at which the diffraction patterns were photographed, 


‘the corresponding fundamental spacings, and the 
‘intensities of the various orders as measured by 
‘densitometric methods. Accurate comparison of 


z : i i these films is not possible because of variations in 

Low: Angle 9s nae nie et Pattern of ‘sample thickness and in film development. Recently, 

oagen ;& Second series of diffraction patterns has been 

Ir is generally accepted that the low-angle X-ray photographed in which the same sample was used 

diffraction pattern of collagen is unidimensional in ‘throughout, and all films were processed simult- 

the direction of the fibre axis with a fundamental aneously. This procedure permits the desired accurate 

period of 640 A. 1. Variations in the water content comparison of intensities. Further experiments are 
‘of the fibre, effected by a control of the ambient ‘now in progress. 


j 





relative humidity during the X-ray exposure, alter ; BARBARA A. WRIGHT 
this spacing from 628A. at 2 per cent relative > Research Division, : É 
-humidity to 672 A. at 100 per cent relative humidity. , United Shoe Machinery Corp., 
This continuous increase in spacing is accompanied  . "Beverly, Mass. 
by drastic fluctuations in the relative intensities of  ' Feb. 20. 
the various orders. a T, R. S., J. Amer. Chem. Soc., 60, 1297 (1944). 

If the uptake of water by the collagen produced a Bore Watson, J., Davidson, E., and rus M F., Proc. Roy. Soc., 
uniform extension of the molecule, no change in the . A, 181, 83 (1947). 


intensities of the orders in the diffraction pattern 
would be observed. The intensity variatións of the 


reflexions which do occur can only be explained by X-Rays and the Eigen-Vibrations of 

2, non-uniform alteration in the electron density. As  ' Crystal Structures 

the most significant intensity changes occur in the ! f 

low-order reflexions, the increase in spacing brought .Iw evaluating the effect of the atomic movements 


about by water absorption'could be interpreted as in a crystal on the propagation of a beam of X-rays 
water entering between the collagen molecules, thus through it, such of these movements as may be 
influencing molecular packing. Any non-uniform identified with the elastic modes of vibration of the 
change in the molecular configuration, such as an Solid may be taken up first for consideration. Each 
alteration in the spacing of certain atomic groups, Of these modes presents a distinctive pattern of . 
would occur over relatively short distance in the nodal surfaces, the frequency of the oscillation being | 
molecule and would affect the intensities of the high- the same everywhere and the phase being opposite 
order reflexions accordingly. Perutz? has observed  in' every pair of adjacent cells in the pattern. The 
similar effects in the variations in the intensities of configuration of the nodal surfaces in any given 
reflexions in the X-ray diffraction patterns of mode is determined by various macroscopic factors, 
crystalline proteins.  - |  nàmely, the form of the crystal, the external boundary 

The source of collagen used for this X-ray diffrac- conditions and the elastic anisotropy, besides being 
tion study was kangaroo tail tendon, since a high dependent on the frequency of the mode. Hence, it 
degree of orientation is present in the natural state would bear no: particular relation to the atomic 
of the material. By staining all the samples with an. architecture of the crystal and would also be different 
unbuffered 1 per cent solution of phosphotungstie for each of the mumerous possible modes. These 
acid, the intensity of all the reflexions was increased circumstances have’important consequences in rela- 
(thus reducing the required exposure time), with no tion, to the optical aspects of the problém. Each 
apparent alteration of the diffraction pattern. atom in the track, ofthe X-ray beam may be con. 
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sidered as & source of secondary radiations of fre- 
quencies v, V -+ v* and v — v*, v being the frequency 

: of the X-radiation and v* that of the elastic vibration 
under consideration, and their effects have to be 
summed up over the illuminated volume. Since 
the amplitudes and phases of the radiations of 
modified- frequency depend on the amplitudes and 
phases of the atomic movements, they would vary 
from atom to atom in & manner determined by the 
configuration of the nodal pattern, and hence would 
be different for each different v* and in no case would 
be definitely correlated with the internal architecture 
of the crystal. It follows that these scattered radia- 
tions cannot possibly give rise to any geometric 
diffraction pattern exhibiting an observable relation- 
ship to the structure of the crystal. 

It remains to consider the possible vibrations in 
the solid which cannot be described as elastic modes, 
but which, on the other hand, are specifically related 
to the structure of the crystal and may therefore be 
designated as its eigen-vibrations. That such vibra- 
tions exist is proved by spectroscopic investigations, 
and their number and nature have been investigated 
by me?! with results which have found experimental 
confirmation in various cases?. Since these eigen- 
vibrations are specifically related to the structure of 
the crystal, the secondary radiations of modified 
frequency resulting therefrom should be capable of 
giving rise to geometric diffraction patterns having a 
recognizable relationship to the internal architecture 
of the crystal. Theoretical considerations thus lead 
us to recognize the fundamental connexion between 
the eigen-vibrations of crystal structures and the 
dynamic’ X-ray reflexions exhibited by them. The 
existence of such a relationship and the possibility 
of the eigen-vibrations being excited even in the 
absence of thermal agitation first become apparent 
from the experimental facts discovered in the case 
of diamond by the present writer and Dr. P. Nila- 


kantan?. . y 
©. V. RAMAN 
Indian Institute of Science, > 
Bangalore. 
March 14. 


2 Proc, Ind. Acad. Sci., A, 18, 237 (1943). 
2 Proc. Ind. Acad. Sci., A, 26, 339 (1947). 
* Qurrent Science, 9, 165 (1940). 


D] [i 


Observations of Scatter Clouds 


TuE observations made recently by P. Millman 
and his colleagues in Canada! are of particular 
interest to me. I have made many observations of 
these scatter clouds on waves of about 8 or 9 Mc./s. 
Thousands of photographs have been obtained, and 
an explanation of the effect, of the clouds upon long- 
distance transmission has been given’. on 

Although there is strong evidence that ultra-short- 
wave radar transmission is connected with meteors, 
the results of Millman and his colleagues show very 
clearly that scatter clouds are not only produced by 





5 . . 
. Fig.1. G.M.T. 0130-0200, Nov. 15, 1037.'' ONGAR, GOX, 32:35 M. 
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meteors. I have shown that there is a large increage 
in these scatter clouds before a Dellinger fade (see 
Figs. land 2). In Fig. 1 we see a number of scatter 
clouds which are not associated with visible meteors. 
The visible meteors are-shown by marks at the edge 
of the film. In Fig. 2 we see & number of scatter 
clouds which oceurred just before a Dellinger fade. 

The mechanism I conceive of the production of 
seatter clouds in Dellinger fade conditions is as 
follows. There is a disturbed condition of the sun 
before, during and after Dellinger fades, with a large 
amount of ultra-violet radiation from it. This will 
produce photo-ionization in the particles of cosmic 
dust suspended at about 100 km. height. Before a 
Dellinger fade, such particles will produce showers of 
photo-electrons, and these will produce localized 
‘scatter clouds. 

There are four main effects observed by Millman 
and his colleagues, and they can all be, explained by 
the theory of the evaporation of meteors’, the con- 
ditions obtaining during -Dellinger fades and the 
physics of.scatter clouds. They are: 

(1) The .absence of correlation of scatter clouds 
with meteors. They can equally well be associated 


. with Dellinger fades. 


(2) The presence of two types of scatter cloud 
in and above the # layer. This implies that there 
must be two different types of particle. These are 
the evaporated meteors and the unevaporated 
meteors. Meteor effects are exaggerated on high 
frequencies. > . 

(3) The inadequacy of the explanation of height 
constancy obtained geometrically when the line from 
the transmitter cuts the meteor orbit at right-angles. 
The height constancy is a definite consequence of my 
theory of scatter clouds, and is produced by the range 
of penetration of the molecules from the particles 
evaporated. In the Dellinger fade theory, it depends 
upon the range of the photo-electrons. 

(4) The effect of wave-length. The wave-length 
effect can ‘best be understood by referring to the 
mathematical form of the intensity of the waves 
scattered from a cloud. This is: 


| Bvt Qa) exp {fh}, -— - 
where v is the critical frequency corresponding to the 
density of the cloud, a. is the radius of the cloud, 


and f(h) is a function of the height of the cloud 
above the earth. 
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This has threé factors, which show that the biggest 
effect is produced by a large number of particles, ' 
that the wave-length ^ reduces the effect at a given 
height in proportion to A‘, and that there is an 
attenuation factor which is dominant. This attenua- 
tion factor has much more effect than the A factor, 
and we get observations when the attenuation is 
small and the A* factor does not matter so much. 

Observations show that the only wave-lengths on 
which scatter clouds are wholly associated with 
meteors, and not with Dellinger fades, are the short 
ones. On all others they may equally well bé 
associated with either. A comparison between the 
results of long-wave and short-wave experiments is 
interesting. 

My picture is this: Meteor clouds and meteors 
penetrate rather deeply into the atmosphere and can 
only be observed when the attenuation factor is 
small, that is, when sufficiently high frequencies are 
used. The result is that sufficiently'short radio waves 
select the meteor-produced clouds. Those produced 
at a constant height, as in Dellinger fade effects, are 
not selected, and require long waves to disclose them. 
- Fig. 14 in my paper referred to earlier? shows that 
the field scattered from a cloud is proportional to A4. 
This is a complete experimental confirmation of the 
theory of scatter clouds. 
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T. L. ECKERSLEY 
“Weatheroak”, 
Danbury, 
Essex. 

April 19. 
! Nature, 161, 278 (1948). 
3J. Inst, Elect, Eng., 88, No. 522, 548 (June 1940). > 
3 Nature, 160, 91 (1947)., 





Eye Movements During Monocular Fixation 


A METHOD of recording small eye movements during 
monocular fixation has been described by one of us!, 
in which a beam of ultra-violet radiation (A = 3650 A.) 
is incident on the cornea in such a direction that the 
fraction of the light transmitted through the cornea 
falls on the subject’s blind spot when some test 
object is fixated by the illuminated eye; the subject 
is then, in effect, only aware of the fixation target. 





1. HEAD MOVEMENTS OF W. D. W. 2. HEAD MOVEMENTS OF "M. 

W. D. W. FIXATION TAXGET, BRIGHT SPOT ANGULAR DIAMETER 

FIXATION TARGET, BRIGHT CROSS, ANGULAR WIDTH ARM 1 MINUTE, ANGULAR LENGTH ARM'20 MINUTES. TIME MARKED BY 

DOTS, 50 PER SECOND. AMPLITUDE SHOWN AT SIDE; HEIGHT | OF ARROWRD ‘LINE REPRESENTS 10 MINUTES OF ARC. 
UPPER RECORD GIVES EYE MOVEMENTS IN VERTICAL PLANE, LOWER RECORD IN HORIZONTAL PLANE 


NATURE | 


25 


‘ Part of the radiation, however, is reflected at the 
'eornea; this reflected beam strikes a half-aluminized 
| mirror 'and is there divided so that one part falls 
i ‘on a vertical straight edge and the other on a hori- 
; zontal one. In each case, more or less of the radiation 
‘ passes the straight edge as the eye moves, the fraction 
‘passed being focused on to an electron multiplier 
,photocell. The output of each multiplier is amplified 
jand "fed to a;cathode ray oscillograph, the time basé 
[of which is suppressed. The two oscillograph beams 
‘are in this way arranged to give vertical traces only, 
(which are photographed simultaneously on a con- 
itinuously moving film travelling in the horizontal 
direction. The eye movements can then be deduced 
ifrom the two records on the film. The system is 
sufficiently sensitive.to detect eye movements of 1 
minute of arc; ; deflexions due to noise from the 
imultipliers do not, in general, correspond to more 
'than half & minute of are. 
| To reduce head movements, the subject is laser 
in the prone position with the head resting on a 
ie foundation and partially supported in a sling. 
He also bites on a dental impression mouthpiece sus- 
pended above him from an adjustable mounting. 
‘Slight head movements, however, persist; their 
‘effect on the corneal reflex, apart from compensating 
eye movements, was first found by recording the 
reflexion from an artificial cornea supported on a 
Spectacle frame just above the live cornea.  After- 
wards, a more rigid attachment of the artificial’ 
cornea to the skull was obtained by mounting it on 
an aluminium strip, the other end of which was fixed 
to a dental regulation band clamped round one of the 
front teeth of the upper jaw. This method, however, 
presents difficulties in the.case of observers with 
closely set teeth. 
i Head movement records for W. D. W. are shown 
in Fig..1, as obtained by the tooth attachment 
method. The, movements are seen to be periodic 
and are evideritly related to the beating of the heart. 
The longitudinal movements are appreciably greater 
than the sideways displacement; but, even so, the 
greatest movement shown in the record corresponds 
to a displacement of the head of only 0-01 mm. 
Subject M. P. L. was unable to use the tooth attach- 
ment, but her steadiest eye movement records show 


3 and'5. EYE MOVEMENTS OF 
4 and 6. "ExE MOVEMENTS M. P. L. 


AN 
L. (DERIVED). 
"MINUTES: 


i 
i! 
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a periodicity similar to that occurring in the head 
movement records of W. D. W. From a study of 
several of-her steadiest records, it was thus possible 
to deduce her head movements indirectly, as shown 
jn Fig. 2. 

Records 3 and 4 show typical eye movements for 
each subject during monocular fixation, when the 
subject was at his steadiest. The main feature which 
distinguishes the eye movements from the head move- 
ments is the rapid flick: lasting 0-02-0-03 sec. and 
indicating a momentary angular movement of the 
eye of amplitude ranging from about 3 to 14 minutes 
of arc, and an average frequency of about 2 per 
sec. for, W. D. W. and 3 every 2 sec. for M. P. L. 

Between these flicks most of the recorded move- 
ment could be attributed to head movements, 
although in the absence of simultaneous head and 
eye movement records this is not certain. After each 
flick, the records suggest that the eye may take up a 
slightly different fixation direction displaced some 
few minutes of arc from the previous direction. This 
effect! might be due to slight irregularities building 
up on the corneal surface; however, after-image 
experiments, for example, observation of the after- 
image.of a bright annulus during fixation of a point 
source of light, seem to confirm the first interpretation. 

On the majority of occasions, however, it was im- 
possible to obtain records as steady as those in 
Figs. 3 and 4, random eye movements of 10 or 20 
minutes of are commonly occurring, as shown in 
Figs. 5 and 6. The gap at P in record 5 is due to a 
blink and indicates obstruction at the centre of the 
cornea lasting for 0:2 sec., in general agreement with 
data presented recently by Lawson?; in this, as in 
most eases, little subsequent disturbance in fixation 
direction has been produced. 

Tests made with various fixation targets showed 
no significant variation in fixation ability, relative 
to the day-to-day variation in ability to fixate on a 
given target. There is little evidence of any fine 
vibratory movements. having a period of the order 
of 0-02 sec. as reported by Adler and Fliegelman? 
and discussed at length by Jones and Higgins* ini 
connexion with the resolving power of the eye. 

We wish to acknowledge with thanks the financial 

, support of the Medical Research Council in this work, 
and also the help of Mr. J. Baird in connexion with 
the dental regulation band. 

Mary P. LORD 
y W. D. Wricer 
Technical Optics Section, 
Imperial College of Science and Technology, 
London, S.W.7. 
March 12. 
t Lord, Proc. Phys. Soc. (in course of publication). 
a Lawson, Nature, 161, 154 (1948). 
* Adler and Fliegelman, Arch, Ophthalmol., 12, 475 (1934). 
zt Jones and Higgins, J. Opt. Soc. Amer., 37, 217 (1947). 
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The: Fundamental Colour Sensations 


Ir pressure, sufficient to be thoroughly uncomfort- 
able, is maintained by the fingers on the eyeball, 
numerous violet dots will eventually appear in 
among the other entoptical phenomena. Each dot 
lasts & second or so. If the pressure is suddenly 
released, all the entoptical phenomena disappear ex- 
cept the violet dots, which are left for a few seconds * 
against a dark background. They,are fairly uniformly 
distributed over the field of view, and may number 
anything up to; say, 100. From the fact that ail the 
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violet dots are’ of exactly the same hue, saturation 
and intensity and of approximately the same size, 
one is probably justified in assuming that they are 
the fundamental violet sensation. By looking at a 
spectrum with the other eye (light-adapted) it is 
possible to match their hue against a spectral hue. 
They match 440-5 mp, the standard deviation of each 
observation being + 5 my and that of the mean 
being + 0-5 my. ‘They, are considerably more 
saturated in colour than spectral violet. Their 
apparent angular diameters are of the order of 10’. 
From the tritanopic isocolour chart given by Pitt, 
which depends on a. description by König of five 
pathological cases of tritanopia, one can deduce that 
the fundamental violet sensation is equivalent to the 
sensation produced by 435 mu, except that it is moré 
saturated. Considering: the inadequacy of the data 
available to Pitt, the discrepancy between 440-5 mp 
and 435 my. is not significant. 

Gentler pressure will, in suitable circumstances, 
produce a uniform green colour of low intensity 
throughout the field of view. If one continues with 
this pressure for & minute or so, a green patch of 
greater luminosity but of about the same saturation 
appears, usually in the temporal field. By suitable 
adjustment of the pressure, it may be made to grow 
into a broad elliptical halo surrounding the macula, 
which by comparison looks black. The’ horizontal 
axes of the halo are about 1-3 times the vertical, the 
inside horizontal axis subtending about 7? and the 
outside about 30°. Both measurements ‘are very 
variable, and occasionally the hole in the centre of 
the halo is green and is surrounded by darkness. The 
halo is slightly more saturated than any spectral 
green and matches 555 my, the standard deviation 
of each observation being 3 my and that of the mean 
being 0-7 my. This does not agree with the value 
505 my obtained from Pitt’s colour triangle for the 
hue of the green fundamental’ sensation, nor is it 
sufficiently saturated. It seems, indeed, to be a most 
improbable value for a fundamental sensation on 
any trichromatic theory which disallows negative 
stimulation. As the halo gets fainter, it appears to 
become slightly bluer in the same way as spectral 
555 my. does, but it is doubtful whether it ever 
becomes as blue as 505 mu. Hence, in terms of tri- 
chromatic theory, it is probably a mixture in fairly 
constant proportions of the red ahd the green funda- 
mental sensations only. 

Reddish’ spots can also be made to appear. They 
are apparently of two or more different kinds, the 
smallest being very much smaller than the ‘violet 
dots. All types are so fleeting that it is difficult to 
match them against the spectrum, or even ute see 
whether they are alike. 

No colourless entoptical phenomena, appear a asa con- 
sequence of pressure. This result and the occurrence 
of the violet dots at approximately the position in 
the colour triangle predicted by Pitt are rather more 
readily explained on classical trichromatic theory than 
on Granit’s* theory of dominators and modulators. 

All the above results were obtained on'one observer 
(male) with normal colour vision. 

A. H. S. HorsounN 
Department of Natural Philosophy, 
Marischal College, 
Aberdeen. 
March 3. 
1 Proc. Roy. Soc., B, 182, 101 (1945) ; chart on p. 107 wrongly labelled 


protanopic. 
2 “Sensory Mechanisms of the Reting” (Oxford Univ, Press). 
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Basque Blood Groups 


WE have determined the full ABO, Rh and MN 
blood groups of 167 Basques. The persons examined 
were selected as being of unmixed Basque descent, 
mostly by the Rev. Prof. J. M. de Barandiaran. None 
of the persons examined was known to be a blood 
relation of any of the others. The accompanying 
tables give a summary of our results. 
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` ABO GROUPS 



































Frequency Frequenc Gene 
Group Number observed expected. frequencies 
0 85 0-5090 0-5071 A; 0-2343 
Ay 07 0:4012 0-4002 A, 0-0248 
Ay 6 0:0359 0-0359 0-028 
B Y 0:0419 0:0418 O 07121 
A,B 2 0:0120 0-0135 
A.B 0 0-0000 00014 
167 1:0000 0-0999 1:0000 
MN GROUPS 
Frequency Frequency Gene 
Group Number observed expected frequencies 
M 55 0:3293 0:3088 M 0:5539 
MN 75 0:4491 0.4942 
N 37 0:2216 01990 ~= N 0-4461 
167 10000 1:0000 1:0000 
RÀ GRouPS 
Rh pheno fr 
Reactions with [o aia eee 
antisera genotype Frequency Frequency 
Anti- in eac Number observed expected 
ODE c e phenotype 
— — — + + = edelede (rr) 48 0-2874 0-3275 
+ + — + + ODejede(Rar) 79 0-4731 60-3904 
+ + — — + ODUODéQuR) 13 — 00778 041246 
— + + + + ceDElede (Ryr 18 0-0778 0-0795 
+ + + + + ODeleDE(R,R,) 10 F 0:0598 0-0487 
+ y — code Cdelede (R’r) 3  ,0-0180 0-0180 
— + — + + cDejede (Rar) 1 0:0080 0-0064 
— + + + — cDE/eDE(R,R,) 0 90-0000 0-0047 
+ — — — + Ode[Ode (R'R') 0 0-0000 0-0002 
167 1:0000 1:0000 











cde (r) 0:5723 
CDe n) 0:3376 
cDE (R.) 0-0688 
Cde iR 0-0157 
cDe (Ry) 0-0056 
edE (R*) 0-0000 

1-0000 





The high frequency of Rh-negative (D-negative) 
persons (30:5 per cent) and of the d gene (58-8 per 
cent) are in agreement with the findings of Etcheverry! 
«and support the views recently put forward by one 
-of us? regarding the history of the d gene. The low 
frequency of cDE is another notable feature. The 
«excess of Dd heterozygotes and the deficiency of MN 
heterozygotes are clearly due to unavoidable errors 
«of sampling. For this and other reasons steps are 
Weing taken to examine more persons. The combined 
aresults and a full discussion of them will be published 
xelsewhere. 

We should like to thank Prof. de Barandiaran and 
«the members of the Basque delegations in London, 
Paris and Bayonne for their highly efficient organisa- 
tion which alone made the collection of the speci- 
“mens possible. One of us (J. N. M. C.) is in receipt 
of a Government Grant for Scientific Investigation 
mhrough the Royal Society, and a grant from 


=~ 


NATURE 


27 


the Slater Fund at St. George’s Hospital Medical 
School. 
J. N. MARSHALL CHALMERS 
Department of Pathology, 
St. George’s Hospital, 
London, S.W.1. 
EumzasETH W. IKIN 
: A. E. MOURANT 
' Blood Group Reference Laboratory, 
c/o Lister Institute of Preventive Medicine, 
Chelsea Bridge Road, London, S.W.1. 
: March 16. 
1 Etcheverry, M. A., Día. méd., 17, 1237 (1945). 
3 Mourant, A. E., Nature, 160, 505 (1947). 


Evolution of Hydrogen from Ferrous 
Hydroxide 


Ir is generally supposed that ferrous hydroxide in 
&queous suspension can decompose, according to the 
'equation : 

^ 8Fe(OH), = Fe,0, + 2H,O + Ha 


"The experiments of Schikorr! suggest that this can 
occur, but only in presence of metallic iron or excess 
of ferrous salt in solution. 

The matter'is important in connexion with the 
attack of iron by pure oxygen-free water. Warner? 
showed that & reaction such as 


‘Fe + 2H,0 = Fe(OH), + H, ; 
is ‘permissible on grounds of energy; it might, 
however, be precluded on grounds of geometry if a 
continuous film of ferrous hydroxide were built up, 
separating the iron from the water. Possibly this 
protection might fail if the hydroxide were converted 
to' anhydrous magnetite (a denser substance, com- 
monly produced in granular form). — ^ 

Actually, Murata? found that oxygen-free water 
acting on iron powder evolved hydrogen for a month, 
yielding ferrous hydroxide crystals; but Thompson‘, 
also using iron powder, reported the formation of 
magnetite on the glass apparatus; Corey and 
Finnegan‘, starting from iron rods, obtained non. 
adherent magnetite. Gould*, working in this lab- 
oratory, observed no granular magnetite when water 
at the boiling point acted on steel with exclusion of 
oxygen; hydrogen was evolved at first, but attack 
soon became negligible, evidently owing to the forma- 
tion of a protective film. In other experiments, 
where oxygen was intentionally admitted, a mass of 
magnetite and rust was found adhering to the metal 
at a few points only; it was probably formed by 
secondary oxidation of the ferrous hydroxide, mainly 
at'a distance from the metal; its removal revealed 
deep corrosion-grooving. There is no necessary in- 
consistency between these various results, but it is 
clearly important to decide under what conditions 
Schikorr’s reaction can occur; hence some new 
experiments have been carried out. ; 

Ferrous hydroxide, pure enough to be almost 
colourless, was precipitated by mixing ferrous 
chloride and potassium hydroxide solution in an 
atrnosphere of hydrogen. These solutions were pre- 
pared by the electrolysis of & de-aerated potassium 
chloride solution between a platinum cathode and a 
spure iron anode; the design of the apparatus was 
such that prematuté mixing of anodic and cathodie 
products did not occur and that the two solutions 
could þe mixed in any desired proportions. The de- 
aeration was carried out by boiling followed by the . 
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passage of hydrogen through the solution. After 
precipitation, the ferrous hydroxide and supernatant 
liquid were left in a flask connected to a manometer, 
so that any evolution of hydrogen might be detected 
by a pressure increase. No hydrogen evolution was 
detected under these conditions, even with ferrous 
chloride in excess. 

Further experiments were then performed, follow- 
ing more closely those of Schikorr?: Here the ferrous 
hydroxide was prepared by precipitation from a 
ferrous sulphate solution with sodium hydroxide. 
Under these conditions Schikorr reported evolution 
of hydrogen at room temperature, when ferrous 
sulphate was in excess, but not when alkali was in 
excess. However, in our experiments, no evolution 
of hydrogen was observed even when the reactants 
- were heated to 100°C. . 

It was nevertheless found that irda was 
evolved at room temperature, in the presence of 
excess ferrous’ sulphate, if certain additions were 
made to the solution before precipitation with alkali. 
These additions included platinum chloride, colloidal 
platinum, nickel sulphate, nickel powder and copper 
powder. A smaller evolution was also produced by- 
tthe addition of sodium sulphide. It is as yet un- 
certain whether these metals themselves or their ions 
in solution are the true catalysts, and no views on 
the mechanism of the reaction are here offered. 

No hydrogen has yet been obtained after the 
addition of manganese stilphate—a matter of obvious 
importance in | connexion .with steel. : 

U. R. Evans 
J. N. WANEKLYN ' 
Department of Metallurgy, 
University, Cambridge. 
March 9. : 


H Sakon POM Z. Elektrochem., 86, 66 (1928); Z: Anorg. Chem., 212, 


2 Warner, J. C., Proc. Amer. Soe, ir Mat., 39; pem (1939); Trans. 
Electrochem. Soc., 88, 319 (194 

2 Murata, K., J. Soe. ‘Chem. Ind. co: 35, 525 B (1982). 

1 Thompson, M. ‘de Kay, Trans. Electrochem. Soe., 78, 251 (1940). 


* Corey, R. C., and Finnegan, T. J., Proc. Amer. ' Soc. Test. Mat., 39, 
1242 (1 939). 


* Gould, A. J. and Evans, U. R., J. Iron and Steel Inst., 155, 195 (1947). 


Reaction of Cyanogen and Related 
Compounds with Butadiene 


CYANOGEN and butadiene have been found to 
react at moderately high temperatures (400°-700° C.), 
forming as the main product 2-cyanopyridine. It has 
also been established that this behaviour of cyanogen 
may ,be generalized for the simple 1,3-dienesb?, 

The present communication presents the results of 
some calculations and experiments with nitriles of 
the type R—ON, where R is H,CH,,0,H;,, as well as 
CN. In each case, the free-energy change for the 


reaction : 
74 O— = + H; 
li UN 


EN N 

` has been calculated over a rahge of temperatures in 
order to obtain information useful as a guide in the 
experimental investigation. These results are sum- 
marized in Table 1. The thermodynamic functions 
for 2-methylpyridine, 2-cyanopyridine and penzo- 
. nitrile were calculated statistically, the vibrational 
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frequencies of these compounds being assigned on & 
semi-empirical basis involving a consideration of the 
assignment for pyridine and benzene, ‘and also the 
frequencies associated with the vibrations of the 
methyl and cyano groups. The functions for 2-phenyl- 
pyridine were estimated by a method of increments 


‘from thé functions of 2-methylpyridine and benzene. 


TABLE 1 


AF (kcal.) for the reaction 
Product 


pee md 

e ne 
2-Phenylpyridine 
2- Cyanopyridine 


—304 





It is seen that the caleulated free-energy change 
is quite favourable over the temperature range in 
‘question in each case; but since these results refer 
to equilibrium in ideal gaseous systeins, a quantitative 
correlation with the experimental work has not been 
attempted. In Table 2 the data for three comparable 
vapour-phase experiments are given. The experi- 
ments were carried out at atmospheric pressure in 
an unpacked quartz reaction vessel, using continuous 
flow technique. The product in each case was 
identified by its known physical constants, and the 
melting point and analysis of the picrate. The yields» 
are calculated on the amount of nitrile converted. 


TABLE 2 


C.H, 


: 1/1:0 
17 M 





These reactions may be explained as proceeding 
by a Diels — Alder mechanism in which the (—CzcN)M 
has the role of the dienophilic eT of the 
dienophile : 


f4 dock = + H, 
lI : R R 
N ON. (ed X 


ES 
(i) : (ii) 


The intermediate (i) has not been observed amon; 
the products, and it would seem that it undergoes 
spontaneous dehydrogenation at these temperature: 
to form the thermodynamically more stable pyridjnic 
product (ii). 

A fuller account of this work is to be published» 
elsewhere. The investigation is being continued. 

We wish to thank Prof. C. K. Ingold and:Dr. 
Albert Wasserman for helpful discussions, anc 
Imperial Chemical Industries, Ltd., for some of the 
chemicals necessary for this investigation. ' 

G. J. JANZ 
(I.C.I. Research Fellow) 
P. J. HAWKINS 
Sir William Ramsay and 
Ralph Forster Laboratories, 
University College, ` 
London, W.C.1. 
Feb. 28. ` td 
Ascah, R. G., and Keenan, A. G., Can. J. Res., B 20m 

Pisos) 


? Janz, G.-J., and Keenan, ds G, OanyJ. Res., B 25, 283 (1947). 
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Rapid Re Measurement in Chromatography 


‘THE device described here has proved very useful 
‘or the rapid measurement of Ep values on paper’ 
sartition eliromatograms!. In the figure, AB is an 
aluminium strip 20 in. x à in. x $ in, AC is a 
yiece of white elastic 9 in. x $ in. attached to the 
md A of the strip by sewing through a hole in the 
trip. The other end of the elastic C is attached to a 
mall ‘bulldog’ clip. A scale (divided into 100 parts) 
s marked on the elastic. "For use, the zero of the 
cale is placed at the origin line or spot and the 
.00 mark stretched out to coincide with the position 


eg ! n 
A B 
wached, by the solvent front. The Ep values of the 
pots can then be read off directly on the scale. While 
-amino-acids can be recognized simply from their 
elative positions on a chromatogram, the device 
lows a quick check on isolated or unknown spots or 
Ihe spread of a spot. A smaller apparatus on the same 
xpanding-scale principle can be used for measuring 
Ihe R value? of substances on a column where the 
atio, movement of band/movement of sample of 
‘quid in unpacked part of the column above; is 
«nployed. 
í D. M. P. Puinus 

“ourtauld Institute of Biochemistry, 
"Middlesex Hospital Medical School, 

London, W.1. 

March 12. 


wConsden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 
224 (1941). P : 
Martin, A, J. P., and Synge, R. I. M., Biochem. J., 85, 1358 (1941). 





Degradation of a Vinylidene Chloride 
Copolymer in Solution 


Som observations have recently been made on the 
nanges in viscosity of.solutions of a copolymer con- 
wining approximately 85 per cent vinylidene chloride, 
3 per cent vinyl chloride and 2 per cent acrylonitrile 
xy weight). The polymer was soluble.in hot, but 
ot in cold, tetrahydrofuran: once it had beer 
sissolved by heating in the solvent at 60-65° C. for 
-8 min., the solution could be cooled to room tem- 
erature without gelling or precipitation. 
Copolymer solutions of different concentrations, 
sade up in redistilled tetrahydrofuran by heating 
3 above, were aged in sealed plass tubes in contact 
ith air for varying times at 50°C. and 75°C. 
ypical curves showing the changes in 7gp/e (where 
3p is specific viscosity and c is concentration in mono- 
soles per litre) of the solutions with time are repro- 
suced herewith (Curve A, 50° C., Curve B, 75° C.). 
Investigation showed that the tetrahydrofuran 
«sed contained peroxides, and further work showed 
aat: (a) a similar fall in ygp/e was observed in cyclo- 
sexanone at 75° C., and in dioxane at 85° C., both in 
mr (Curves C and D); (b) a slight reduction in vsp/c 
vok place in peroxide-free tetrahydrofuran at 75? C. 
- air; (c) little or no reduction in ysp/¢ took place 
« peroxide-free tetrahydrofuran at 75? C. in nitrogen ; 
xi) no reduction in vsp/c took place in o-dichlor- 
«enzene at 130? C. in air (Curve #). 
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0 6 12 18 24 hr. 
! AGEING OF VINYLIDENE OHLORIDE COPOLYMER SOLUXIONS 
^r xm A. In tetrahydrofuran at 50° C 
B. ” 3 » 755 C 
C. „ cyclohexanone  ,, 75°C. 
D. ^, dioxane 85° C 


E. 3) 0-dichlorbenzene » 180* C. 


‘These observations are consistent with the view 
that the viscosity decrease in these polymer solutions 
is due to a degradative attack on the long-chain 
molecules, not by oxygen directly, but by peroxides 
formed from the solvent andfatmospheric oxygen. 
Tetrahydrofuran, cyclohexanone and dioxane are all 
known to.‘peroxidize in the presence of oxygen 
(presumably with the formation of hydroperoxides 
at the carbon atoms adjacent to the ether oxygen or 
carbonyl group), while o-dichlorbenzene would not 
be subject to such an attack. Degradation of this 
type has previously been found to occur in the 
presence of oxygen’, but the role of the’ solvent 
does not appear .to have been appreciated. 

That the changes in viscosity are most likely to be 
caused by polymer chain scission, rather than by any 
physical changes in the solution (breakdown of poly- 
mer aggregates, solvation’, ʻete.) is also indicated by 
the fact that copolymer from a solution in tetra- 
hydrofuran aged at 75°C. for 5 hr. (isolated by 
precipitation, washing and drying) could readily be 
redissolved in tetrahydrofuran at 25° C. to give solu- 
tions of jsp/c identical with that of the aged solutions. . 
Further, calculations of the approximate overall’ 
activation energy of the process, based on rates of 
change in "sp/c of a solution in tetrahydrofuran at 
50? C. and 75? C., gave a value of about 24 keal. 
Neithér of these observations is conclusive in itself, 
but, taken in conjunction with the results already: 
quoted, they inevitably suggest that primary valency 
bonds are being broken. 

Sufficient evidence is not yet available for a dis- 


_cussion of the mechanism of this degradation, but a ` 


study of the rate of change of peroxide content in 
tetrahydrofuran, in contact with air, both with and 
without dissolved copolymer, has given some indica- 
tion that the initial attack on the polymer may be by 
a radical produced during solvent autoxidation 
reaction®, or by hydroperoxide fission. 

The number of points in the copolymer molecule 
at which attack is possible may be limited, because 
copolymer isolated from solutions which have been 
aged to constant ysp/¢ value at a particular tempera- 
ture, When redissolved in fresh solvent containing 
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peroxide, undergoes little or no further change when 
aged at the same temperature.  . 

One of the objects of publishing these results is to 
~ direct attention to the possibility of, error arising 
during viscosity and other measurements performed 
on solutions of polymers in solvents able to form 
peroxides by autoxidation. Detailed results will be 
published elsewhere at a later date. 

We acknowledge helpful discussions with Dr. H. P. 


Staudinger and Mr. C. E. Hollis in the course of this : 


work. 


- 


D. L. C. Jackson 
W. S. REID 
Research and Development Department, _,, 
The Distillers Co., Ltd., 
Great Burgh, 
Epsom, Surrey. 
March 22. , 
1 Morrison, Holmes and McIntosh, Can. J. Res., 24 B, 5, 179 (1946). 
‘Siriarini, Wise and MoeIntosh, Can. J. Res., 25 B, 3, 301 (1947). 
*Naunton, Trans. Farad. Soc., 38, 332 (1942). 
‘Lacau and Magat, Farad. Soc. Discussion, “The Labile Molecule” 
(Sept. 194 47. 
5 Of, Mesrobian and Tobolsky, J. Polymer Sci., 9, 463 (1947). 
* Mead'and Fuoss, J. Amer. Chem. Soc., 64, 277 ' (1942). 
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Trichothecin : an Antifungal Metabolic 
Product of Trichothecium roseum Link 


ANTAGONISTIO activity to other fungi by Tricho- 
thectum roseum Link (syn. Cephalothecium roseum 
Corda) has been reported by Whetzel', Boning?, Koch? 
and Greaney and Machacek‘. Culture filtrates of 
T. roseum have been shown to inhibit germination of 
Botrytis alli conidias. We have isolated the substance 
responsible for this activity in crystalline form in 
yields of 20-30 mgm. per litre of culture filtrate. 
The name ‘trichothecin’ is suggested > 'for-the active 
substance. : 

The niost. satisfactory yields. have Bien obtained 
by growth of the fungus for a period òf 28 days at 
25° ©. od à modified Czapek-Dox medium, in which 
sodium nitrate was replaced by the equivalent 
quantity of ammonium tartrate. The medium con- 
tained 5 per cent of glucose and was supplemented 
by the addition of 1 per cent of corn-steep liquor. 
The development’ of antifungal activity was followed 
by means of a spore-germination ped using Peni. 
. cillium digitatum conidia. Maximum concentration 
of trichothecin (40-50.mgm./l.) was attained after 
about 28 days. 

Trichothecin was extracted from the culture filtrate 
with ether or chloroform and purified by chromato- 
graphic methods on activated alumina. It was.finally 
recrystallized from light petroleum (b.p. 60-—80°) and 
formed long, slender, colourless needles, m.p. 118°, 
which were optically active [x]p p + 44 (c 1 in 


chloroform). It contains neither halogens, sulphur- 
nor nitrogen. Microanalyses (Weiler and Strauss), 
found: C = 68-5, 68-7, 68:8 per cent; H = 7:2, 


7:8, 7-4 per cent; mol. wt. (Rast) = 278. C,,;H,,0, 
requires: C = 68-2 per cent; H = 7:6 per cent; 
‘mol. wt. = 264. C,,;H,,0, requires: C = 68-7 per 
cent; H = 6-9 per cent; mol. wt. = 262. The com- 
pound is neutral and only slightly soluble in water 
'(c. 400 mgm,/l. at 25°) but readily soluble in most 
organic solvents. The molecule contains one ketonie 
group and one ethylenic group. These observations 
are supported by the ultra-violet absorption spectrum 
of trichothecin, which also suggests that the two 
groups are conjugated. No other functional groups 
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have been detected. Methyl attached to carbon 
determination (Weiler and Strauss), found: (C)CH, 
= 16-4 per cent; 3 x (C)CH, groups require 17-0 
per cent. There is no evidence of an aromatic nucleus. 
At a concentration of 400 mgm./l. aud pH 7-0, 
trichothecin was inactive against Staph. aureus, B. 
subtilis and Bact. coli. Its antifungal activity is 
exhibited against Fungi Imperfecti, Zygomycetes 
and Ascomycetes. The growth of each of some 
twenty-five species belonging to the above classes 
was inhibited toa greater or lesser degree. P. digit- 
atum is the most sensitive species so far examined ; 
germination of conidia was completely inhibited by 
1:25 mgm./l. of trichothecin, and 60 per cent germ- 
ination took place at a concentration of 0-30 mgm./l. 
The corresponding data for Botrytis allii spores are 
6-25 and 3-12 mgm./l. Growth of the following fungi 
on beer wort agar was completely suppressed by the 


‘trichothecin concentrations given in parentheses : 


P. digitatum (0:64 mgm.[1.), Fusarium egissent 
(16 mgm./1.), Paecilomyces varioti (80 mgm./l.), 
Saccharomyces carlsbergensis (16 mgm./l.), and ‘Mucor 
erectus (80 mgm./l). T. roseum showed a partial 
reduction of growth at a concentration of 80 mgm./I. 

Aqueous solutions of trichotheóin were stable at 
pH 1 to pH 10 for‘at least 48 hours at 20°. At pH 12 
the antifungal activity was rapidly destroyed evem 
at room temperature. Aqueous solutions at pH 7 
were maintained for at least one hour at 100° without 
detectable loss of activity. 

Full accounts of the preparation and chemical andl 
biological properties of trichothecin will be givem 
elsewhere. 

G. Q. Freeman 
~ R. I. MORRISON 
Imperial Chemical Industries, Ltd., 
Explosives Division, ; 
Research Department, 
Stevenston, Ayrshire. 
March 15. 
i Whetzel, H. H., Ont. Nat. Sci. Bull., 5, 3 (1909). 
1 Boning, K., Phytopath. Z., 6, 118 (1983). 
* Koch, L. W., Sci. Agric., 15, 80 (1934). 
t Greaney, F. J., and Machacek, J. E., Set. Agric., 15, 377 (1935). 


' * Brian, P. W., and Hemming, H. G., J. Gen. Microbiol., 1, 158 (1947; 





Role of the Y-Chromosome in the Detérminas 
tion of Cell-size in D. melanogaster 


I have &lready pointed out! that in wild stocks o 
D. melanogaster, Gaiano (Parma), Luino (Varese) 
Civate (Como), the unicellular hairs of the upper win; 
surface, counted ina standard surface of 298 p? fo 
each wing, show frequency differences. Furthermore 
there are sex differences of different kinds in the thre 
stocks, being highest in Gaiano, intermediate i» 
Civate and lowest in Luino. This shows the possibilit; 
of an action of the Y-chromosome, already proved b 
Mather? for the chet also in D. melanogaster. 

For this purpose I considered the Oregon R stock 
which showed a very strong sex difference in additio 
to another cell character, namely, the eye corneole 
The surface was measured directly? in ten ommatidi 
of one eye (either the right or the left one, bot 
being significantly similar) in each individual, an 
the mean was calculated. (The complex of th 
corneole of one eye was prepared after treatment in 
potassium hydroxide of the entire. eye, and mounte 
in glycerine; the wings- also were mounted i» 
glycerine.) The following figures are the mean fo 
thirty flies; the standard errors are indicated,. 


e 
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Oregon R: hairs | 9 18-0640-58 — d 20-6040-60 ae 22:50% 
, (signif icant) 
corneol 9 84742074? d —— 78214-9505 D Er E 
. jean’ 
Luino: hairs 9 21-2540-28 | d 21-8340 ga Dif ii mb 
: : can 
corneole 9 8814800x? d 697 +29 ED 
A talent) 
Gaiano: hairs 9 15'861 +024 3, 17-4840 or "DIES 10 945%, 
flean 
eorneoke 9 782415304? d 6892-20 "Qut oe 5:90% 
. à (not significant (3 


The sex differences of the hair frequencies tested 
with Fisher's Z test are significarit for Oregon and 
Gaiano, but not for Luino. The corneole are signific- : 
antly, different only in Oregon, Males from Luino 
and Gaiano were mated successively to Oregon 
females and the heterozygous males back-crossed to 
Oregon females for six subsequent generations, in 
order to make the stocks isogenic; they beccme in 
this manner ‘oregonized’, except for the Y-chromo- 
some, if no crossing-over between X and Y occurred. 

This procedure was repeated twice, and every 
factor of the environment capable of inducing 
phenotypical variations (food, temperature, bottle 
volume, number of flies) was kept constant. > 

The mean values for both independently ‘oregon- ` 
ized’ stocks of Luino obtained from thirty individuals 
for each sex afe: `“ 


9 (D 17- 700° 59 $ (1) 18 ID En Diff. not significant 


Haire 
) 17:400. (ID) 17-8040: » » ” 
Corneola 9 (1 830 1: 09- “On d M 801419-027 , p » 
' 0D 7883+147 (M) 744018 723 p sn s 


' The results for Gaiano are intermediate between 
Oregon and Luino, also after the ‘oregonization’. It 
is interesting that the sex difference for the corneole 
(9 847 + 26; 3 744 + 45) of Gaiano is significant in 
this stock only after ‘oregonization’. Both characters 
were measured in subsequent ‘oregonized’ genera- 
tions, and only insignificant differences were found. 

The data may be summarized as follows, Both 
characters are similarly influenced by the Y-chromo- 
some, because the amount of the sex difference 
remains of the same order of magnitude, even when 
the, euchromatin has been profoundly rearranged by 
the crosses. The Y-chromosomes of Oregon and 
Gaiano make-the cells of the females larger, whereas 
the Y-chromosome of Luino does not induce any 
appreciable difference. On the other hand, the values ' 
obtained before and after ‘oregonization’ are different, 
and both characters in Luino are nearer to the 
Oregon ones in the latter stage. "This proves the 
participation of the euchromatic chromosomes in the 
determination of the cell size. 

These results, agree with those obtained by Mather, 
and make it possible to go further in the functional 
interpretation of the heterochromatin. Actually, owing i 
to the type of the characters considered, a connexion 
is established between the Y.chromosome'and cell 
size, that is, between heterochromatin and cellular 
growth. This connexion is the same as that pointed 
out by Caspersson? using & quite different method. 
In fact, my experiments prove genetically that hetero-^ 
ehromatin,has a role of the same kind as direct 
observations of the cellular polynucleotides permit 
one to infers. ' 

CLAUDIO BARIGOZZI 
Istituto di Zoologia e Anatomia Comparata 
dell'Università di Parma. 
* Feb. 2. 


1 Barigozzi, ©., Rend. Ist. Lombardo Sci. e Lett., Ol. Sei., 79 (1945-46). 

3 Mather, K., Proc, Roy. Soc., B, 182, 308 (1944). 

* Caspersson, T., Naturwiss., 29, 33 (1941). 

* These results were párüally communieated to. He PM: ‘for\ 
Experimental Cytology, Stockholm, July 1947. 
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Seaweed Culture. 


COMPREHENSIVE culture experiments of algal 
spores and ova have been carried out, and still more 
are in operation as part of the programme of research 
of the Scottish Seaweed Research Association. The 
principal. object of this “work is to ascertain the 
minimum requirements for the development and. 
healthy growth of zoospores and zygotes of the 
brown alge, yet at the same time de arting, as little 
as possible from natural conditions. ` 
| In the last experiment to be completed, zoospores of 
Laminaria Cloustoni were added to thirty small tanks 
containing either natural or artificial sea water, well 
aerated and circulated. Additional nutrients were 
dissolved in some tanks, light restricted in others, 
water remained unchanged in some cases and changed. 
in others. 

| Among the many interesting results, it was Yound. 
that the zoospores showed their greatest develop- 
ment when disodium hydrogen phosphate, sodium 

litrate-and sodium bicarbonate were added in com- 
bination to natural sea water unchanged during the 
experiment. Two- embryo sphorophytes, which have- 
developed from the ZOOspore through the gametophyte: 
to the sporophyte stages in the above solution in 28. 


* days, are shown in Fig. 1. Up to 32-cell stages were 


found after 36 days. 





Fig. 1 


Fig. 2 


Fig.1. SPOROPHYTH EMBRYOS OF Laminaria Oloustoni. 28 DAYS 
IN SEA WATER WITH ADDED oe NITRATE AND BICARBONATE,” 
x ^. 


Fig. 2. DEVELOPMENT OP Laminaria Oloustoni ZOOSPORES IN SEA 
WATER WITH ADDED URANIUM NITRATE. X 350 


"The surprising result of zoospore development: of 
Li Oloustoni during the same experiments, when. 
uranium nitrate was added to natural sea water un- 
changed during the experiment, is shown in Fig f 2. 
What was thought to be a precipitate of uranium 
proved to be a most prolific growth. ‘More zoospores. 
developed in this tank than,in any of the others. The 
zoospores appear to have begun to develop into 
gametophytes at a rate far outstripping the normal. 
The nuclei in some cases have divided without 
subsequent development of the cell wall.’ The result 
is|probably more ‘cancerous than polyploid’., The: 
nuclei are more conspicuous and take up a central 
position within the cell. The cell walls were hardened: 
by the end of a month and the cells were killed at 
some time during this period, although their initial ' 
growth by division was stimulated. No living 
bacteria « or protozoa were seen in this tank, although 


„both were found active in most other tanks. - 


During the -extensive seaweed survey of the 
Scottish coast* it was noticeable that the growth of 
Laminaria was poor where Ascophyllum nodosum 
was abundant. It is also known: that A. nodosum. . 


32 


will ultimately dominate virgin substrata initially 
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temperature for 18-24 hr., sterilized a 10 Ib. . pressure 


colonized by Fucus vesiculosus. The senior author !for 6 min. and sloped. 


has long considered it a probability that A. nodosum 
might exude something which inhibits the develop- 
ment of.competitive alge, and to test this, zoospores 
of Laminaria Cloustont were grown in natural sea 
water with a piece of living, mature A. nodosum. 
The water of this particular tank was noticeably 
clearer than any of the others, and inspection after 
28 days showed the zoospores to be completely de- 
- colorized. (Of the marine aquaria maintained in 
the laboratory, the water of one containing A. 
nodosum sporelings always remains the clearest.) 

From this, three points emerge: (1) A. nodosum 
produces an antibiotic; (2) the effects of this anti- 
biotic in decolorizing the chlorophyll serves a useful 
means,.for more easily studying the nuclei of L. 
Cloustoni, which unfortunately are structurally 
minute ; and (3) is the zonation of the littoral 
Fücacei, due to ‘chemical claws’ ? 

The nuclei of the normal spores, the spores grown 
with uranium nitrate and A. nodosum appear visually 
similar. They comprise two'small stainable masses 
within a sac of clear material.- 

Full details will be published elsewhere with full 
bibliography. 

F. T. Wanker 
: MARGARET MOL. Sura 
Institute of Seaweed Research, : 
'  Musselburgh, Midlothian. ` 
March 15. . 
ini F. E., “The’ Structure and Reproduction of the,Alge'', 
? Harris, M Bot., 48, No. 184 (1982). 
2 Bold, H. O., Bot. Rev., 8, (2), 69 (1942). 


4 Pearsall, W. M., Nature, 122, 729 (1928). 
* Walker, F. T., Proc. Linn. Soc., 159, Part 2 (1947). 
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Growth“ ;of Phytophthora infestans, (Mont.) 
“de Bary on Artificial Média 


Ir appears from the literature, on * Phytophthora 
infestans that many workers have’ diad. difficulty in 
growing this fungus and in obtaining a supply of 
sporangia. The fungus grows and fructifies well on 
. potato leaves and tuber slices, but such cultures 
require frequent renewal. Recently Snieszko e£ al.! 
in the United States described various media which 
supported growth, particularly a cereal grains — pea- 
nut hull mixture upon which the fungus spored freely. 
Peanut hulls are not readily available in Great 
Britain. i 

In this laboratory, -media for the ilang of 
P. infestans have been made from germinated oats, 

wheat, maize and pea and from dried leaves of potato 
and tomato. At its best the dried potato leaf medium 
was much superior to all other materials tried. 
Sporulation was sometimes so abundant that cultures 
had a powdery rather than a downy appearance. 
Unfortunately, as with oat, wheat, maize and tomato, 
this medium was unreliable, often giving poor growth 
and sporulation. A reliable medium made from pea- 
flour has now been evolved. It is felt worth while to 
publish the information, although the method is by 
no means perfected. 

This medium contains 2-5 per cent pea-flour, 2:5 
per cent sucrose, 1 per cent agar and distilled water. 
The sucrose, agar and half the water are sterilized e 
at 15 Ib. pressure for 15 min., and to this is then 
added the pea-flour in the rest of the water heated to 
40? C. After rapid and thorough mixing, the mgdium 

.is tubed and plugged. The tubes are left at laboratory 


The pea-flour is made from garden peas grown in 
sand under glass. When the plants are 2-3 in. high, 
their leaves and stems are chopped up and dried on 
glass sheets in an electric oven at 55-60? C. The 
time taken for drying varies from two to three hours. 
The dried material is ground with a hand-mill and 
stored in screw-capped bottles in the dark. 

This pea-flour medium has been in use for more 
than & year, and in no instance has the fungus failed 
to grow or sporulate on any batch of it. Some isolates 
of P. infestans, however, grow more rapidly and | 
spore moré freely than others. In test-tubes (6 in. by 
$ in. 5 ml. medium) af 18°C. the fungus usually 
covers the agar in a week and sporing begins in two 
to three weeks. Sporulation is greater if the cultures 
are stored in closed jars. The danger of mould con- 
tamination arising from these damp conditions can 
be avoided by exposing.the cultures once weekly to 
room humidity for a few hours and replacing them in 
clean, dry jars. If the fungus is grown in boiling 
tubes (7 in. by, 1 in., 15 ml. medium), good sporulation 
will take place even if the cultures are not kept 


-enclosed. It is advisable, however, to keep them in 


jars until the fungus is well established. 

Some isolates of the fungus survive longer in culture 

than do ‘others. Test-tube cultures kept at 18? 2 
require subculturing .every four to five weeks ; 
10? C. every ten to twelve weeks. In boiling ies 
some cultures have remained alive for as long as 
seventeen weeks, whereas others have lasted only ten 
to twelve weeks. 

Spores produced by P. infestans on this pea-flour 
medium have infected potato seedlings, tubers and 
adult leaves. The effect of continuous cultivation on 


, the pathogenicity of the fungus is under investigation. 


SYDNEY DHOEESGON 
School of Agriculture, 
Cambridge. 
MARGARET A. Keay 
Commonwealth Potato Station, : : 
Cambridge. . 
March 22. i ; 


* Snleszko, S. F., Carpenter, J. B., Lowe, E. P., and Jakob, J. G., 
ytopath., 37, 635 (1947). 


Hysteresis in the Swelling of Gels 


Hxanoscorro natural fibres generally show sorption 
hysteresis, such that the vapour pressure at any 
given moisture content is higher on adsorption than 
on desorption, whereas no hysteresis is found in true 
solutions. 

In 1942 I suggested? that sorption hysteresis in 
gels could be explained in terms: of their plastic 
properties. This deduction is based on the fact that 
the vapour pressure of a gel is determined by the 
hydrostatic stress acting on it as well as by jthe 
moisture content. It can be shown? that, if either 


‘anatomical or molecular restraints oppose the free 


swelling and introduce plastic flow under shear 
stresses, the hydrostatic component p of the stress 
system, and therefore also the vapour pressure h, will 
be higher on adsorption than on desorption at any 
given moisture content m. 

If, between adsorption and desorption, the differ- 
ence in hydrostatic pressures Ap, this must produce 
a change in volume of the gel: AV = — VAp/k, 
where k is the bulk modulus; while the value of 
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Solid fibres 
V (dry) = 0:0661 
k 0-86 


Spru 
Y (ary) = 





AV 
(calculated) 


0:0045 
0-016 
0:0008 
0:0003 , 


Ap can be obtained from the vapour pressures, pu 
on adsorption, and A” on? ‘desorption, from the 
approximate relation Ap = — (RT/Msp) log (h'[h^),7 
in. which sp = (dV|dm)g the differential volume 
swelling of, the o gel. Thus, if the origin of sorption 
hysteresis lies in plasticity, the volume swelling 
should show hysteresis if plotted against the moisture 
content, such that the volume will be smaller on 
adsorption than on desorption. 

Caleulàtions of AV can be compared ‘with experi- 
ment by using the measurements of Hermans? on 
solid fibres of regenerated cellulose, or those on 
beech‘ and spruce, made in this Laboratory. Approx- 
imate values of k may be taken from calculations 
made here. In the case of the solid fibres these are 
incomplete, since the variation of k with m is not 
known and & single mean value must be used for 
all moisture contents. 

The table gives these m: of AV. For the 
solid fibres all. values of AV (except at m = 0*05, 
where.k is most in doubt) lie below the limit of accur- 
acy claimed by Hermans (0-002 ¢.c./gm.) and will 
therefore not be detectable. This agrees with Her- 
mans” own statement that no volume hysteresis is 
found. For spruce and beech the values of AV lie 
well above ‘the limit of Accuracy and a hysteresis of 
this order of. magnitude is found experimentally, as 
ean be seen in the accompanying graph. 





So far as I am aware, this graph records the'only 
soxperiments so far made which show volume hysteresis 
Kn the swelling of gels. This is no doubt because in 
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| AV 
(observed) | > 
00081 
0:0105 
0:0119 
0-0027 


AV 
(calculated) 


0:0144 
0:0253 
0:0216 
00185 


AV 
(observed) 
0-016 


most solid gels, such as Heman, k is large and the’ 
hysteresis is too small for easy detection ; whereas 
in porous gels such as wood, k is much smaller and 
the hysteresis therefore more prominent. 

The above calculation has tacitly assumed that the 
gel is plastic to shear .stresses and elastic to, thie 
hydrostatic stresses. It can be shown both by’ théory . 
and experiment? that some plasticity to Ap, pects 
in complex porous structures such as wood,'so ‘that 
some relaxation in Ap is to be expected. This effect 
would be more marked at the higher moisture con- 
tents where the wood, is more plastic, and would 
account for the observed fall in AV to‘ very small 
values in this region. 

A full discussion -of this subject is given in an 
internal unpublished Laboratory report, No. P.82 
(1948). : 

v s W. W. BARKAS 
Forest Products f Reséarch Laboratory, 
Department of Scientific and Industrial Research, 
Princes Risborough, Buckinghamshire. ' 
Feb. 10. 


1 Barkas, W. W., Trans. Farad. Soc., 38, 1 (1942). 
EM Ww. (internal unpublished Laboratory report, No. P.81; 
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? Hermans, P. H.; iio to the Physics of Cellulose” (Elsevier, 


Amsterdam, 1 9 1 
y Stevens, w. 04 Rorestri, 12, 38 (1938). a 
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Fine Structupelof the He Il Line hoe 4686 A. 


ACCORDING tothe Dirac theory of the energy states. 
in| hydrogen-liké' spectra, levels of, the same principal 
quantum number n which ‘have the same ‘value of the 
quantum number of total áfigular momentum j should 
coincide. Lamb and Retherford!*have shown that 
in| the second quantum state of the hydrogen atom 
the 2 2S, ,-level lies 0-03 cm.~! above the. 2 Pys 
term. Bethe? has tried to explain this discrepancy. 
by an interaction of the electron with the radiation 
field. His preliminary calculations show complete 
agreement with experiment for the hydrogen atom. 


: HA the He II spectrum he ‘predicts a shift of the 


3 |2S,j,-level with respect to the 3 *P,,level by 

0-13 emt. ' 

We have investigated the fine structure of the 
He Il line à = 4686 A. (n = 4 —n = 3) with a 
Fabry — — Perot interferometer and have found that 
the 3 4S) .-level lies 0:137 +'0-015 cm. above the: 
value given by the Dirac theory. Greater accuracy , 
has not yet been possible because of the breadth of 
the lines. 

7 H. KoPFERMANN 
‘ W. PAUL ‘ 


Zweites Physikalisches Institut, 


Géttingen. SA: 
March 6. ; 


*Lambfjun., W. E., and Retherford, R. C., Phys. Rev., 72, dm (1047). 
1 Bethe, H. A., Phys. Rev., 72, 339 (1947). 
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THE CYTOLOGY OF THE HONEY 


BEE, APIS MELLIFICA L. 
, By Da. ANN R. SANDERSON | 


AND 
DAVID W. HALL 


Zoology Department, University College, Dundee 


T cytology of Apis mellifica L. has been 
investigated, by Petrunkewitsch!.?, Doncaster?:4, 
Mark and Copeland’, Meves*, Nachtsheim"$, 3, and 
Jegen?.  Nachtsheim figures the chromosomes as 
spherical in shape, 16 in number in spermatocytes 
and oogonia, and reduced to 8 in the ootid. In 
his interpretation of the chromosome constitution of 
the nialeand female hé resorts to a theory of ‘“Sammel- 
chromosomen”, in which some chromosomes are said 
to be "einwertig" and others "doppelwertig". His 
cytological findings are so exceptional and the results 
of the workers mentioned above are so anomalous 
that they are open to’ criticism (see Sanderson!?). 
Furthermore, on the basis of Nachtsheim's work, a 
pie that the drone bee is a diploid organism with 

a haploid germ tissue has been receritly advanced by 
Whiting". The problem obviously required re- 
investigation and this we have undertaken, using 
improved modern methods of fixation and of smear 
technique on abundant material. : 

The accompanying photographs: of our material 
clearly show the chromosome number in male and 
female to be 16 and 32 respectively, and also the 
chromosomes to be mostly rod-shaped, not rounded 
as depicted by Meves, Doncaster and Nachtsheim. 

Smears of larval testes fixed and stained in aceto- 
carmine or &ceto-orcein yield convincing counts of 
gonial plates (Fig. 1). In these one chromosome is 
hooked and somewhat larger. than.the rest (Fig. 1, h); 
it is very striking in late anaphase. In- oogonia two 
similar hóokéd chromosomes can, be-. distinguished. 
These, findings agree with the work of. Granata}?.1® on 


' the spermatogenesis of the carpenter bee, Xylocopa 


violacea L., where the 16 chromosomes are hooked 
and separate, - -In the, honey bee we have never found 
the chromosomes lyingin: ‘pairs in either male or female 
and we therefore suggest that the apparent pairing 
of chromosomés, and formation of “Sammelchromo- 
somen” found by Nachtsheim were due to the 
technique employed. Oogonial counts can be obtained 
from: queen larve and pups (Fig. 4), and plates 
showing the same number, 32, can also be obtained 
from worker larvee before the ovaries degenerate. 
With regard to the abortive division of the 
spermatocytes, we confirm the observations of 
former workers that the chromosome number is not 


. reduced during maturation, but we have not been. 


able to confirm currently accepted views on bud 


formation... 


Our investigation of egg.maturation is still incom- 
plete, but examination of some twenty spindles in 


' smeared unfertilized eggs shows that maturation 


follows the usual method found in arrhenotokous 
saw-flies and other groups of insects. The first 
spindle lies near the margin in the broad end of the 
egg; in aceto-orcein squashes the chromosomes in 
metaphase and early anaphase appear to be viscous, 
(Fig. 7); about 16 bivalents can be counted on the 
equator and, later, 16 chromosomes travel towards 
each end of the spindle ;' the daughter groups line 


,up on two other spindles which appear to arise 
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PHOTOGRAPHS OF MALE AND FEMALE TISSURS OF HONEY BER, 
ALL TO SAME SCALE. FIG. 4 IS FROM A SERIAL SEOTION STAINED 


WITH IRON HEMATOXYLIN; ALL OTHERS FROM AQHTO-ORCEIN 
SMEARS 
Fig. 1. TWO SPERMATOGONIAL PLATES; 16 CHROMOSOMES ; 


h, HOOKED OHROMOSOME 
Fig. 2. DIPLOID PLATE IN MALE FOLLICLE OBLL ; 32 CHROMOSOMES 
Fig. 3. MALE BLASTODERM OELL; ABOUT 16 CHROMOSOMES 
Fig. 4. OOGONIUM; 27 OHROMOSOMES:SHOWN  ' + 


FEMALE BLASTODERM CELL, LATE PROPHASE; ABOUT ' 
32 CHROMOSOMES 


Fig. 6. FEMALE BLASTODERM ORELL, METAPHASE; 31 CHROMOSOMES 
5 WN 


Fig. 5. 


EGG MATURATION, FIRST SPINDLE METAPHASE ; ABOUT 13 
BIVALENTS IN FOCUS 


Fig. 8. EGG, SECOND MATURATION SPINDLES ; 15 CHROMOSOMES 
SHOWN IN LOWER METAPHASE PLATE, AND 15 OHROMOSOMES IN 
UPPER METAPHASE PLATE (3 DISPLACED TOP LEFT) 


Fig. 7. 


immediately, and some of these chromosomes already 
show chromatid formation (Fig. 8). 

Regarding evidence of somatic numbers, male and 
female blastoderm smears distinctly show 16 and 
32 (Figs. 3, 5 and 6), and here the chromosomes by 
comparison with those of germ cells are much longer 
and thinner, so that size differences are more apparent. 
Though further work is necessary, our material gives 
the impression that blood and muscle cells in the 
pups show normal numbers. Somatic polyploidy 
does occur in hypodermal, malpighian and tracheal 
cells, and follicular epithelium cells of testis and 
ovary. In the male, follicle cells with 32 (Fig. 2) 
in the female, follicle 
cells with the gonial number are rare, but the actual 
degree of polyploidy is not yet determined. Like- 
wise, embryonic serosa cells frequently become 
polyploid. n contrast to the non-social Hymen- 
optera, where the male is conspicuously smaller than 
the female, the drone and queen honey bee do not 
show .such disparity; the relation of body size to 
polyploidy in the bee therefore requires further 
investigation. It is also necessary to ascertain in 
what particular tissues polyploidy arises. 

Our evidence establishes beyond ‘doubt that the 
male is haploid, at least at the beginning of cleavage, 
in blastoderm stages and in the larval testis. Whiting, 

- 


s 
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basing his theory on Nachtsheim’s figures, considers 
that the male and female honey bee are somatically 
diploid and tetraploid respectively, the haploid 
number being 8. 'Nachtsheim's results do not agree 
with those of Petrunkewitsch, who found 16 chromo- 
somes in the oocyte, nor of Meves, who demonstrated 
16 in the second spermatocytes, nor with our findings, 
especially those relating to oogonia and egg matur- 
ation. Furthermore, Nachtsheim’s results have long 
puzzled cytologists, but since our new evidence 
clarifies the situation, Whiting’s views on polyploidy 
in the bee appear inacceptable. 

Our conclusions have been, reached after a study 
of a wealth of material which permits us to stress 
the following points on honey bee cytology: (1) the 
well-defined shapes and individuality of the chromo- 
somes; (2) their discrete arrangement at all times ; 
(3) the haploid-diploid’ constitution of the male and 
female, the male having 16 and the female 32 
chromosomes in gonial and in normal somatic cells ; 
(4) the invalidity of Nachtsheim’s evidence regarding 
“Sammelchromosomen” ; and (5) the inacceptability 
of Whiting’s theory on somatic polyploidy in the 
honey bee. 

We wish to acknowledge indebtedness to Mr. D. 
Robb for the use of an observation hive, to Mr. D. 
‘Gauld, and to many other local beekeepers. for their 
ready co-operation in supplying suitable material, 
and to Mr. H. R. Ness for invaluable help with the 
photography. Prof. A. D. Peacock, in whose depart- 
ment this work has been carried on, has throughout 
given helpful advice and criticism. 
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"VENEREAL DISEASE CONTROL IN 
POLAND 


OLAND is at present faced with a venereal disease 
problem against which the state of affairs in 
Britain appears insignificant. The incidence of 
‘venereal diseases has increased enormously over the 
‘war years and the number of fresh infections with 
syphilis is now calculated to be about 150,000 per 
year. There is a decrease in live births of about 
40,000—50,000 per year, the mortality-rate from 
syphilis being about 11 per cent. The reason for this 
state of affairs is not far to seek. The Germans 
spared little attention for the Poles whether they 
‘were in Poland or displaced to other countries. 
Venereal diseases were prevalent among displaced 
ersons, and although plans were formulated before 
É- day for the treatment of infected persons before 
khey were repatriated, nothing was, in fact, ever 
lone for them. | 
The Ministry of Health in Warsaw has now pre- 
pared a permanent programme for venereal diseases 
control and a temporary programme for immediate 


“- 
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operations. The basic units are consultation centres 
for skin and venereal diseases in health centres 
distributed throughout the country, and there are, : 
of course, clinics in the hospitals of the major cities. 

' The basis is a network of medical facilities free to 
all. The principle of the legal basis is that every 
citizen with venereal disease can, if necessary, be 
compelled to submit to treatment. Sources of 
infection are to be discovered and put under treat- 
ment. Auxiliary measures include periodic surveys 
of persons susceptible to infection; obligatory . 
pre-marital examination; obligatory serum tests 
for syphilis in pregnant women ; training of medical 
personnel; propaganda; control of prostitution 
and vagrancy;,.control of alcoholism; and col- 
lection of statistics. Every physician, regardless of 
his status, is required. to determine, and report to 
the nearest centre, all the sexual contacts” of his 
patients during the infectious period.  Persoris so 
named are requested to attend the centre. within 
seven days, and if there is no response a health visitor 
is'to be sent. If this is still unavailing, compulsion 
is: used. Mobile ambulance units are to be used in 
isolated districts for treatment, propaganda, mass 
observation, training, etc. Training courses, to be 
attended at least once & year by the medical men in 
centres, are to be held in the main provincial centres 
and will include diagnostic methods, modern treat- 
ment and management of' complications, control and 
organisation, and propaganda organisation. Propa- 
ganda will consist in popular lectures, films and 
slides, posters and pamphlets and  anti-aleohol 
appeals. 

This programme is directed to the rapid treatment. 
of syphilis during 1948. The old long-term treatment 
is discarded in early syphilis because of the high rate 
of default and possibility of continuing infectious- 
ness. Use of penicillin reduces treatment-to about: 
two weeks and the,infectious stage to about the same 
period; but ‘there is & risk of infectious relapse in 
15 per cent ofeases." 

It ig proposed, to ‘do ‘sample surveys of fifteen 
groups “of a thousand people in various areas to gain 
information on prevalence and distribution of disease. 

The importance of aċcuratè serological examina- 
tions is recognized and a ‘standard, (flocculation) test 
is,to be used throughout. "the country. Private: 
laboratories are to be checked each year to ensute 
efficiency. Serological examination is.to be routine 
on first diagnos's of pregnancy, and for,military 
recruits, students and workers. 

In the rapid treatment scheme every doctor, in 
public or in private practice, is to be employed. 
High standards in diagnostic technique are required. 

Rapid treatment is to be given to all cases of 
symptomatic early syphilis and to cases of asymp- 
tomatic early syphilis (up to three years from date - 
of infection) which have not previously been treated 
or which have received less than one standard course 
of arsenic and bismuth. The treatment is to consist 
of :3,000,000 units of penicillin in oil-beeswax sus- 
pension given in doses of 300,000 units each day for 
ten days. 0-2 gm. bismuth subsalicylate is to be 
Biven on the first, fourth, seventh and tenth days 
of treatment. The bismuth is omitted in pregnant 
women. Children are to receive 200,000 units 
penicillin per kilo body weight. 

Intensive propaganda on the necessity for early 
treatment and systematic follow-up and on the 
availability of free treatment facilities is to be carried 


‘on ‘by posters, newspaper articles, radio and films. 


4 
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The rapid treatment method is only intended for 
use in the early stages of syphilis, early cases of 
latent syphilis, in pregnant women at any stage of 
disease, and in congenital syphilis, inadequately 
treated, up to the third year. Diagnosis is to depend 
on the finding of Treponema Pallidum by dark- 
ground examination, a positive serum test in the 
presence of clinical signs, or two positive serum tests 
in the absence of clinical'signs if the history suggests 
an infection of less than three years duration. 

Drugs are always available at centres; but a 
private practitioner ‘receives supplies only .after 
notifying & ease and sending a requisition form. 
'This will inevitably lead to delay in starting treat- 
ment in many cases. Private practitioners may 
charge’ a fee for treatment, but have to inform the 
patient that the drugs are supplied free. 

Follow-up after treatment consists in clinical 
and serological ‘examinations once a month for the 
firsb six months, every three months in the second 
six months, and each six months in the second 
year. The cerebro-spinal fluid is examined six 
months and two years after treatment. Failures 
after rapid treatment are to receive four courses of 
arsenic and bismuth on the long-term plan. 

The examining physician must obtain from the 


’ patient particulars of all his contacts from the time 


of contracting the disease (eight weeks before the 
first sign in the case ,of syphilis) until the time of 
diagnosis. The patient is asked to try to bring for 
examination all such contacts; but methods of 
compulsion can be used as a last resort if persuasion 
is unsuccessful. 

The theoretical basis of this plan is excellent,’ 
embodying as it does the latest features of Anglo- 
American practice. It is complicated in practice by 
the necessity for a formidable amount of document- 


` ation on the patient, treatment, drugs, follow-up, 


contacts, statistics, etc. Indeed, the paper-work 
will constimé more man-hours thar diagnosis and 
treatrnent, as was the case in the Services during the 
Wax. ' 

The ‘choice of treatment liado E been/ in- 
fluenced, nò doubt, by considerations of time and 
availability , of diugs.”, I do nbt consider, personally, , 
that the addition of 0: 8°gm. bismuth subsalicylate 
will increase the.cure’ rate. I believe it will do no 
more than delay ithe, t appearance of signs of relapse 
in cases which, Will fail. There is nothing to show that 
bismuth and ‘penicillin are synergistic in action. The 
effect of penicillin during a rapid treatment would 
be more likely to be enhanced by the addition of 
arsenic (as an arsenoxide for preference) to the 
schedule. This idea has, no doubt, been discarded 


‘because of the slight risk of arsenical toxice effects 


and because of its technical difficulties. Arsenicals 
have, to be administered intravenously, and it is 
probable that Poland at the present time lacks the 
skilled personnel necessary to cope with these'added 
difficulties in the vast numbers of cases to be 
treated. 

The choice of 3,000,000 units as the total dose of 
penicillin is again, no doubt, governed by circum- 
stances ; but itis a minimal effective dose and ought 
to be doubled as soon as supplies are available. 
With an infectious relapse-rate estimated (con- 
servatively in my opinion) at 15 per cent, the follow-up 
programme must be very carefully carried out and 
failures re-treated without delay if an end state worse 
than the original is not to follow an initial apparent 
success. 
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The Polish medieal authorities are to be con- 
gratulated on a carefully prepared and ambitious plan 
which seems to cover the immediate needs and make 
& basis for a useful service in the future. The. 
statistical service may prove of great value in the 
rapid assessing of any treatment schedule, and it is 
to be hoped that if it is a success the system will be 
used for comparative experiments in treatment. 

JAMES MARSHALL 


DECARBOXYLATION OF 
OXALACETATE BY BLOOD 


By PETER M. NOSSAL 


_ Department of Biochemistry, University of Adelaide 


TO d of carbon dioxide from oxalacetate 
by washed rabbit erythrocytes at pH 7:4 has 
been reported previously}. Because of the solubility 
of carbon,dioxide at that pH, this could at best be 
only a qualitative indication of the decarboxylation 


. Working in either phosphate or 2M acetate buffer 


and measuring carbon dioxide formation by th: 
standard Warburg technique, the process has bee: 
thoroughly investigated. 

The"process is found in the following constituent. 
of rabbit blood, either freshly drawn or stored fo 
periods (up to several days) on ice: whole bloodii 
erythrocytes, erythrocyte hemolysate, plasma an 
acetone powder extracts of all the aforementionedll 
Hiemolysates were usually the most active, whol 
blood, erythrocytes and plasma roughly equall: 
active, and acetone powder extracts all slightly les. 
active. 

At pH 6-5, no decarboxylation of either «-ketc 
glutarate or pyruvate was observed, whereas oxa 
acetate decarboxylation was considerable ; thus tb. 
system seems to be specifie for that substrate. 

Dialysis for 20-24 hours against distilled wate 
caused reduction in activity. Whereas neither mar 
ganoüs ions (Mn++) nor magnesium ions (Mg++) ha 
any influence on the decarboxylation by any of th» 
above preparations prior to dialysis, partial restoratio 
of activity in dialysed extracts was observed by fairl 
high concentrations (107 M-10? M ) of manganot 
ions, and, less markedly, magnesium ions. Thiamin» 
does not feature in the process under the experimente 
conditions employed. Added pyruvate in no wa» 
affects carbon dioxide output, so that the reactic 
does not seem to be a Krebs condensation to ci. 
&conitate. The process is not markedly reduced b. 
submersion of the enzyme in water baths at 70—75* ( 
for periods of 1-4 min. 

It must be noted that oxalacetate itself undergo 
a quite rapid autodecomposition under the exper 
mental conditions. This is very sensitive to pH an» 
varies somewhat for each different oxalacetate soh 


"tion, so that all experiments were invariably run wit 


duplicate blanks containing only the appropria 
buffer and the substrate. Influence of pH on aute 
decomposition of oxalacetate is shown below, that + 
pH 7 being taken as 100 for comparative purposes 


40 4b 60 ,05 27 


5:0 55 7 
280 250 150 330 1 


| 
pH 3:6 
Decarboxylation 300 180 150 


All references made to decarboxylations are to Mi 
taken as increases above the autodecomposition rat 


obtained after duly correcting for autodecompositic 
blanks. 
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It is suggested from the following experiments that 
two different mechanisms (apart from autodecom- 
position) may operate in blood under certain con- 
ditions. 

Examination of the effect of pH showed that 
deearboxylation occurred for the full range tested, 
namely, pH 8-4~3-5. No experiments were carried 
out at pH values lower than 3-5. It was seen that, 
at the latter pH, very great activity is still obtained 
in both hemolysates and plasma. Actually, that of 
the hemolysate is definitely greater at pH 3:5 than 
at any other pH tested, in spite of the very large 
correction due to the autodecomposition, whereas 
plasma seemed to show optimal activity between 
pH 4 and 5. Since it seems almost certain that an 
enzyme of this type would not have a pH optimum 
at 3:5 (or even below this value), the existence of a 
second, non-enzymatic mechanism is suggested under 
conditions of very low pH. This suggestion is very 
strikingly supported by the following experiments 
in which the system was first boiled at a certain pH, 
and the decarboxylative activity afterwards. de- 
termined at the same pH (after readjustment, if 
necessary). 

Boiling acetone powder extracts or diluted hemo- 
lysates at pH 6-5 for less than 1 min., causes almost 
complete, cessation of the ability afterwards to de- 
carboxylate the substrate. However, boiling the same 
hemolysate or plasma samples at pH 3-5-4-0 not 
only failed to cause such reductions in activity, but 
usually, especially in the case of hemolysates, a more 
rapid decarboxylation for the boiled sample was 
observed when compared with an unboiled control. 

To account for these consistent, unusual results, 
the following hypothesis is suggested. At physio- 
logical pH, decomposition of oxalacetate is brought 
about by an enzymatic, heat-labile process, in which 
manganous ions and, to a less extent, magnesium 
ions, but not thiamine, are involved. The system 
may thus be similar to the enzymes in pigeon liver 
described by Evans et al.? and in bacteria by Krampitz 
and Werkman’. In more strongly acid solutions, 
however, & heat-stable decarboxylation appears 
which is due to the liberation of some substance 
previously not present in a free state. This liberation 
as definitely accelerated by boiling in acid solution, so 
that boiled samples show a more rapid evolution 
of carbon dioxide than the corresponding unboiled 
controls. 

The spontaneous decomposition of oxalacetate was 
then further investigated in order to throw some light 
on this second, non- -enzymatic mechanism. It was 
found that both manganous ions (Mn++) and mag- 
nesium ions (Mg**) at concentrations of 10? M con- 
siderably increase the autodecomposition of oxal- 
acetate at pH 6-5, the former up to 75 per cent, 
the latter up to 40 per cent. At a final concentration 
of 10°, however, these effects were much less pro- 
nounced. Ammonia, considerable amounts of which 
are undoubtedly released during boiling at strongly 
acid pH values, did not affect the process in con- 
centrations of 107? M-10 M, and therefore does not 
feature in the second process. These experiments 
also were carried out at pH 6:5. Finally, it was 
thought that iron, which may well be formed from 
hemoglobin at low pH values, might account for the 
increases observed. 
ferrous and ferric ions at final concentrations of 
107? M, increases of nearly 100 per cent over a period 
of one hour occurred. Ferric iron appeared to be the 
more active of the two, and dilution of both to 10° M 
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did not reduce the effect nearly as greatly as was 
found with magnesium and manganous ions. 

It thus appears that inorganic ferric iron may 
account for at least a part of the second, non-enzym- 
atic decomposition of oxalacetate observed at very 
low pH values. However, other metals or factors, 
such as Breusch’s heat-stable tissue extract*, cannot 
as yet be excluded. 

Full details of this work will appear in the Australian 
Journal of Experimental Biology and Medical Science, 
and further work in connexion with both mechanisms 
is still in progress. 

I wish to express my gratitude to Prof. J. G. Wood 
for a generous supply of the substrate, to Prof. M. L. 
Mitchell for continuous advice, and to M. Wellby 
for technical assistance. ; 

1 Nossal, P. M., Aust. J. Exp. Biol. Med. Sci., 26, Part 2 (in the press). 
avona N A., Vonnesland, B., and Slotin, L., J. Biol. Chem., 147, 771 


(1943). 
> Krampitz, L. O., and Werkman, C. H., Biochem. J., S; 595 (1941). 
$ Breusch, F. L., Biochem. J., 33, 1757 (1930). t 


AMERICAN PHILOSOPHICAL 
SOCIETY 


: ANNUAL REPORT 


HE yearbook for 1947 of the American Philo- 

sophieal Society, Philadelphia, Pa., covering the 
year January l-December 31, 1947, is & useful 
reference work, with its list of officers and com- 
mittees, as well as of members, biographical memoirs 
(including those on Joseph Quincy Adams, Irving 
Fisher, M. Ganberg, P. Janet, H. S. Jennings and 
M. Planck) and reports of meetings. A. brief history 
of the Society by E. G. Conklin, and the charter and 
laws are also included. 

The report ‘of the Committee on the Library 
records further accessions of more material relating 
to Benjamin Franklin and refers to progress during 
the year in the American Indian linguistic projects. 
At ‘a conference called on October 18, 1947, to 
co-ordinate & programme in American archeology 
with that in linguistics, it was decided to restrict the 
area to be studied to the Iroquois and allied groups, 
and to compile a union list of Indian manuscript 
material as well as a manual for the’use of amateur 
archeologists for the Iroquois ares... 

The report of the Committee of Publications gives 
some details of the foreign exchange list at December 
31, 1947, revision of which has continued. In addition 
to the European libraries, a list is being drawn up of 
institutions in Latin America which should be placed 
on the regular exchange or on a temporary list for 
one year. Thirty- four papers were accepted for 
publication in the Proceedings during the year, as 
well as seven monographs for the Transactions and 
one book for the Memoirs; two new volumes of the 
latter were issued in 1947. A list of publications ` 
during the year is appended to this report. 

The report of the Committee on Research details 
the general principles adopted by the Committee in 
regard to grants and lists of the eighty-nine grants, 
totalling 80,103 dollars, made from the Penrose Fund 
during the year, with an analysis of the distribution 


It was found that, for both ,by subjects and a summary of grants made from 


July 31,: 1933, to December 31, 1947, totalling 
846,605 dollars. A further nine grants, amounting to 
8,300 ,dojlars, were made from the E. R. Johnson 
Fund, and twenty-two grants, amounting to 46,610 | 


- amino-glyools. 


» 


. 4nelanogaster suggests that the wild type allele of the 
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dollars, from the Reserve Fund for Post-War Expendi- 
tures. Among the reports from recipients of grants 
included in this yearbook are those from E. Hille on 
studies in the theory of semi-groups; W. A. Hiltner 
on` photo-electric observations of selected Wolf- 
Rayet. stars, the polarization of the continuous 
radiation from early-type stars and selected eclipsing 
variable stars; and from F. B. Wood on photo- 
electric observations of eclipsing binaries. F. F. 
Clevéland reports on his studies on molecular spectra 
and molecular structure of olefins, acetylenic com- 
pounds, diastereoisomers, hexachloroethane, hexa- 
bromoethane and other compounds, C. P. Harnwell 
on the construction of a new type of beta-ray spectro- 
graph to investigate the bete-ray spectra of radio- 
elements emitting electrons and positrons, and H. H. 
Nielson on high-dispersion measurements on the 
infra-red spectra of the polyatomic molecules of 
hydrogen sulphide, acetylene, difluoromethane, di- 
methyldcetylene, arsine and deuteroarsine. Work is 
described by E. Berliner on the competitive bromina- 
tion of alkylbenzenes for the purpose of ascertaining 
a possible conjugation of alkyl groups with the 
benzene ring, by-J. L. and E. M. Irvin on the apparent 


~ 


acid dissociatión constants, quinoline antimalarials ^ 


sich as ‘Pamaquine’ and other 4-amino- and 
4-hydroxyquinolines, and by J. F. Mead on the 
action of lead tetra-acetate on amino-aleohols and 


Studies in chemical embryology are reported by 
J. L. A. Brachet, on the quantitative spectrographic 
analysis of salt metabolism in developing Fundulus 
eggs and senescent Drosophila by O. C. Glaser, and 
on isolated embryonic amphibian cells with special 
reference to cellular structure, motility, aggregation 
and differentiation, and embryonic cell inclusions, 
particularly of yolk, lipo¢hondria and microsomes by 
J. F. K. Holtfreter. A* serological investigation of 
spseiation and evolution, using the Libby photron- 
reflectometer, has been made by P. ‘A. Moody, and 
experimental studies on the development of structure 
and: ‘function in the central nervous system of 
Fundulus embryos by J. M. Oppenheimer indicate 
that metrazol has a selective action on the cell-layers 
nearest the central canal. C. W. Clancy’s investigation 
of the development. of eye colour in Drosophila 
vermilion gene is not only concerned with the 
reactions leading to the formation of the brown 
pigment component but also in some unknown way 


- with the formation of the red pigment. J. F. Crow 


reports on the different susceptibility to ether of 
several closely related Drosophila species, H. Geiringer 
on the theoretical genetics of multivalent organisms, 
H. P. Hansen on post-glacial forest migrations and 
climate in Western Canada, and Ching Ts20 Wei on the 
seed-borne diseases of soya beans. C. R. Procter has 
made ‘an ecological study of a group of ferns, Dry- 
opteris cristata and its relatives, in the eastern United 
States, and E. Girden a phylogenetic comparison of 
experimental drug dissociation. The electrical 
responses of the human retina to stimulation by 
light of various wave-lengths has been studied by 
L. A. Riggs, the application of the concepts of servo- 
theory to biological systems by C. L. Kreezer; and 
the specificity and sensitivity of a further fifty 
colorimetrie tests for eighteen amino-acids by A. P, 
Kline. ` 


In the field of social sciences, studies of wholesale . 


commodity prices in Philadelphia during the Revolu- 
tionary War and of industrial relations in Norway 
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are reported ; and, in that of the humanities, of the 
prehistoric archaeology of the Tangier area of Morocco, 
preliminary excavations, at Cottonwood Cave and 
Pueblo, Colorado, the distribution of petroglyphs in 
the United States and the archeology of Marajo 
Island, Brazil. 


^ 


S ( 





WEST AFRICAN SEA-FISHERIES 


¿p ATR. G. A. STEVEN’S report of his work*, as the 
sole fisheries development officer, under acute 
difficulties of war-time conditions, in Sierra Leone, a 
Colony where the sea-fisheries were almost entirely 
undeveloped, has now been published. It should 
prove a most valuable guide to Mr. Steven’s successors, 
and leaves one profoundly hoping that they will find: 
their path made smoother for them. 

There is little doubt that the sea-fisheries in these 
undeveloped regions could be made to. yield a vastly 
greater contribution to the sadly inadequate pro- 
portion of protein in the local diet. The small-scale 
trawling experiments with the Maid Honor (Skipper 
R. E. Brown) showed a yield of 86 Ib. per hour from 
a 64-ft. headline trawl, which is sufficiently encour- 
aging.-In pre-war years a large British trawler with 
(say) 110-ft. headline gear, and vastly more expensive 
to run, could pay her way on double that yield. 
Since the report was written, we have been verbally 
informed that Maid Honor, still working in the same 
locality, is paying her way handsomely. 

Fish are there in trawlable quantity, building of 
vessels up to the size of small motor-trawlers seems 
to be possible in the Colony and—probably Mr. 
Steven’s most valuable ‘achievement—a local team 
of net-makers was speedily trained to make good 
trawls and trammels. Machinery, of course, must be 
imported, but the only weak spot in the local con- 
tribution towards an incipient industry would seem 
to be need for further training of African seagoing 
trawlermen in repairing nets at sea. 
‘TOne big question concerning the ground-fish 
remains unanswered : in the absence of fundamental 
knowledge of the ecology of those seas, we have 
no idea how much fishing the stocks can stand. 
Hence. should any considerable industry develop, it 
must be controlled by guess-work, until some marine 
biological survey is completed. Mr. Steven justly 
points out that such surveys are beyond the résources 
of the smaller individual Colonies, for -a central 
laboratory of some size and an ocean-going research 
vessel would-be essential. Probably the subsequent 
working-up of the material would be best carried out 
in Great Britain, for a long experience of marine 
biological work overseas has left the present writer 
painfully aware of the almost complete absence of 
library facilities outside Europe (and the United» 
States), apart from a very few of the larger cities in 
the greater British dominions. i 

Until these essential long-term researches are wol» 


; advanced (which must take years of patient en- 


deavour), there is no practical alternative to Mr. 
Steven’s view that development officers must'just go 
ahead developing as well as they can, and controlling» 
as seems locally expedient; but the danger of baoi 
or inadequate controls, when the cart is thug put 
before the horse, is very considerable. Mr. Steven 
admits this; but having worked in an area that seems 


* Repot on the Sea Fisheries of Sierra Leone. By G. A: Steven 
(Freetown ,1945; London: Crown Agents for the Colonies, 1947.) 
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to be unusually rich (from what little one knows of the 
fish populations of warm seas) he does not emphasize 
the danger of over-fishing tropical stocks, on the 
sudden introduction of efficient European methods, 
80 strongly as the reviewer would have done. Prob- 
ably this was because it was only too obvious'at the 
time of Mr. Steven's tour that there could be no 
suggestion of over-fishing with the inadequate 
equipment at the disposal of the Colony; but a 
recent example of the type of trouble that must be 
guarded against has been fhe very rapid develop- 
ment of an over-fishing problem in the Australian 
shark fishery. 

Mr. Steven’s descriptions of existing native 
fishing practice are most interesting, and must be of 
great value to those about to undertake similar tasks 
4n the Colonies. The Clupeoids, so far as is known, 
withstand intensive exploitation better than ground- 
fish, and here development of the bonga fishery could 
probably proceed a very long way without danger to 
the stocks. a 

The great difficulties of preservation, processing 
and storage of fish in a climate which is very humid 
«as well as hot should be more clearly visualized by 
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«all concerned in such matters (as, for example, those. 


responsible for fixing the price of-ice). The demon- 
«stration that dehydration may give better value-than 
canning for local purposes amounts to a challenge to 
the technicians to devise economic means for the 
large-scale dehydration of fish under the most 
adverse climatic conditions. 

The biologist will follow the report more easily 
«after reading the very brief account of the principal 
food-fishes of the area, giving scientific as well as 
local names, in one of the previous Government 
publications by Hornell’, to whose pioneer work Mr. 
«Steven refers in his introduction. That so long an 
winterval elapsed between Hornell’s report and Mr. 
wSteven's appointment to follow it up is most regret- 
sable. . T. J. Harr . 


* Sierra Leone Studies, 14 (1929). 


CHEMICAL INDUSTRIES IN 
SCOTLAND 


HE report of a committee appointed in May 

1945 by the Scottish Council on Industry (20 
KGeorge Street, Edinburgh. Pp. 39. 25.) to inquire 
into the present conditions and post-war prospects 
«of the chemical industries of Scotland and to recom- 
«mend action to the Scottish Council is based on a 
survey made in 1945-46, and its publication has been 
zonsiderably delayed.  'The section dealing with 
«esearch has been rewritten; but the main recom- 
mendations and findings of the Committee remain 
inchanged in spite of the delay. The Committee 
«made no attempt to define a chemical industry but 
'imited the report to those industries covered under 
Khe various sections of British Chemical Abstracts B, 
excluding, however, those sections such as iron and 
steel, metallurgical industries and fuel, which were 
woeing studied elsewhere. Figures quoted in the 
Appendix show that so far as explosives are concerned 
sthe proportion! of operatives employed in Scotland is 
«ell above that calculated on a United Kingdom 
poopulation basis, while in the chemical industry in 
sgeneral the proportion is well below this figure. The 
“Committee, however, has throughout taken the view 
that Scotland cannot be treated as a separate entity 
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when industrial development is under consideration. 
It has endeavoured to take a broad view and believes 
that any expansion of chemical industry in Scotland 
would have beneficial repercussions on the national 
economy of the whole of Britain. It also urges that 
a survey of an industry which so markedly depends 
on research involves consideration of the research 
facilities available in Scotland at present. 

iA survey of research facilities constitutes an 
important section of the report. This survey leads 
the Committee to believe that there is scope for a 
much more intensive application of research to 
problems of particular importance to Scotland, and 
that much of this research is of a kind which might 
properly be undertaken by a Government laboratory 


or by a research association. The principal recom. . 


mendation of the report is, in fact, the formation of a 
chemical research committee, with representatives 
from industry, academic institutions and existing 
research associations, to formulate the problems of 
chemical research and development which require ' 
investigation to meet Scottish needs, to survey the 
facilities available for their investigation and to make 
recommendations for extending those facilities where 
required. Next, the Committee concludes that many 
firms have been, and still ‘are, suffering from a 
shortage of labour and sometimes of technological 
skill. The diversity of the operations required of the 
workman in any manufacturing chemical process 
demands a high quality of labour, and on this point 
a conference is recommended between representatives 
ofithe Ministry of Labour and of the chemical manu- 
facturers. Furthermore, chemical manufacturers on 
the whole do not yet appreciate the advantages to 
be derived from more adequate scientific control of 
chemical operations; and the Committee also 
recommends that their attention should be directed 
to the large number of graduates in pure and applied 
science who qualify at the Scottish universities and 
technical colleges every year, only ten per cent of 
whom at present find employment in Scotland. 
Extension of the work of the Geological Survey.so 
as to accelerate the rate of progress is recorhmended, 


f and this shoùld be given wider publicity. Indigenous 


raw materials such as limestone, quartz, felspar and 
baryta should be critically examined by the sug 
gested chemical research committee and indusirialists~ 
with the view of their, utilization in new chemical ' 
development, and steps should be’ ‘taken to bring ‘the 
possibilities of chemical manufacturing development 
under the North of Scotland hydro-electric schemes 
before the. industry. The refining and cracking of 
crude mineral oil in Scotland should be extended 
considerably and coupled with a more exhaustive 
utilization of coal tar as a source of chemicals. 
Further exploration of the potentialities of such pro- 
cesses as the Robinson-Brindley òr the Figcher- 
Tropsch for organic synthesis is also recommended. 
Stress is laid on the importance of a substantial 
reduction in the cost of coal and of easing the situa- 
tion in regard to Government control of raw materials 
and housing. Conditions for expansion of export 


trade are regarded as good,,but conference with . 


shipping interests is recommended on measures to 
avoid the burden on manufacturers caused by the 
tendency to transfer Scottish manufactured material 
jo southern ports for shipment abroad. 

‘In regard to particular industries, the Committee 
hopes that the newly formed Coal Tar Research 
Association will find a place within its organisation 


for a Section operating in Scotland where, owing to 
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differences in coal and methods of carbonization, 
special problems have to be tackled; and also that 
the enormous post-war demand for all types of glass 
will be met in part by a general expansion of the 
Scottish industry. Scotland should also have a con- 
siderable share in the expansion of thé dyestuffs 
industry ; but the future of the papermaking industry 
in Scotland is bound up with the renewed importation 
of esparto grass and wood pulp. The development in 
Scotland of viscose, other types of rayon, or entirely 
new fibres from vegetable protein or alginic acid, 
must depend entirely upon economic factors, but 
special attention is directed to glass fibre. ‘There 
appears to be room for a steady expansion of -the 
rubber industry in Scotland generally, in addition to 
developing the export market, and it is strongly 
urged that actual manufacture of synthetic resins 
should be éstablished in Scotland. The extraction of 
natural drugs could well be expanded in view of the 
great opportunities for export, and synthetic vitamins 
should find a place in the well-established fine 
chemical industry. 
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FORTHCOMING EVENTS * 


(Meetings marked with an asterisk * are open to the public) 


Monday, july 5—Friday, July 9 
TRISH CHEMICAL ASSOCIATION (in the Department of ‘Chemistry, 
to College, Dublin), at 10 a.m.—Summer School in Chem- 


Tuesday, July 6 : 

SoorgtY or CHEMICAL INDUSTRY, PLASTICS GROUP (at Manson 
House, 26 Portland Place, London, W.1), at 6.30 p.m.—16th Annual 
General Meeting; Dr. Emil Ott: “The Relation of Physical Char- 
acteristics and Chemical Structure of Cellulose Dertvatives''. 


Wednesday, July 7 e 
BRITISH SOCIETY FOR RESEARCH ON AGEING (at the Royal Society 


Or Medicine, 1 Wimpole Street; London, W.1), at 11 a.m.—Confer- 


Thursday, July 8 « 


SooreTY FOR ENDOORINOLOGY (in the Clinical Lecture Theatre: 
Middlesex Hospital Medical School, London, W.1), at 5 p.m.—Prof. 
Edwin 'B, Astwood: “Recent Advances in the Physiology of the 
Thyroid Gland".* 5 


' « Thursday, July 8—Saturday, July 10 


INSTITUTE OF PHYSICS, MANCHESTER AND DISTRICT BRANOH (in 
the Physics Department, The University, Oxford Road, Manchester). 
~—Conference on “Semiconductors and their Applications’. f 
Thursday, ‘July 8 z n 

At 2 p.m.—""The ‘Physics of Semiconductors”. 


` 


Friday, July 9 h i 
" At 9.30 a.m.—“‘Industrial Developments"; at 2 p.m.—‘‘Applica- 
iong”. : Se Sos 


Saturday, July 10 : . “2 


At 9,30 a.m.—Informal Discussions, Demonstrations and Exhibits. 


D 


APPOINTMENTS VACANT 


APPLICATIONS are-invited for the following appointments on'or 
before the dates mentioned : ; 
. SCIENTIFIO OFFICER IN THE CHEMICAL RESEARCH DIVISION of the 
Ministry of Agriculture—The Assistant Secretary (Establishment), 


‘Ministry of Finance, Stormont, Belfast (July 9). 


ASSISTANT KEEPER (Class II)—Th 
8t. James's, London, S.W.1 (July 9). 
ENTOMOLOGIST to work on the biology and control of the Pea 
Aphis, and an ENTOMOLOGIST to assist with investigations on the 
biology and control of the Pea Moth and to work on the development 


Director, The London Museum, 


: of methods of pest control--The Secretary; School of Agricult: 
. Cambridge (July 10). : T eines 


SENIOR OBSERVER and a JUNIOR OBSERVER—The Director, The. — 


Observatories, Cambridge (July 10). 

ASSISTANT PLANT PHYSIOLOGIST, ASSISTANT POMOLOGISTS (2), and 
an ORGANIO CHEMIST for fruit pene investigations, at the Long 
Ashton Research Station—The Secretary and Registrar, The Univere 
sity, Bristol cuy 10). : i 

SSISTANT LEOTURER IN ZOOLOGY—The Registrar, The University, 
Leeds 2 (July 10). NI Mts: 7 

LABORATORY ASSISTANT (Grade II) IN THE DEPARTMENT OF PHYSICS 
NA iei Bedford College for Women, Regent's Park,€London, 

AA y s t 
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SENIOR LECTURERS or LECTURERS (2) IN THE DEPARTMENT OF 
ENGINEERING—The Registrar, The University, Manchester 13 (July 10). 

PUBLIC ANALYST—The Town Clerk, Town Hall, Bolton, endorsed 
‘Public Analyst’ (July 10). « : 

LECTURER IN THEORETICAL PHYSIOS—The Registrar, King’s College, 


` Strand, London, W.C.2 (July 12). 


LECTURER IN AROHAOLOGY—The Secretary, Queen's University, 
Belfast (July 13). 

ASSISTANT IN GEOGRAPHY—The Secretary of University Court, 
The University, Glasgow (July 15). 

SENIOR LECTURER or LECTURER IN THEORETIOAL PHYSICOS—The 
Registrar, The University, Manchester 13 (July 17). . 

ENIOR RESEAROH OFFICER or RESEARCH OFFICER (Ref. No. 1708) 
to undertake research into the chemical composition of Australian 
pasture plants, a RESEAROH QFFIOER—Ecology (Ref. No. 1769)— 
to undertake research on pasture ecology, and a RESEAROH OFFICER 


: —Agrostology (Ref. No. 1770)—to conduct research into the establish- 


ment'ànd management of sown pastures, Division of Plant Industry, 

ralian Scientific Research Liaison 
Office, Africa House, Kingsway, London, W.C.2, quoting appropriate 
Ref. No. (July 24), * 

CHIEF CHEMIST, and a RESEARCH OFFICER for enzyme chemistry, 
physical chemistry, X-Ray crystallography, and infra-red spectro- 
scopy—The Secretary, Wool Industries Research Association, Torri- 
don, Leeds 6 (July 24). 

SENIOR ANALYST, an ANALYST, and an ANALYST (Biochemist), in. 
the City Analyst's Department—The Town Clerk, Municipa! Buildings, 
Dale Street, Liverpool; with the appropriate endorsement (July 26). 

MEOHANICAL ENGINRERS (8, Principal Scientific Officer grade) 
in the Royal Naval Scientific Service, for (a) design and developments 


* of torpedoes, (b) work,on small control mechanisms, and (c) work 


requiring a sound knowledge, both practical and theoretical, of steam» 

generating plant and prime movers—The Secretary, Civil Service 

Commission, Scientific Branch, 27 Grosvenor Square, London, W.1, 

quoting No, 2186 (July 31). . t , Y 

^ CHAIR OF ARCHITECTURE AT NATAL UNIVERSITY COLLEGE—The 

Secretary, Universities Bureau of the British Empire, 8 Park Street 
ndon, W.1 (July 31). : 

HEAD OF THE METALLURGY DIVISION at the Atomic Energy Research» 
Establishment—The Secretary, Civil Service Commission, Soientifle 
Branch,.27 Grosvenor Square, London, W.1, quoting No. 2184 (July 31) 
gus si Crewistry—The Secretary, The University, Aberdeem 

y 31. — A 

CHAIR OF PHYSICS in the University of Adelaide—The Registrar 
The University, Adelaide, South Australia (August 15). . 

MECHANICAL ENGINEERS, PHYSIOISTS or METALLURGISTS for research 
on mechanical working problems generally, including rolling, drawinp 
and forging, and MECHANICAL ENGINEERS to assist in research or 
mechanical working problems generally, in the Metal Flow Researcl 
Laboratory—The Personnel Officer, British Iron and Steel Researct 
Association, 11 Park Lane, London, W.1, endorsed ‘Metal Flow’. 

LABORATORY ASSISTANT or TEOHNIOIAN with experience in some 
field of biological laboratory work, and à SPEOIAL HISTOLOGICA! 
TEOHNIOIAN for à new research programme on radioactive tracer 
elements—The Professor of Zoology, The University, Bristol. 

GOVERNMENT CHEMIST in the Medical Department of the Gok 
Coast—The Director of Recruitment, Colonial Service, 15 Victori 
Street, London, 8.W.1. 

TECHNICAL RESEAROH ASSISTANT by the Professor of Physiology— 
The Secretary, King's College of Household and Social Science 
Campden Hill Road, London, W.8. ` 

SOIENTIFIO OFFIOERS and EXPERIMENTAL OFFICERS in Ministry c 
Supply Establishments concerned with the whole field of sclentifi 
research for the Services, for Civil Aviation and for a variety o 
industrial purposes, in the flelds of: Chemistry (Ref. P.355/48)» 
Biochemistry, Physiology, Pharmacology (Ref. G.184/48), Aero 
dynamios (Ref. A.160/48), Aircraft Structural Theory (Ref. C.301/48; 
Gas Turbines (Ref. C.299/48), Physics ee A.159/48), Radar (Rei 
A.161/48), Aircraft Ins entation (Ref. C.300/48), Metallurg: 
(Ref. F.358/48), Mathematical Applications (Ref. A.158/48)-—Tech 
ntonl ont Scientific Register (K), York House, Kingsway, London. 


CHEMIST with research experience preferably, though not necessarily 
in field of protein flbres—The Director, British Cotton Industry 
Research Association, Shirley Institute, Didsbury, Manchester. 

SENIOR THOHNOLOGISt—The Secretary, British Rayon Research 
Association, Bridgewater House, 58 Whitworth Street, Manchester 1 

BroogmEMIST (non-medical)—The Secretary-Superintendent, Count; 
Hospital, Lincoln. $ 

ASSISTANT TECHNICIAN IN THE ZOOLOGY DXPARTMENT-—The Regis 
trar, University College, Southampton. ~ 

LECTURER IN LIVESTOCK HUSBANDRY—The Principal, Harpe 
Adams Agricultural College, Newport, Shropshire. 

SENIOR LECTURER, and a LEOTURER, IN PHYSIOS, at the University 
of Otago, Dunedin—The High Commissioner for New Zealand, 41! 
Strand, London, W.C.2. 

STATISTIOIANS in the newly created Statistical Department of the 
Government of Nigeria- -Tho a egal of Recruitment, Colonial Service 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Physical Society. Report on Colour Terminology. By a Committe 
of the Colour Group. Pp. iv+56. (London: Physical Society, 1048 
8. neb. ] 
A Description of Ordnance Survey Small Seale Maps. Pp. v--214-1 
plates. (Chessington: Ordnance Survey Office, 1047.) 1s, 6d. [19 
A Description of Ordnance Survey Large Scale Maps. Pp. v--23-L' 
Plates. (Chessington : Ordnance Survey Office, 1947.) 18. 6d. [13 
F.P.A. Journal. Quarterly. Vol. 1, No.1, April. Pp. 28. (London 
Fire Protection Association, 1948.) m.p. E ue 
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: LIMITATIONS OF PLANNING 


F the many repercussions in Britain of the fuel 
crisis of February 1947, the shock administered 

to the general belief in economic planning was among 
the most far-reaching. ‘Those who then began to 
doubt whether the best way of ordering ‘economic 
affairs was to place the responsibility for all crucial 
decisions in the hands of the State have since been 


joined by many others as a'sequel to the balance of .. 


payments crisis of August. Behind’the resentment 
originally aroused by the abolition of the basic petrol | 
ration and the direction of labour lies uneasiness as 
to whether the method of cure is not bringing evils 
worse than the disease, and endangering precious and 
fundamental elements of our heritage of freedom. 

' This is no mere party issue, and while it may still 
be generally admitted that we must have more State 
intervention and direction in our economic life than 
we had before the War, there is probably less dis- 
position to regard economie planning as & magic 
talisman by which our difficulties may be charmed 
away. The recent resignation of Sir Charles Reid 
from the National Coal Board arouses profound 
misgivings as to whether under the existing conditions 
the technical man will be allowed to make his all- 
important contribution to the improvement of 
technical efficiency and production. Those who 
believed that, given time, good technique might solve 
the worst of Britain’s coal problems, are forced to 
admit that mining ongineers, at the moment, are not . 
in a position to make their full contribution to the 
rehabilitation of the industry. . 

! If this is true-in the coal industry, nationalization 
of which was accepted by almost everyone as essential 
and appropriate, doubts cannot but grow whether 
the programme of nationalization will make any 
positive contribution to the improvement of indus- 
trial’ efficiency and, productivity, either in the nar- 


: rower technical or in the wider social and economic 


context. While the recommendations of the Reid 
Report are not implemented, the scientific worker 
and the technologist at least can scarcely be con- 
vinced that nationalization as such is the answer to 
our economic problem, if indeed they do not see in 
national ownership a fresh obstacle to the technical 
reorganisation which may be needed in more than. 
one industry: Those doubts will be further strength- 
eried by the opinions voiced by: Sir John Henry 
Woods, ‘permanent secretary’ to the Board of Trade, 
in a lecture before the Institute of Public Adminis- 
tration last December. Indeed, that lecture, now ' 
published in the Journal of Public Administration 
(26, 85.; 1948), contains unmistakable evidence that 
nationalization of industry in Britain at the pace set 
by the present Government has seriously over- 
strained the administrative resources of the country, 
as indeed both Mr. Shinwell and the Lord President 
of the Council have admitted. 

Despite, therefore, current discussions on the 
possibilities of securing a better utilization of the 
country’s resources of scientific man-power through 
plannjng based on operational research, there is 
probably a much wider disposition than at any time | 
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since the end of the War to recognize that central 
planning has limits. That much was argued by Sir 
Oliver Franks in the very lectures to the. London 
School of Economies and Political Science last year 
which Sir Hubert Henderson criticized in his Rede 

. Lecture in May 1947. The question to-day is rather 
where is'the frontier to be drawn between planning 
and freedom, given the techniques now at our dis- 
posal, the administrative possibilities and difficulties, 
and the social aspirations which lie behind so much 
of the programme of reconstruction to which the 
“present Government x no less than its predecessor is 
committed. 

Prof. John Jewkes’ recent book, “Ordeal by 
Planning"*, shows plainly that discussion is what is 
first required. Readable, fluent and-clear in its 
diagnosis, it says much that was worth saying and 
will be read with approval by many who are becoming 
conscious that they are losing something they cherish 
and in danger of losing more. . But its analysis is 
purely destructive, and Prof. Jewkes has thrown 
away an opportunity all the greater because the 
persuasiveness and clarity of his style should secure 
a firm hold on the reader’s sympathy and under- 
standing. He defends himself, it is true, on the plea, 
that it is necessary to clear a field of weeds before 
sowing a new crop; but sometimes his destructive 
analysis is more like pulling up the wheat with the 
tares,and handing over both to the destructor. 
Nevertheless, it is well that the relation should be 
established between the fall in the standard of living 
in Britain, the progressive restrictions on individual 
liberties, the ever-widening destruction of respect for 
law, the steady sapping of our instinct for tolerance* 
and compromise, the sharpening of class distinctions’ 
and our growing incapacity to play a rightful part in 
world affairs; though it is going too far to attribute 
these interrelated changes to something that has 
happened in the last two years. The danger of 
liberties being filehed away, of the residue of our 
liberal traditions disintegrating and a planned 
economy issuing in totalitarianism are plainly stated, 
but it does not follow, as Prof. Jewkes implies, that- 
we.must choose between further planning and a 
return to the free price mechanism. , 

It is, however, when he comes to discuss planning 
as a scientifc method, planning and' freedom and 
planning and prosperity, that Prof. Jewkes has most 


to say that is of direct interest to the scientific 


worker. Under the first heading his remarks bear 
` closely on the organisation and activities of the 
nationalized industries and are given point by Sir 
Charles, Reid’s resignation and by the inability of 
members of Parliament to raise a questión in the 
House of Commons regarding a recent widespread 
failure in power supply. The purely logical and 
intellectual difficulties of running a planned economy. 
have not yet been solved, though it is pessimistic to 
` assume as yet that they cannot be solved. Prof. 
Jewkes maintains, however, that central economic, 
planning cannot be scientific. In the first place, he 
` gays, such a plan can only have a scientific purpose 


* Ordeal by. Planning. By Prof. John J ewkes. xi + 248. (Loi- 
p don :- Macmillan and Co., Ltd., 1948.) 128. 6d. net. gp m 
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if it is designed to give the consumers what they 
want and when they want it, and to provide freedon 
for the consumer to decide whether he wishes t 
spend his money now or in the future. In the secon, 
place, the centrally planned economy is ungoientifi 
in that those who take the final decisions must alway: 
avoid the confession of failure. 

It may ‘be true that in practice the central planne» 
does tend to avoid admitting failure, but nevertheles: 
Prof. Jewkes’ ‘must’ can well be challenged ; similarly 
the fact that central planners have often ‘disregarded 
the consumers is no valid reason for asserting that 
they must necessarily fail to provide the consumer 
with the freedom on which Prof. Jewkes quite 
correctly insists. Here as elsewhere Prof. Jewkes 
indicates the essential criteria for freedom; but, 
pointing to present failures to meet those criteria, 
concludes rather too readily that they can never. be 
inet. It is well that those weaknesses should be 
stressed. Britain clearly is ill able to afford the waste 
of man-power and materials that are inherent in 
some of the manifestations of planning we are at 
present witnessing. It is not merely the growth of 
the administrative staff or bureaucracy. The danger 
of retarded technical progress, and the deterioration 
of the atmosphere in which fundamental research is 
prosecuted to which Prof. Jewkes refers cannot be 
ignored, and should be seriously considered. 

We have to remember that in the last analysis the 
answer to the problem depends'upon which type of 
economie organisation will provide the greatest 
incentive to effort. Prof. Ji ewkes points out that 
whether planning can evoke sufficiently powerful 
incentives to enable it to match the economic results 
of a free economy depends upon many physical, 
psychological and even spiritual factors bound up 
with the reasons why men work at all. These factors 
are complex and, difficult to assess; but Prof. Jewkes 
suggests that there are two groups of workers whose 
output is likely to be affected adversely in the planned 
economy of a socialist State. The first, and largrr, is 
that which presses for socialism in the expectation 
that it will lead to an easier life and bigger returns 
for less effort. The second and more important group 
is that responsible for the highest intellectual effort, 
such as fundamental scientific research. 

Prof. Jewkes believes that fundamental research, 
must wither in a planned economy, both because it 
cannot proceed in such an environment and because 
those who are capable of it will be disgruntled by 
what appears to them the foolish policy of the State 
in failing to provide the only environment, in which 
they can work. He cites in support of this view the 
wholesale resignation of the experts on jet propulsion 
when the Government took over this research ; and 
while he is here on debatable ground, the importance 
of incentives in this context cannot be gainsaid. It 
must be admitted that the whole question requires 
very careful examination, for there is no doubt that 
under present conditions the real work of the world 
—the patient fostering of the efficient organisation 
of a factory, the cultivation of craftsmanship, the 
extending of scientific knowledge, the teaching ‘of the 
young, ‘the healing of the sick—does tend to fall in 
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public esteem. Moreover, there is continuous erosion 
or destruction of the sense of responsibility, and this 
may be quite as serious in its results as the decrease 
in the differentials in reward in a planned as com: 
pared with a free economy. 

Prof. Jewkes argues that the planned and centrally 
directed economy must inevitably undermine the 
economic freedoms, such as the choice of occupation, 
the disposal of incomes and the acquisition and tenure 
of property. These freedoms, while they can never 
be absolute, cannot be separated from the freedom 
of expression in all its forms or the freedom to choose 
and change the members of the governing body of 
the community, and their whittling away destroys 
the independent thought and criticism through which 
alone freedom can be preserved. However strongly 
"we may feel that Prof. Jewkes is too pessimistic here, 
the danger is real; and it is well that we should be 
asked to consider more carefully how it is that plan- 
ning, which sets out’ to control things, ends by. 
controlling men. 

Prof. Jewkes’ argument is strongest at this point, 
where it directs attention to the dangers to man’s 
moral and spiritual welfare which appear to be 
inherent in economic planning. Wherever the frontier 
is drawn between freedom and planning, the organ- 
isation we establish to serve the needs of society with 
the most effective techniques and administrative 
resources of to-day must take full account of them ; 
we must never forget that the individual is more 
important than the organisation or plan designed to 
serve his needs. 

This warning of the danger of over-organisation 
and of central planning is emphasized from another 
point of view by the lecture by Sir John Woods on 
the administrative problems of the Board of Trade ; 
Sir John is frankly concerned as to whether the 
central machine of Government can stand for long a 
continuance of the pressure, and his lecture under- 
lines all that was urged by the Select Committee on 
Estimates in its Fifth Report for the Session 1946—47, 
and by Prof. W. A. Robson in his article on 
“Machinery of Government, 1939-1947" in the 
Political Quarterly early this year and again in his 
inaugural lecture at the London School of Economics 
and Political Science, on the urgent necessity of 
reconsidering the whole pattern of the Government 
machine in the light of modern conditions. In 
particular, Sir John asks whether the work of the 
Board of Trade as it now stands is a business that 
can be administered at all; and the whole trend of 
his lecture suggests that the answer is that it cannot. 

The trouble is generally congestion at the top, 
because in spite of the expansion of government 
departments the structure remains essentially one 
that was built up for much lighter and more leisurely 
tasks. The, Board of Trade provides an excellent 
illustration of the position, but it also illustrates very 
forcibly one of the points Prof. Jewkes makes. In 


1938 the Board of Trade had a staff of 2,400, of 


whom 60 were administrative officers: there are 
now 400 administrative officers and a total staff of 
15,000. The main-divisions of its work are in charge 


of fifteen ‘under-secretaries’, above whom are two 
\ 
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*second secretaries” and the ‘permanent secretary’, 
through whom theoretically all ilaportant questions 
pass to the president of the Board of Trade. 

. When the department was small, this system was 


,8 practical means of seeing that its policy as a whole 


was coherent; now it is what Sir John calls a ‘super- 
bottleneck’, and in practice it is not possible for 
everything to go to tho president through the per- 
manent secretary. Nevertheless, it is essential to 
keep in step the policies of some four hundred people, 
and in spite of all the elaborate methods already 
adopted to inform each section of what the others 
are doing, the range of activities is so wide that Sir 
John admits that it is still possible for somebody to 
go | ahead with a policy only to find that it conflicts 
with some other line of policy being pursued else. 
where. The administrative confusion’ and public 
criticism which result involve further waste of time 
on remedial measures, and lead to an even greater 
danger : so much time is spent in being sure of 
keeping in step that advance is scarcely possible. In 
Sir John’s. words, “things that ought to happen do 
not happen while we are meking sure that nobody 
will be upset if they do happen". 

; In this great department, the essential function of 
research or fact finding as & basis for the determin- 
ation of long-range policy as distinct from day-to-day 
activities is not being discharged. It should also be 
ramembered that even if we could find the able men 
outside the Civil Service to serve on 8 committee to 
investigate such matters, Civil servants would still 
have to collect the information. Whatever Prof. 
Jewkes may urge, and although the Government 
could avoid making fresh demands on the Civil 
Service and perhaps reduce some of the present 
demands, most of the work has come to stay. 

‘Such observations emphasize the importance of 
such new ventures as the British Institute of J Manage- 
ment and the Administrative Staff College, ‘a3 well as 
the National Institute of Economie and Social . 
Research, and the increased provision for research in 
social science at the universities recommended by 
the Clapham Committee. The training and excharngó 
of staff, and research into problems of administration 
and government, will both be required before we can 
either evolve the most effective forms of organisation 
to serve our needs to- -day in industry and in govern- 
ment, or say with certainty where the frontier 
between planning and freedom lies. The conclusion 
to be drawn from Prof. Jewkes’ book, with its 
demonstration of the dangers and abuse of planning, 
is not that planning is impracticable, but rather, as 
Sir John’s lecture indicates, that we have embarked 
on large schemes of planning and organisation before 
determining the nature of the organisation required, 
the precise purposes it has to serve and the limitations 
imposed by existing techniques and administrative 
ability, whether individual or collective. 

This fresh warning'of the dangers of planning and 
reminder that for the moment we have outstripped 
our administrative resources and capacity for organ- 
isation is really a challenge to creative thought and 
to fresh efforts to discover the ways of co-operation 
in whith the vast material resources which technology 
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has put at our command may be used for the benefit 
of the whole community., Whatever mistakes may 
have been made in planning—and they have been 
frequent and grievous—mankind cannot go back and 
abdicate the conscious control of his environment. 
The preservation of the rich cultural and spiritual 
heritage of mankind, on which Prof. Jewkes rightly 
lays such stress, depends on fresh advance in the 
patient study of human relations and institutions, 
and the evolution on the basis of past experience of 
new means to serve the more complex demands of 
modern society. The price of freedom is indeed 
eternal vigilance; but & part of that price must be 
the continuing, courageous. and imaginative study of 
human organisation, inspired by a greater respect 


for human personality and the moral values of 


Western civilization. f 
à P. s 
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THE MATHEMATICAL PRINCIPLES 
OF PHYSICS 

Principia Physica 

Von Hans Georg Küssner. 'Pp. 256. 

Vandenhoeck and Ruprecht, 1946.) n.p. 


N this book the author presents a new conception 
of the general principles of physics by trying to 
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construct an axiomatic system in which no descrip- . 


tions of facts are used which are not “logically 
` definable”. Maintaining that the notion of the 
continuum does not fulfil this condition, he demands 
that metric geometry be excluded from physics 
altogether, and that the space-time system be put 
on a purely arithmetical basis. In other words, the 
universe is considered to be a discontinuous manifold 
. or point lattice. Quaternion algebra is found to 
provide the most adequate mathematical description 
for such & system and to account automatically for 
the four-dimensionality of space-time and its splitting 
up into’ three space-like and one time-like dimensions. 
In contrast to the usual concept of a dynamic universe 
to be described. by events, the new concept is that of a 
static universe to be described by its structure, which 
“reflects itself in the group properties of the algebra 
stised for this description. Accordingly, the funda- 
mental laws of physics cannot have the form of 
differential equations but have to be expressed in the 
form of integral equations, that is, free of metric, the 
integrals used being essentially Stieltjes integrals, 
the definition of which also holds for a discrete 
set of variables. 

These integrals extend over the whole space-time, 
which is in keeping with the fact that in classical 
physics both tirhe directions are completely equivalent 
and that there is no actual difference between past 
and future. On the other hand, the-classical concept 
of causality, namely, that the future as well as the 
past of a physical system ought to be completely 
predictable from a knowledge of its present state, 
is not compatible with this structural idea, as no 
exact statement at all can be made about the structure 
outside a certain finite region of the world lattice 
from a mere knowledge of the structure within. 
Thus only approximate extrapolations can be made, 
which is essentially the same as saying that in general 
only statistical statements about the future (or 
the past) of a physical system are possible. Quantum 
mechanics, which is of an intrinsically statistical 
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nature, is therefore regarded by the author as only 
an approximation towards the real structural laws. 
The general theory of relativity is also rejected because 
it is essentially based on metric geometry. 

The world (lattice) points can be classified in 
different ways. <A: class of points constituting a 
line of sufficient length is identified with an ‘atom’. 
Thus the atoms have no geometrical structure and 
have the character of ‘point charges’, the charges 
being of two different types, electric and ‘gravic’, 
and of different magnitude. All atoms can be classified 
into’ classes of equal charge, and by the application 
of group theoretical arguments it is shown that only 


. & finite number of such classes exist. Each atom is, 


in integral interaction with every other atom. The 
laws of this interaction, which are the equivalent of 
the classical field laws of electromagnetism and 
gravitation, are supposed to be of the type of Maxwell’s 
equations which, it is shown, can be formulated as 
integral equations of the above-mentioned character. 
These equations also comprise interactions between 
electric and gravic charges which, the author claims, 
are the explanation for the electric and magnetic 
fields of the stars. Experiments for the verification 
of these relations are proposed. 

The principles mentioned so far cover the domain of 
physical laws in medium dimensions. In order to 
obtain the laws of macrophysics and microphysics 
other principles have to be added. In the first case 
a structural principle relating to the structure of the 
universe as & whole is formulated, which the author 
calls the “principle of equal surroundings". This, it 
is claimed, leads to an understanding of the expansion 
of the universe and a number of other cosmological 
phenomena, and it also disposes of the notion of an 
inertial mass, reducing it to the interaction with the 
total material content of the universe. The non- 
commutative quaternion algebra, on the other hand, 
lends itsélf to the introduction of quantum conditions 
in the form of commutation rules. In addition to 
Planck’s constant for the electromagnetic interaction 
of atoms another constant for the ‘gravic’ interaction 
is introduced. This leads to a theory of a new kind 
of atomic disintegration which is believed to be the 
origin of the primary cosmic radiation, the extra- 
terrestrial nature of which the author denies. 

The fundamental equations of the new theory 
contain altogether fifteen universal constants. It is 
well known that only three such quantities can be 
dimensionally independent. Hence twelve indepen- 
dent relations between these quantities can be 
established which contain only dimensionless arith- 
metical constants. These are identified with the twelve 
arithmetical group invariants of the particular kind 
of algebra used. This is put to the test by a com- 
parison between the theoretical and the most reliable 
experimental values of the universal constants, 
which indeed shows most striking agreement within 
the limits of accuracy.. Moreover, according to the 
above-mentioned ideas about the nature of the atoms: 
it should, in the view of the author, be possible also 


; to calculate, by similar methods, the masses and 


H 


‘spins of all possible atoms in all states of excitation. 
The solution of this problem is also attempted but 
only a limited success is claimed. - , 

Although thé author repeatedly emphasizes that 
all new theoretical ideas must be subjected to the 
most rigorous tests by experiment, it is nevertheless 
evident that he is essentially of the opinion that 
complete understanding of the material world can be 
achieved by purely epistemological methods. "This 
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eccounts for the frequent appearance of phrases like 
"endgültige Erkenntnis’ (final cognition). The many 
extremely close agreements between, theory and 


experiment are presented as stringent evidence for ' 


the truth of the theory ; but the same claims are made 
by other theories (like Eddington's) which.are based 
on, completely different epistemological principles. 
£n the opinion of the reviewer none of these theories 
sould have been developed without a previous 
xnowledge of the experimental facts and the numerical 
results of the experiments. Indeed, a great number of 
recent discoveries about fundamental particles, ete., 


2ecause the author did.not know them while develop- 
ng hisideas. Thus in spite of its extremely interesting 
«spects the new theory can only be regarded as one 
of many attempts’ to restore order and harmony in 
he rather chaotic state of ideas about the'material 
miverse which has its parallel in the state of affairs 
soncerning spiritual values. Every brave effort to 
wehieve unification in both realms of thought is 
'velcome, and therefore the detailed study of the ideas 
‘yhich are briefly outlined in this review can be 
varmly recommended. R. FÜRTH 
eng 
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ESSAYS ON ECONOMIC 
RECOVERY 


writain's Industrial Survival 
iy Ian Bowen. Pp. 204. (Loridon: 
‘aber, Ltd., 1947.) 12s.'6d. net. 


zo-operative Communities at Work 
sy Henrik F. Infield. (International. Library of 
ociology and Social Reconstruction.) Pp. x 4- 182. 
K.ondon: Kegan Paul and Co., Ltd., 1947.) 15s. net. 


‘he World as an Economic Entity 

Ry Business and Brotherhood and Res etYCaritas. 
"p. viii-- 218. . (Nicosia, Cyprus: Guebenlian 
“ress, 1946.) "7s. 6d. : 





Faber and 


ITHIN & decade the concept ‘economics’ has 
gone^out of vogue and ‘political economy’ has 
gain taken its place. This is perhaps not so surprising 
K a'time when attention is turned from analysis to 
pplication. Mr. Bowen is definitely æ political 
sonomist; and the use of this self-styled title is 
evidently a warning not to expect any systematic 
snalysis. His examination of the necessary conditions 
wr Britain’s economic recovery unhesitatingly intro- 
«aces biological and political factors. Indeed, any 
alistic approach to applied economic problems could 
rarcely fail to do so. But after having read the 
sook through, the reader might well wonder what 
19 ‘formulation of “the two main world economic 
woblems"—a declining population and unemploy- 
went—-has to do with the future industrial organisa- 
«on of Britain, dealt with in the concluding chapter. 
where is no attempt to analyse fully or assess the 
dlevant problems facing Britain and to reach, through 
«ch an analysis, certain conclusions. 
The book makes pleasant reading but gives little 
«turn for study. Yet despite its two hundred pages 
contains quite a wealth of economic information, 
tesented in a rather kaleidoscopic form. There is a 
ood section on distribution and imperfect competition 
md the devices used to restrain retail competition. 
Moore is also an interesting chapter on “Advertising 
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' higher standards of rural life. 
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in|the Modern Economy”, follówed by a discussion of 
celum in manufacturing, the application of power 
toj industry, industrial efficiency, the formation of 
capital, population, and overseas capital formation. 
Indeed, scarcely any of the chapters are without 
interest ; ; but they would be improved were they 
treated as separate papers rather than as steps in a 
logical - argument. 

[n many respects Mr. Bowen falls between two 
stools. The study is too factual and. too detailed for 
the ordinary reader and not sufficiently analytical 


: for the student. For example, in the section on the 
are definitely not ‘predicted’ by the theory simply ` 


rigidity of retail margins, which is an ‘excellent 
collection of informative data, it is a pity that it 
did not include any examination of war-time controls: 
and the method of stabilizing prices whi has not: 
only perpetuated the fixed margin concept (and 
possibly petrified it, too) but also strengthened the 


. position of retail associations. There are-many other 


such examples, where the reader feels the study 
could have been pushed deeper. But this criticism 
at [least shows that Mr. Bowen's writing provokes 
thought and discussion. 


There are some illuminating statistics gleaned from 


various sources, but again one feels—possibly quite 
unjustifiably—that many of the correlations are 
perhaps just statistical freaks. Nevertheless Mr. 
Bowen’s discussion of the organisation of the national 
boards makes amends. His comments are sound and 
his| emphasis on joint consultative. machinery in 
industry i is correct, although one cannot help thinking 
that under his proposed organisation the influence 
of the State would penetrate into all spheres of the 
individual. 

Mr. Infield's book is a study of co- -operative 
communities in various parts of the world. This is 
another system of organisation for the post-war 
world; but it is the antithesis of nationalization. 


The communities are collections of individuals who , 


are| willing and able to work together as units to 
develop agricultural production and to promote 
r The ‘purpose ;of the 
survey was,to help organise co-operative communities 
as & vanguard of rural resettlement. 

Thetwo fundamental motives for all co-operative 


settlements have been religion and social reform, and ` 


the |study covers a selection of co unities falling. 
into each group. There is a very illuminating analysis 
of the Hutterites, the New Llano Colony and the 
Sunrise Community, which also throws light on 
those communities in the past which have not 
survived. Examples of more recent ventures which 
have been included are the co-operative farms 
established by the U.S. Farm Security Administration 
(1937-43), the Mexican Ejido, the Russian Kolkboz 
and|the Palestinian Kvutza. 

The survey has been carried out in a masterly 
manner, and the appraisal of each type of community 
allows a comparison to be drawn. It discusses their 
economic policies, their political machinery and the 
results achieved. One conclusion which is immediately 


apparent in this study. is that the absence of the 


cQ- operative spirit in any community brings a threat 
of failure, no matter whether those, communities were | 
founded by individuals or governments. 

Mr. Infield is adverse to any rigid plan for post-war 
resettlement on: co-operative lines, owing to the great 
variation in the physical conditions of each settlement 
and ithe character of the population.- There is the 
need, fo» a. vital motive to knit the group closely 
together. Rational motives tend to lead to dissension. 
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In this context the survey discusses the requirements 
of membership, the administration and management 
and the degree of co-operation to be achieved. As a 
study it is both interesting and instructive; but the 
simple and easy style of the writer should commend 
this book even to the ordinary reader. 

The third book under notice is a poor attempt to 
propound a fundamental truth—the need for Christian 
ideals (brotherly relationship, the ‘author calls it)— 
in an economy run on business-like lines and activated 
by the profit motive. Some of the comments are 
certainly of value, but they are completely lost 
in the book, which is both badly written and badly 
printed. The reader would, indeed, have to_feel very 
penitential to take the trouble to go through all 218 
pages and winnow the chaff from the wheat. 


SCIENCE AND PHILOSOPHY 


Science and the Meanings of Truth 

Studies Introductory to asking What is meant 
to-day by Physical Explanation of Nature, by 
Mechanisms of Cause and Effect, and by a Claim that 
Scientific Knowledge is True. By Dr. Martin Johnson. 
Pp. 179. (London: Faber and Faber, Ltd., 1946.) 
12s. 6d. net. 


S may be gathered from its sub-title, the central ` 


theme of this book is an examination of the 
meanings which have been or may be given to the 
word ‘truth’ in relation to recent developments in 
physics. 

“Until the era of some recent researches in atomics 
and relativity, the advances of science were satis- 
factorily carried forward by alternation of simple 
hypothesis and expérimental test; the quantities 
mentioned in the former were not unlike those 
measured in the latter, the nature of hypothesis 
being restricted to a certain kind which had served 
adequately from the Renaissance. In particular, the 
success of early modern astronomy, in replacing 
geometrical description of planetary motion as 
imaginary combinations of circles, by actual elliptic 


orbits linked causally with a theory of gravitation; 


had set a type of hypothesis in which & cause was 
assigned’ for activating a mechanical model or mental 
picture. In later uses of this kind of picture, the 
criterion of truth to be tested by experiment was 
whether the supposed and imperceptible substances 
underlying perceivable phenomena act in accord with 
the Newtonian laws found adequate for the behaviour 
of visible and tangible objects., Striking success 
followed the exploitation of this criterion of truth in 
the theory of gases and of heat, and the electro. 
magnetic theory of light, and some of the simpler 
theory of metals." 

But with recent researches in physics, this idea of 
cause in the sense of “forces causing changes in 
motion" broke down, because it became impossible 
to construct mechanical models. Such models have, 
in fact, been recognized as concepts, and scientific 
knowledge regarded as a system of formal relations 
.instead of a correspondence with any external world 
imagined in à model. . 

After . reviewing briefly the meanings of truth 
implied in the. writings of Heisenberg, Dirac, 
Eddington, Milne, Whitehead and Russell, Dr. 
Johnson puts forward a view of his own. For him 
science rests on the postulate that Nature is intelli- 
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gible, and the essential fact underlying this is fc 
him that scientific knowledge is communicablu 
That is, first, after measurements have been mad 
propositions are formulated in such a way that th 
results are repeatable and therefore verifiable 
secondly, such statements are further judged b 
‘coherence’ in the sense of correlating the widél 
different physical situations within each of whic 
communicability has already guaranteed a degree i 
truth. For example, the conic sections which replace 
the ‘medieval circles in describing planetary motio: 
could also describe the orbits of comets and were 
valuable though transient help in the suppose 
orbits of electrons within the Atom. This criterion « 
truth is thus a practical one—‘‘coherence betwee 
communicable patterns of measurement". We m 
longer ask whether the ‘wave-electron’ or the ‘particle 
electron’ are true or false “in the sense of .corn 
sponding to any permanent object with the mode 
properties of anyone’s mental picture or concept” 
each theory is simultaneously ‘true’ as “each 
communicable over its own range of physical situs 
tions". 

The second part of this book is concerned wit 
more general philosophical problems arising out e 
the meanings given to truth in science and j 
particular with the relation of the physicist’s min 
to the experience which comes to him from withow 
The discussion is confined to the types + 
problems arising rather than with an attempt a 
solve them. 

This book is not easy to read, and the style 
involved and not always happy. It does, howeve 
cover many interesting topics and not its least val 
is that it is written by a practising physicist thinkir 
his way through the implications of his subject. 

A. CO. CROMBIE 
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A GUIDE TO THE ASTROLABE 


Traité de l'astrolabe 

Par Henri Michel. (Ouvrage publié avee le concou» 
de la Fondation Universitaire de Belgique. P 
viii + 202 + 24 plates. (Paris: : Ganthier- Vila 
1947.) 1,200 francs. 


HERE are not a few treatises, old and new, th: 
concern themselves with that ancient ar 
beautiful instrument, the astrolabe; but few, 
any, are of use to the student or collector possessi» 
an astrolabe who wishes to know how old it is, hc 
it is used, and what are the principles that under 
its construction. The work under review mo 
admirably fulfils these functions, and its account : 
the multifarious types of astroldbe is the cleare 
and most reliable of those known to the reviewer. 
The book is divided into two parts. The former » 
these deals briefly with the history of the astrolaM 
and goes on to a description and explanation of tl» 
various types, eastern and western. The auth. 
discounts the generally accepted ascription of tl» 
invention to Hipparchus, largely on the ground th» 
it was not known to Ptolemy, whose astrolabc 
organon was something quite different from tH 
‘instrument to which the name of astrolabe has bee 
traditionally attached. He finds the first referens 
to this, the, planispheric astrolabe, in the sixt 
century treatise of Philoponus, who-tells us that ba 
master Ammonius (c. A.D. 500) had written on til 
subject. M. Michel’s view is clearly in accord wiw 
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he facts as known to us, though many students of 
neient science will feel that an instrument so admir- 
-bly devised and designed is unlikely to have emanated 
«om the almost extinct fires.of Greek culture. Very 
«lmirable is the author's clear account, in non- 
echnical language, of the basic principle of the 
-strolabe, namely, the superposition of a movable 
aap of the celestial sphere "upon a map of the 
ierrestrial as viewed from the locality of the observer. 
Lis explanation of the stereographie projection on 
7hich the instrument depends will be clear even to 
hose whose geometrical equipment is of the slenderést. 
‘he book next considers the parts of the astrolabe, and 
«nables the reader to discover the purpose of the 
etworks of circles and arcs which are engraved on 
very part of these instruments; this is particularly 
'aluable for the understanding of the oriental types. 
I. Michel devotes more than one section to the pract- 
va] use of\the astrolabe, to which some more pre- 
entious treatises give so little attention that the 
sader wonders whether their authors considered the 
astrument as a thing of use or only as a collector's 
iece: the reviewer, indeed, when first confronted 
‘ith a collection of astrolabes, was forced to resort 
o Geoffrey Chaucer's little treatise on the 
ubject, which explains the essentials with admirable 
Karity. 

Astrolabes, to-day, are the prized possessions of 
xuseums and connoisseurs, and their owners are 
reatly interested in a matter which seemed less 
nportant to their makers, namely, the date of their 
«onstruction, In the second part of the book under 
otiee, M. Michel has assembled the methods by 
‘hich such dates can be estimated. To find a date 
-n the instrument is eminently satisfactory, yet it is 
ot uncommon to find that this has been added and 
«dicates the time at which the instrument was 
ypaired or remodelled. The maker’s name may be 
«ascribed, and the book gives a very useful and full 
«st of makers with their dates and brief notices of 
heir work. But the collector’s chief problem is the 
«ating .of the astrolabe which bears no inscription. 
‘onsiderations of style and design are useful, and 
he series of full-page plates of astrolabes, twenty- 
yur in number, at the end of the book is a valuable 
«ide to those who have not been able to see a large 
ollection of these instruments. But the most useful 
ature is a discussion of the dating of the astrolabe 
‘om the astronomical data implied in its markings. 
“hus many astrolabes are engraved with a zodiacal 
alendar, and the date of the first point of Aries 
wdicates the number of days by which the Julian 
alendar differed from the astronomical, and there- 
xe the approximate date. The author makes the 
aluable point that the difference wil depend on 


‘hich of the four years of the leap-year cycle the. 


istrument was constructed and that an uncertainty 
f about a century may thus result. Other methods, 
ach ag those involving the alteration of the positions 
af the stars through the precession of the equinoxes, 
«re more reliable, and the application of them should 
3ttle many hitherto doubtful cases. 

The book concludes with a section on the use of 
«ae astrolabe for the elementary teaching of 
stronomy, in which connexion the late Prof. Jenkin's 
Wxford astrolabe, designed for such a purpose, might 
ave received a mention. 

All who have to do with the astrolabe will be 
euly grateful to M. Henri Michel for providing them 
ith a valuable and much-needed instrument of 
ysearch. F. SHERWOOD TAYLOR 
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PUBLIC HÉALTH TO-DAY 


Recent Advances in Public Health 
By Dr. J. L. Burn, Pp. viii4-409. (London: J. and 
A. Churchill, Ltd., 1947.) 25s. 


‘HIS book is well printed and illustrated, clearly 
written and, while full of factual data, is easy 
to read. 

In a volume of this size much of necessity is 
omitted. We should have liked, for example, in 
Chapter 22 on venereal disease schemes to have bad 
an account to show how modern methods of treat- 
ment by the sulphonamides and penicillin have 
changed the whole outlook on venereal diseases and 
advanced the prospect of their ultimate eradication. 
In the preface the author disarms criticism of this 


kind by pointing out that recent advarices in publie ` 


health haye been on so wide a front, so quick in 
pace, so significant in/nature, that he can only 
restrict himself to the task of summarizing selected. 
features of recent progress, and has had to leave 
many advances of fundamental~importance un- 
noticed. 

Even with this self-imposed limitation, the field 
covered is very wide. The subject-matter is con- 
sidered in three main parts: publie health and the 
individual; publie health and the community; and 
public health and the environment. 

In the first part, admirable and succinct accounts 
are given of the Publie Health Nursing Service in 
Britain; the care of mother and child ; nursery care ; 
the school health services, with desirable emphasis on 
the provision of school meals; health education ; 
mental and dental health services ; and social services, 
with special reference to the important work of the 
almoner. A chapter follows on the handicapped 
child ; and here due weight is assigned to the work 
of J. “Alison Glover, who for some twenty years, in 
the reports of the Chief Medical Officer of the Ministry 
of Education and elsewhere, has adduced cogent 
evidence to show that in the majority of. cases. 
tonsillectomy is an unnecessary operation. "Yet still 
one quarter of & million tonsilleetomies are said by 
Maxwell to be performed annually in Great Britain. 

The advantage of dealing with the family in the 
interests of public health is set out, and an informative, P 
chapter on welfare of the aged follows. This is a 
topical problem of increasing importance and magni- 
tude. Dr. Burn shòws what can be done here and in 
other countries:to deal with it. In the second part, 
chapters of special interest are: Chapter 19, diph- 
theria immunization, which the Ministry of Health 
with the co-operation of local authorities has done so 
much to promote for the past twenty years; Chap- 
ter 21, tuberculosis, with an able appreciatión of the 
Papworth Colony and an account of mass radio- 
graphy ; Chapter 23, detailing the modern work on 
scabies ; and Chapter 24, which describes the use of 
D.D.T. in the conquest of typhus fever, etc. The 
third part dealing with environment is the shortest 
in the book, but treats of such varied subjects as 


smokeless air, milk, road safety, cremation and t` 


garden cities. The references in each subject, together 
with suggested books and papers for further reading, 
are ‘copious and useful. 

*The Medical Officer of Health of Salford has done ' 
good service to the cause he serves by writing this 
book, which will appeal to all those who wish to keep 
abreast*of & progressive science. 

ARTHUR S. MACNALTY 
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NATURE LOVER AND FISHERMAN 


Travelling Naturalist a 
By: Anthony Buxton. Pp. 224 + 31 plates. (London 
and: Glasgow: Wm. Collins, Sons and Co., Lid., 


NEW book by Anthony Buxton is something 
very special for those who love Nature. He is 


A 


.8& shrewd and careful observer, and he writes in 


charming, simple English prose. In this, his latest 
book, there is literally not one dull sentence from the 
beginning to the end. He permits himself a sly dig 


^ ab naturalists who use long and learned words: he 


certainly steers' clear of them himself. 

The book' takes us from Norfolk and Essex, 
Hampshire and Yorkshire, to Scotland, where he 
fishes the Loch of the Shieling. of Angus with skill 
and profit. We are then taken over the sea on his 
magic carpet to foreign lands, and with him watch 
thé izzard basking in the autumn sun on the high 
rocky ridges of the Pyrenees and, still farther afield, 
wateh the snow partridge swing over the snowy 
slopes of the Caucasus at a height of 10,000 ft. 
above the sea. With him, we fish rivers in Norway 
and share his skill in hooking giant sed trout on the 
lightest of light tackle, and are scarce able to keep 
pace with him as he flies along the rocky bank of 
some swift-flowing, green-tinted torrent, or hurls 


‘himself, waders and all, into the icy water, to float 


downstream like one of his flies in order to avoid the 
arch of a bridge toward which a great sea troùt at the 
end of his line is hurrying him. One of the most 
attractive things in an attractive book is the author's 
obvious joy in living. His affection and understanding 
for the wild creatures which he describes so well are 


obvious, and: he deplores the effects of the prolonged: 


Arctic spell of 1947 on wild life. ‘His home county of 
Norfolk suffered as severely as any district, and the 
population of bearded tits has been almost wiped 
out. He mentions the toll taken of redwings, and this 

eminds me that for the first time I saw not a single 
redwing last winter or spring in the Isle of Skye, 
where numbers are usually to be seen during April 
on their migration to Iceland. i 


The story (page 62) of izzard jumping over a man's | 


back recalls the story of a small hérd of red deer in 


"the.Cuillin of Skye which were descending a steep 


pass when two climbers came in sight of them. The 
deer came straight on, and the climbers threw 
themselves flat on the rock, each member of the herd 
jumping over them on its headlong downhill rush. 
Anthony Buxton found that the dotterel was a tame 


bird, and mentions that he might perhaps have 


stroked it had he so desired (p. 158). It is true that 
some dotterel are without fear of human beings. I 
think the most remarkable experience I ever had 
‘was when a dotterel on the nest rose from its eggs, 
ran over, to where I was sitting a few feet away, 
caught a crane fly on my clothes, then looked at 
me in & knowing way before hurrying back to the 
precious eggs. His story (p. 187) of marsh harrier 
chicks killing and eating their younger brothers and 
sisters reminds me of the prolonged and bitter attacks 
made by one golden eaglet on the other in the eyrie, 
and of another eyrie which I visited where one eaglet 
lay dead and the other; a particularly truculent bird, 
although still in the downy stage, attempted to attack 
the human intruder. ; 

The author-(p. 195) writes needed words ofeprotest 
about the bird photographer who is too much in a 
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hurry with his hide, or who enters his hide without 
taking a companion with him, in order to see him in 
and, at the end of his watch, to see him out. Birds 
with very few exceptions cannot count, and when two 
people go to a hide and one leaves it the bird does 
not realize that the other has been left behind. Agr 
he says, the interest of the birds should come first, 
that of the photographer second. I foresee many 
editions of this book, which is an oasis of sanity in the 
desert of a mad world. SETON GORDON 


ORGANIC SUBSTANCES USED IN 
INORGANIC ANALYSIS 


Organic Analytical Reagents > 4 

By Prof. Frank J. Welcher. Vol. 1. Pp.^xv + 442. 
44s. net. Vol. 2. Pp. xi + 530. 40s. net. (New York: 
D. Van Nostrand Co., Inc.; London: Macmillan 
and Co., Ltd., 1947.) à 


HESE two volumes form part of a work whicl 

when complete should be a most useful compile, 
tion. The author’s aim has been to collect information 
from the literature describing the uses of all organic 
substances in inorganic analysis. The term “analytical 
reagent" in the title is thus taken to include al 
incidental uses of organic compounds, if only, fo» 
example, as solvents in an extraction, a precipitation 
or & colour test. On the other'hand, the operation: 
listed are, in fact, all for the detection or determination 
of inorganic atoms and radicals (with the exceptior 
of tests for acetates, cyanides and cyanates) anc® 
applications to the detection or determination o: 
organic compounds are not considered, although the 
title gives no indication of this. 

Introductory chapters in the first volume give » 
useful résumé of the theory of valency with specia 
reference to co-ordination and chelate compound: 
and a discussion of the effect of structure on solubility 
The main part of the work is then arranged accordin» 
to & rational classification of the organic compound: 
listed, all the various applications being include 
under each. Laboratory methods for preparing th» 
reagents are given: and the analytical procedures ar» 
described with sufficient working details. No attemp: 
is made at a critical selection of the methods given 
the author's aim being to include everything so tha 
the reader may be free, either to ignore, or to attemp: 
the improvement of, any imperfect methods described 
References to the literature are given in every 
instance, though these cannot always be exhaustive 

From the point of view of the practical analys 
using these volumes to find an analytical metho 
for a particular substance an arrangement ‘unde 
analytical headings might have been more con 
venient. That actually adopted does, however 
permit of & general discussion of the uses of an: 
group of substances or widely used reagent, and th: 
practical usefulness of the book must depend on th 
indexing. Hach volume is provided with two indexes 
one of organic reagents and one of analytical uses. D 
the latter, under each analytical problem the variow 
organic compounds are listed alphabetically wit 
references to the body of the work. It may b 
presumed that collective indexes of all the volume 
will be provided when the work is complete. 

These volumes are excellently printed and producec 
and analysts will find in them a mine of useft 
information and’ of references to the literature. 

G. M. BENNETT 
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P MICE, 
Zeme Krásná (The Beautiful Earth) 
By J. K. Říha. Pp. 376. (Třebechovice, Czecho- 
slovakia : A. Dedourek, 1948.) 540 crowns. 


HE coe ofthis remarkable book states that it 

is “about Nature, civilisation and planning". The 
author is not. only an architect and an engineer, 
but he also possesses a deep knowledge of the bio- 
logical sciences and he has attempted to apply this 
knowledge in town and country planning. Maore- 
over, Mr. Riha has searched old records to find out 
whether man had in the past attempted to co-operate 
with Nature in developing civilization. 
' It appears that in modern times, or at least in the 
last hundred and fifty years, the production of plant 
foodstuffs has increased fourfold in Bohemia. Potatoes 
and cereals have completely changed mankind’s living 
conditions and made possible the extraordinary pro- 
gress that is usually attributed to technology, though 
the author emphasizes the part played by biology 
in this development. He refers to an area in south 
Bohemia, north of Třeboň, that was converted from 
useless marshland to useful productivity as early as 
the twelfth and thirteenth centuries. Ponds and 
canals (one thirty-five miles long) were made, and 
the drained land cultivated and used to rear cattle 
and horses. In the eighteenth century, English 
influence led to the laying out of tasteful parks both 
here and elsewhere in Central Europe. This brings 
the author to his contention that modern civilization 
is not antagonistic to Nature and indeed succeeds 
best when planning is directed towards harmonizing 
the two. The work of the country architect should 
take account of climate, soil and biological laws so 
that a community fits naturally into its surround- 
ings. 

Other features of this nicely bound folio book, 

well printed on art paper, are the many fine photo- 
graphs by the author and his scientific friends, and 
the 6,000 word summaries in Russian, French and 
English. J. G. F. D. 


Faune de France 

41: BHyménoptéres tenthredoides. Par Lucien 
Berland. (Fédération frangaise des Sociétés de 
Sciences naturelles: Office central de faunistique.) 
Pp. 496. (Paris: Paul Lechevalier, 1947.) 1500 francs. 


HIS volume, the most recent in the Faune de 
France series, is well up to the standard of its 
predecessors. M. Lucien Berland is the author of the 
volumes on the Vespoidea and has placed hymen- 
opterists further in his debt in having written the 
present monograph. Under the term 'Tenthredoides 
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$ 
* to cultivated plants and, finally, a catalogue of host 
plants and the species feeding upon them. This latter, 
it may be added, will be found particularly useful by . 
many workers. Í at 


Birds on the Wing 
By John Barlee. Pp. 128. (London and Glasgow : 
Wm. Collins, Sons and Co., Ltd.,19047.) 12s. 6d. ngt. 


Birds of Malaysia 

By Jean Delacour. (Pacific World Series.) Pp. xvi4* 
382. (New York: The Macmillan Company; Lon- 
don: Macmillan and Co., Ltd., 1947.) 25s. net. 


The Birds,of Brewery Creek He 
By the Rt. Hon. Malcolm Macdonald. Pp. x-4-3344- 
23 plates. (London, Toronto and New York: Oxford 
University Press, 1947.) 21s. net. 


IRD books come and continue to come, being for 

the most part very excellent, and the three here 
considered are well up to standard. In “Birds on 
the Wing”, we are shown a number of fine snapshots 
accompanied by excellent notes from the camera and 
notebook of one of our younger naturalists. ''Birds 
of Malaysia" is of different type, for in it Captain 
Delacour gives us a handbook to the birds of the 
interesting islands of Java, Sumatra and Borneo, the 
Malaya Peninsula, ete., with their wealth of bird life. 
Here are found such ornithological gems as the giant 
argus and Bulwer’s, wattled pheasants, the great 
hornbills, many sunbirds and so on. This volume 
with its excellent line drawings is a most helpful 
guide to them' all. The third book, “The Birds of 
Brewery Creek”, is of yet another type, though as 
good in its different way. In it Mr. Macdonald, High 
Commissioner for the United Kingdom to Canada, 
tells of his observations on birds in Brewery Creek, 
near Ottawa, and a very joyous record it is. The 
illustrations are from photographs and some of them 
are in colour, an especially excellent one being that 
of a snowy owl. FRANCES PrrT 


e 


The Annual Register 

A Review of Public Events at Home and Abroad 
for the Year 1947. Edited by Ivison S. Macadam, 
assisted by Hugh Latimer. Pp. xii+568. (London, 
New York and Toronto: Longmans, Green and 
Co., Ltd., 1948.) 42s. net. 


""OR the first time in its hundred and eighty-nine 
years of publication, this volume has been com- 
piled with the aid of an advisory board. 'The selection 
of the board has been entrusted to five organisations 
concerned with the subjects covered by the annual 


he includes not only the sawflies but also all other review. These are the English Association, the Arts 
members of the Symphyta or Phytophaga, as they Council of Great Britain, the British Association, thé 
are variously known. As in other volumes in the Royal Institute of International Affairs and the 
series, illustrations are a special feature—whole Royal Historical Society. These bodies have chosen 
insects figuring very largely and often accompanied the contributors. The “Year in Science”, running to 
by sketches of structural details, while larve more than twenty pages, gives a wide and readable 
are illustrated where necessary. Under each species survey of the year’s work and is an improvement on 
will be found its chief synonyms, followed by a the articles of previous years. There is little change, 
description of its external characters, the main facts however, in the general arrangement. 'The greater 
regarding its habits, and its distribution in France part of the volume is a review of the history of the 
and also in other countries. Diagnostic keys to both United Kingdom, the British Commonwealth and 
genera and species are particularly clear and easy to ‘foreign countries. Then follows a chronicle of events 
follow. Taking the book as a whole, it will also prove and reviews of literature, art, science, finance, in- 
helpful to students of the British members of the ,dustry, trade and law. A number of public docu- 
Symphyta. At the end there is a tabular synopsis of ments include the Anglo-French Treaty, and those 
larval characters in the different families and a list terms of the Yalta, Teheran and Potsdam agreements 
of species wherein parthenogenesis, in one form or which remained secret until 1947. The volume is 
„another, is known to occur. This is followed by an full, comprehensive and impartial and remains, as 

enumeration of those species known to be injurious always, an indispensable survey of human affairs. ` 
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"NNIVERSARIES and celebrations of medical 
discoveries have little except historical interest, 
unless they have some direct bearing on present 
In the case of malaria they have. Fifty 
years ago, medical men and sanitarians were given 
a new tool in the form of knowledge of the means 
of transmission of malaria from man to man. This 
was heralded as the immédiate forerunner of a 
recession of malaria throughout the world. Forty 
years experience left these hopes unfulfilled, the new 
knowledge being applied on a relatively small scale 
and: mainly to highly specialized communities such 
as towns, labour forces and armies, which are, of 
course, unrepresentative of the mass of rural tropical 
peoples. The last ten years work, which is now being 
brought together and appreciated, shows that there is 
no longer any reason why the original aim should 
not be rapidly achieved if the importance, and the 
limitations, of recent discoveries are fully realized 
by medical men, administrators, and others concerned 
in the health of the tropics. A restatement of past 
history, an emphasis on the lessons to be learnt from 
it, and a ‘summary of present knowledge based on 
an appropriate occasion such as the fiftieth anniver- 
sary of Ronald Ross's discovery is therefore consider- 
ably more than a sentimental occasion. The Ross 
Institute of Tropical Hygiene, which is amalgamated 
with the London School of Hygiene and Tropical 
Medicine, has attempted this survey and assessment 
in the form of an exhibition open to the public 
throughout the past week. 
. Much controversy has surrounded the subject of 
Ross’s discovery, which was finally completed on 
July 9, 1898. Briefly, the facts are that Laveran!t 
first described the parasites of malaria in 1880, his 
discovery being much elaborated by Italian workers 
such as Marchiafava and Bignami?. In 1894 Patrick 
Manson, who had previously described a part of the 
cycle of development of Wuchereria bancrofti in. a 
mosquito’, suggested that this insect might in some 
way be an intermediary in the carriage of the malaria 
parasite’, though he did not foresee the cycle as we 
know it. Meanwhile Ronald Ross, who had been in 
India since 1881:and had shown a passion for the 
preventive aspect of medicine, set out to discover 


‘the basic facts of malaria with the object of pro- 


ducing a method for its control. The present speed 
of dissemination of knowledge makes it difficult to 
accustom ourselves to the idea that even an earnest 
and serious worker such as he remained ignorant 
of Laveran's discovery, and worked on pointless side- 
issues, until 1894. In that-year he met Manson, who 
demonstrated the parasite to him, set him to its 
study in the laboratory and in the new translation of 
Marchiafava and Bignami's book, and fired him with 
interest in his own mosquito theory. From that time 
these two men worked as patron and protégé, Ross 
carrying out all the experimental work to inquire into 


.the theory formulated by Manson, from whom he 
' received constant advice and encouragement. 


During 1894-97 Ross worked mainly in Secunder- 
abad, Hyderabad, on human cases of infection with 
Plasmodium. falciparum and several species of, 
mosquitoes. On August 20, 1897, he demonstrated" 
the development of gametocytes of P. falciparum up 
to%the stage of four-day-old oocysts in the gut wall 
of a ‘dapple-winged mosquito’, almost certainly 


* Anopheles stephensi. This was recognized as com- 
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plote proof that development of the parasite did occur 
in the mosquito, thereby incriminating that insect 
as a carrier and establishing Manson’s theory, and 
was published in December of that year*. . It stopped 
short at showing that man infected the mosquito 
without showing how the mosquito infected man,’ 
and again it is difficult for us to realize that this was 
by no means obvious. 

At this stage, Ross’s work was interrupted by his 
transfer to a remote non-malarious station. In 
February 1898 he was able to resume it in Calcutta, 
but without human material. He turned to avian 
material and Culex mosquitoes, and between Feb- 
ruary and July 1898 showed successively the ripening 
of the oocyst, the liberation of sporozoites into the 
body cavity, their invasion of the salivary glands, 
and the transmission, of infection from an infected 
bird, through Culex fatigans to previously uninfected 
birds. Some parts of the story were published while 
the work was in progress, and the full one jwas com- 
municated by Manson to a meeting of the British 
Medical Association on July 28, 1898, published by 
him shortly after**, and after a further interval 
by Ross?. 

During the following six months, some Italian 
workers, Bastianelli, Bignami and Grassi!', repeated 
Ross’s observations using „P. falciparum infections of 
A. maculipennis, and as the result of faults on one 
side or another an unnecessary and bitter controversy 


_ on priority ensued. 


Ross left India’ where his discovery had been coldly 
received, joined the new Liverpool School of Tropical 
Medicine, immediately went to Sierra Leone and there 
in 1899 himself confirmed the full cycle of P. falci- 
parum in A. gambie and A. funestus?. Manson, 
as the first item of work of the. new London School 
of- Tropical Medicine, confirmed the story by the 
celebrated Ostia experiment??. He and his fellow- 
workers lived safely in mosquito-proofed huts in the 
malarious Roman Campagna and brought back to, 
England mosquitoes which infected volunteers who 
had never left the country. 

The value of the discovery and the status of Toig 
were finally established’ by the evidence of Lord 
Lister?. Its practical valüe was soon demonstrated 
by pioneer work in Malaya‘, Ismailia’ and Havana ; 
but the record of its application up to 1939 was 
disappointing. Techniques’ were elaborated, mos- 
quito larvicides such as Paris green were discovered, 
the possibility and value of adult mosquito destruc- 
tion proved!5:17, new drugs such as ‘Atebrin’ produced!* 
and much new knowledge of the epidemiology and 
entomology of malaria gained ; but all this had little 
effect on the subject which interested Ross, namely, 
the prevention of malaria throughout the whole 
‘tropics including rural areas. 

The period 1939-46 has seen the acquisition of much 
new knowledge, notably of insecticides, techniques 
of organisation, drugs and a further elaboration of 
the history of the malaria parasite’®. For the first 
time this was brought together at the recent Inter- 
national Congresses on Malaria and Tropical Medicine 
in Washington, the proceedings of which are not yet 
in print, and considered by the Malaria Committee 
of the World Health Organisation?" The major 
interest of these meetings lay in the revelation that 
malaria control throughout whole countries, urban 
and rural areas alike, is not only possible but also has 
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actually been put into practice. In Venezuela, British 
Guiana, Chile, the United States, Sardinia, Italy, 
Greece and Cyprus, malaria has either practically or 
entirely ended, as it has also in a rural area of Bombay 
Province holding some two million people, and in 
the. extensive Kharga and Dhakla oases of Egypt. 
There have been marked reductions in othér places, 
including the Union of South Africa, and invading 
foreign mosquitoes have been evicted from Brazil? 
and Egypt. 

Two entirely separate principles have been con- 
cerned in this. The first is the total eradication of ano- 
pheline spacies (or anopheline genus in Cyprus), made 
possible by organisational techniques not dependent 
on new insecticides and ensuring perfection of local 
work; this has so far been used in areas with some 
natural protection against re-invasion in Brazil, Egypt, 
Cyprus and Sardinia. The other is the country-wide- 
application of D.D.T. residual indoor sprays to, all 
houses and anopheline shelters, producing control of 
anophelines at a level below that necessary for 
malaria transmission but not of the perfection needed 
for eradication; it is this process which is largely 
responsible for the recession of malaria in the United 
States, Venezuela, British Guiana, Chile, Italy, 
Greece, the Union of South Africa, and parts of 
Bombay Province. 

The exponents of the two methods are in friendly 
rivalry ; their methods too young as yet for accurate 
comparison, but both are practicable on a large scale. 
The tropical and subtropical world stands divided 
into two sections, one of which has, and one of which 
has not, attempted to apply either of these principles. 
It is regrettable to find tropical Africa in the latter 
group, though as yet unresolved doubt has been 
thrown on the value of D.D.T. in that country?*. The 
Malaria Committee of the World Health Organisation 
has, however, agreed to support a large eradication 
scheme in the heart of that continent, and if D.D.T. 
should be valueless there ‘Gammexane’ (the gamma 
isomer of benzene hexachloride) could almost certainly 
take its place. 

The story of these stages and of present trends 
was told in the Ross'Institute Exhibition. Ifit succeeds 
in stimulating the British application of these new 
methods, the Jubilee will have been of real value. 
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THE POST OFFICE RESEARCH 
STATION 


HE earliest experimental work in connexion with 

the telephone and telegraph services of the 
General Post Office is recorded to have taken place 
in 1878. It was, however, not until 1904 that one or 
two members of the Engineering Department were 
relieved of their administrative duties to enable them 
to pursue investigations of a purely experimental 
nature in a room set aside for the purpose in the 
Gentral Telegraph Office. In 1909, the ‘Research 
Section’ was recognized as a separate entity, and 
additional laboratories in a nearby building were 
allotted to it. Natural expansion of the section, 
curbed during the First World War, was accelerated 
when hostilities ceased, and a site of eight acres was 
acquired for a research station at Dollis Hill in north- 
west London and about seven miles distant from the 
Central Telegraph Office. The work was transferred 
to this site in 1921, when the accommodation took 
the form of ex-army huts; the present permanent 
buildings were formally opened in 1933. The act- 
ivities of the Research Station expanded steadily 
during the inter-war period, and during the Second 
World War they were diverted to deal almost entirely 
with objectives having immediate military applica- 
tion. Arrears of normal development of research for 
the Post Office’s services now require an accelerated. 
expansion, which is being effected as, rapidly as 
present circumstances permit., 

' There are at present about twenty buildings at the 
Research Station, used as laboratories, workshops 
and offices by the Research and the Radio Develop- 
ment Branches of the Engineering Department of the 
Post Office. The present staff totals about 860, of 
whom about 470 are directly engaged on experi- 
mental or theoretical work (including some 275 who 
are engineers or scientific workers with full pro- 
fessional qualifications or have nearly attained them). 
About two hundred are employed in the workshops 
and drawing office. The experimental work of the 
Department is not confined to the Research Station ; 
there are small laboratories in other parts of the 
country, and some experimental work has to be done 
in the field. 

' The activities of this Research Station are mainly 
directed towards improved and economical working 
of Post Office services, especially the telecommunica- 
tion services, because for these there is wide scope 
and need for'the application of the development of 
physical science. Apart from some radio equipment, 
almost all the necessary plant for these services is 
obtained by purchase from manufacturing companies. 
For the development and introduction of new types 
of apparatus into service, the Post Office maintains 
close liaison with the principal British manufacturers’ 
of telecommunication equipment, and a regular pro- 
cedure exists for exchanging information concerning, 
and co-ordinating the development of, much of the 
equipment that is procured. There is also liaison ` 
and, when necessary, co-ordination with other 
Government research establishments and, on the 
international plane, with other telecommunieation 
administrations. Broadly speaking, therefore, the 

emain function of the Research Station at Dollis Hill 
is' to contribute to advances in telegraphy, tele- 
phony and radio and to give guidance on their ' 
appliqations to Post Office services. Some of the 
investigations, important though limited in scope, , 
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arise from the day-to-day operation of the services 
and are concerned with existing plant; others are of 
a long-term character and represent, perhaps, seeds 
of the telecommunication plant of the future. 
Many of the developments (to which the Research 
Station has contributed) produce results which are 
by no means immediately obvious to the users of the 
telecommunication. services. The continued, and 
sometimes rapid, growth of the telephone network 
in Great Britain could not have been achieved, or 
only at much greater expense, without entirely new 
techniques i in telephone transmission, such as the use 
of one pair of conductors to provide speech channels 
for many simultaneous conversations. Economies 


resulting from the introduction of more efficient ' 


types of equipment cannot be made to give immediate 
benefit to the users, in terms .of lower charges, 
because, for the very large and dispersed plant 
which comprises the telephone network, any large- 
scale replacements must necessarily be spread over 
a very long’ period. When costs of labour and 
materials are tending to rise, the effect of such 
economies is more likely to appear as a lower increase 
in the charges for the service than would otherwise 
be necessary. On the other hand, some develop- 
ments, for example, those which open up new 
services or facilities for the user, are more obvious ; 
a case in point is the ‘speaking clock’. This was the 
result more than eleven years ago of research into 
an electric drive starting fróm a ‘free’ pendulum and 
‘other research on sound-recording on glass disks. 

Modern technique for teleplione transmission over 
long land-line routes is to concentrate & number of 
telephone conversations on to a single pair of con- 
duetors, the conversations being separated on the 
route by occupying different bands of the frequency 
spectrum. Thus, the traffic capacity of a route is 
determined by the total band-width of frequencies 
it can carry rather than by the:-number of conductors 
it contains. With wide-band amplifiers (or ‘repeaters’) 
spaced at intervals of about six miles on a modern 
coaxial (or concentric) type of cable, two coaxial 
tubes can carry more than six hundred separate con- 
versations simultaneously. This technique of wide- 
band transmission is being still further developed for 
the transmission of television to programme centres 
at different parts of Britain. Short lengths of wires 
in ordinary telephone cabling can be ‘equalized’ for 
carrying television signals locally, but for long. 
distance line transmission of television, the newer 
types of cable are essential. ^ 

By means of frequency separation, several tele- 
graph transmissions can be sent simultaneously over 
a single telephone circuit independently of whether 
the telephone circuit is on a radio link, a coaxial 
cable, or by normal transmission over a pair of wires. 

The Post Office Research Station has played a 
leading part in the development of semi-automatic 
means of switching long-distance telephone circuits. 
These enable the trunk operator at the calling end 
to actuate switches by dialling over the long-distance 
line and avoid the delay which arises when she is 
dependent on the assistance of other operators at 
the remote exchanges. The methods of dialling which 
are used in local areas could not be extended to the 
long-distance lines, and a system had to be worked 
out in which all the signals could be transmitted by 
currents in the speech frequency range without 
mutual interference between speech and signals. This 
system is now working on more than three theusand 
. British long-distance circuits. 
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For telephoning overseas, either submarine cable 
(for the shorter distances) or radio links have to be 
used. In the case of the cable, a substantial advance 
has been made towards increasing the band-width 
of frequencies (and hence the number of simultaneous 
conversations) transmitted by inserting a submerged 
repeater.: The repeater has to be capable of continuous 
operation under water without any maintenance for 
several years, with power for its valves supplied along 
the cable. The repeater which the Research Station 
constructed in 1943 for the Holyhead —Isle of Man 
cable was the first submerged repeater to be inserted 
in a working telephone cable anywhere in the world. 
The scheme is beihg developed to enable several 
repeaters to operate along a submarine cable, with 
facilities for testing and supplying power to each one 
from the shore ends. 

Long-distance, short-wave radio links have been 
greatly improved since their inception. by the use of 
single-sideband radio transmitters and receivers. On 
the trans-Atlantic. link, reception from the United 
States has been made much better by the employ- 
ment of special receivers and: an aerial system, two 
miles long, installed at the radio station at Cooling 
(Kent). This equipment separates the mutually 
interfering waves by which the signals arrive after 


‘successive reflexions from ionized layers in the upper 


atmosphere, and so reduces the effects of distortion 
and noise. The study of other means for dealing with 
these effects has been facilitated by a laboratory 
device for simulating them under controllable con- 
ditions. Since 1934, radio links on much shorter 
wave-lengths have been used for extending the tele- 
phone network to islands around the coast of Britain ; 
equipment operating on the frequency-modulation 
system was first installed on one of these links in 1942. 

The Post Office not only operates radio telephone 
and telegraph services to all parts of the world, in- 
cluding ships at sea; it is also the Department 
responsible for control and regulation of radio com- 
munication. This responsibility involves the need 
for very exact measurements of any frequency which 
may be used. The applications of piezo-electric quartz 
crystal vibrators has been studied since 1925 for 
frequency control of radio transmitters and for fre- 
quency measurement, and the Research Station 
possesses one of the most comprehensive frequency 
standard installations in the world. It has provided’ 
quartz clocks, the most accurate timekeepers now 


` known, to the Royal Observatory, Greenwich. Other 


piezo-electric materials are being studied for various 
applications, notably as components in the electrical 
circuits used for frequency selection and separation. 

Telephone instruments are electro-acoustic devices, 
so there is need for acoustical as well as electrical 
measurements; the techniques for acoustical meas- 
urement have been developed much more recently 
than their electrical counterparts. The Research 
Station has contributed to these developments and 
it maintains a standard and equipment for the 
measurement of sound pressures at any desired point, 
in the open or in a confined space, so that objective 
measurements of the performance of telephone instru- 
ments of any type can be made in conditions appro- 
priate to their use. It also has to set and maintain a 
standard of ‘telephone transmission’, which is | based 
on subjective tests and is therefore of a leas tangible 
nature, combining physics with physiology. Record- 
ing’ of sound is studied for special applications by 
the Post Office; two techniques have received 
particular attention, namely, sound tracks on glass 
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disks for frequent repetitions of short announcements, 
and lacquer-coated metal disks for high-quality 
gramophone recording, usable (for short life) by 
direct play-back. 

New developments and applications of electronic 
devices are of vital importance to telecommunications. 
Facilities for the manufacture of experimental types 
of thermionic valves enable, for example, knowledge 
to be built up concerning the causes of their eventual 
failure and may be helpful towards the provision of 
the very long-life valves required for submerged 
repeaters. Such facilities also open the way for de- 
velopment of a few special valves for special uses. 
Techniques of application, such as are used in elec- 
tronic computers, are studied ; in fact, an elementary 
form of electronic computer has been made for dealing 
with some specific problems of plant provision and 
arrangement at automatic exchanges. 

The main exception to the concentration of effort 
at the Research Station on telecommunication prob- 
lems is the work that is being done to explore the 
practicability of introducing more mechanical pro- 
cesses in the handling of mail. Machines incorporating 
photo-electric devices can be devised to work at high 
speed for stacking letters, all with the stamps in 
correct position to be fed into stamp-cancelling 
machines, and also for enabling sorters to direct 
letters into a much larger number of sorting com- 
partments than can be reached by hand. Considerable 
experimental and development work is necessary 
before any machines of this kind can be proved to be 
practicable. 


LAND AND POVERTY IN THE 
MIDDLE EAST 


URING the Second World War, the Middle 
East Supply Centre—the history and achieve- 
ments of which should be made public before memory 
fades—acted in various directions as a regional 
authority over an area embracing about fourteen 
territories, and extending from Persia to. Tripolitania, 
and from Cyprus to Ethiopie. One of its important 
short-term objectives was to ‘encourage, increased 
food-production in the Middle .East territories, to 
offset the unavoidable restrictions due to war con- 
ditions. This immediate objective threw into sharp 
relief the need for a comprehensive regional survey 
of the basic underlying problems of the Middle East— 
in particular, land utilization, peasant economy and 
social organisation—and this task, among others, 
was given to an Anglo-American Scientific Advisory 
Mission, the reports of which have now been published 
by the Stationery Office*. War conditions threw the 
Middle East territories into close association, and 
emphasized the fact that they had many common 
basic obstacles to overcome before any post-war 
social and economic development was possible. 
There were high hopes that some form of regional 
organisation would succeed the Middle East Supply 
Centre, to serve these non-political aims. . But 
political inexperience and short-sighted nationalism 
were too strong. Chatham House has, not for the 
first time, attempted to fill the gap by publishing a 
series of studies on social and economic problems in 


ond The -Agricultural Development of the Middle East. By Dr. B. A. 
een. 
Middle ‘Bast Science. By Dr. E. B. Worthington. 78. 6d. net. 
Rural Education and Welfare in the Middle East. By H. B. Allen. 
Animal Industry in the Middle East. By Dr. N. C. Wright (in 


preparation) . - 
(London: H.M. Stationery Office, 1948.) 
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the Middle East. The pamphlet* under review is the 
first of the series; it deals with Egypt and the . 
Fertile Crescent— Palestine, Transjordan, Syria, 
Lebanon and Iraq. Dr. Warriner describes the 
vicious Circle enclosing the peasant cultivator in 
these regions; but the description is equally true for 
other Middle East countries, and for India, It is 
essentially an absentee landlord system, with a form 
of land tenure under which the tenant suffers the 
maximum disadvantages. Government of the 
country is largely in the hands of the landlords, most 
of whom believe their immediate interests would be 
threatened by any measures designed to. improve 
the tenants’ lot. The tenant is wrapped in a fatalism, 
which is founded on his poverty and helplessness, 
and reinforced by the technical difficulties of agri- 
culture—especially of peasant farming—in tropical 
and sub-tropical climates and soils. The social and 
environmental circumstances that brought about in 
England the change from the open three-field system 
tio the four-course rotation on enclosed farms do not 
exist in the Middle East. 

' Dr. Warriner examines in detail the alternative 
possibilities. Although most of the suitable land and 
a good deal of the marginal areas are already settled 
to capacity or beyond, there are under-populated 
spaces in the Jezira region of Syria; in Iraq, with 
better regulation of water supplies, there could be 
absorbed some five million people, and she points 
out, as one item in the immensities of the Middle 
East problem, that this is an authoritative figure for 
the surplus rural population in Egypt alone. 

' On the question of quick technical improvements 
in agricultural methods, Dr. Warriner rightly ^con- 
cludes that these are strictly limited, first, by our 
present lack, of knowledge of tropical agricultural 
science (a point that cannot be overstressed), and 
secondly, by the limitations of the existing system 
of peasant agriculture. Further, such improvements 
could only be short-range palliatives, for, in the 
present stage of social emergence of the peasant, 
any increase in output per acre is more than offset 
by an increase in the population. At present there 
appear to be two possibilities only for increasing the 
output: the development of irrigation under State 
ownership and eontrol;. and, in the drier areas, 
mechanized dry ‘farming on a village co-operative 
‘basis. Both involve a basic change in land tenure 
customs, and the second especially calls for less, not 
more, workers per acre. 

‘Dr. Warriner discusses my first proposal for a 
tripartite organisation that would circumvent the 
grave obstacles of land ownership and inheritance 
laws. The proposal is as follows. The Government 
takes over, on a long lease, land from its present 
owners, and sub-leases the whole area to & body of 
the’ public utility corporation type. This body 
reconditions the land, divides it into economic units 
and lets them to tenant farmers for whom it per- 
forms certain desirable services—such as bulk- 
marketing of any cash crops—and from whom it 
requires certain standards of farming as a condition 
of the lease. In concluding that this model would 
not be generally applicables because it depends on 
the existence ofa special market for which the 
corporation can finance sales and organise production 
ein. relation to the market, Dr. Warriner has rather 
missed the point of the proposal. It is true that in 

* Land and Poverty in the Middle East. By Doreen Warriner. 
(Middlq East Economic and Social Studies.) Pp. vii--149. (London 


and New York: Royal Institute of International fairs 1948.) 
78. 6d. net. 
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certain of the examples given by me this aspect is 
-prominent and that it even initiated some of them: 
But it is not the essential requirement, which is, of 
eourse, the cireumventing of the land ownership 
laws: without some such device, an agrarian 
revolution, expropriation and the rest, are sooner 
or later inevitable. There is no reason why the 
proposal should not apply to subsistence crop pro- 
duction ; the general financial level would be lower 
and the operations of the corporation more modest, 
approximating to what would be done by a co- 
operative buying and selling society, composed of 
the tenants themselves. Organisations of this type 
‘were working well among the Bulgarian peasant 
proprietors before the War, and their success was 
not dependent on the fact that the peasant owned 
his farm. 

At the same time it is clear that lack of capital i in 
the Middle East is an obstacle to rapid development, 
for it also causes peasant indebtedness to the land- 
lord-moneylender class. Dr. Warriner examines two 
sources of supply: the war-time sterling credit 
balances and oil royalties. Both are wasting assets,’ 
and both are likely in the present conditions to 
enrich the few. A speculative possibility briefly 
mentioned by Dr. Warriner is to form, perhaps under 
the United - Nations, an international agency to 
promote investment and long-term economic develop- 
ment. This is, in fact, the public utility corporation 
referred to above, on a somewhat more ambitious 
scale. : 

The pamphlet sets a high standard for the suc- 
ceeding ones. It is lucidly written and the author's 
personal knowledge of the area has enabled her to 
set out the essentials of a very complicated situation. 

B. A. KEEN 


THE MEDICAL NOBEL INSTITUTES, 
- STOCKHOLM 


HE Caroline Institute in Stockholm, in all but 
name the medical university of the Swedish 

capital, appointed a committee in 1945 for the 
planning and building of new laboratories for the 
three departments of the Medieal Nobel Institute. 
The Department of Biochemistry was founded in 
1937 under the direction of Prof. Hugo Theorell; in 
1940, Prof. Ragnar Granit was appointed to a 
research chair in neurophysiology, established with 
the aid of a gift from the Wallenberg Foundation in 
Stockholm, and also supported by the Rockefeller 
Foundation ; "this became a Nobel Institute in 1945. 
At the same time, a third department of the Nobel 
Institute was created, in cell research, under the 
direction of Prof. Torbjérn Caspersson. ~ 

During the academic year 1947-48, the three 
departrüents have been moving into their new and 
spacious buildings in the ‘medical city’ which is 
being created by the Caroline Institute in north-west 
Stockholm on an old estate known as Norrbacka. 
The administrative centre, the library and some of 
the laboratories have already moved out to the new 
site. The Departments of Physiology and Pharma- 
cology are expected to move out in the autumn. 

The Medical Nobel Institute was formally openede 
in May by the Crown Prince of Sweden and dedicated 
to the Nobel Foundation by Prof. Bergstrand, 
president of the Caroline Institute. In addition 
. to Swedish representatives from universities and 
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academies, Scandinavian, British and American 
guests were pet Great Britain was represented 
by Prof. E. D. Adrian, foreign secretary of the Royal 
Society. A dinner presided over by Dr. Ekeberg, 
president of the Nobel Foundation, concluded the 
ceremony. ) 

In his speech, Prof. Bergstrand, president of the 
Caroline Institute, emphasized that the Caroline 
Institute needed full-time research laboratories 
engaged in work along the front lines of moderf 
science, for its own sake as well as to enable it to 
fulfil the important task entrusted to it by the will 
of Alfred Nobel. The beautiful and well-equipped 
new laboratories, he went on to say, expressed the 
confidence of the Caroline Institute in the three 
directors appointed to lead them. Financially, the 
three laboratories were & joint effort: the buildings 
and part of the equipment eame from the Nobel 
Fund, which also supported one of the chairs and 
part of its running expenses; the Government: of 
Sweden supported the other two chairs and con- 
tributed to their annual budget; the Wallenberg 
and Rockefeller Foundations contributed generously 
to most items of the budget. Prof. Bergstrand con- 
cluded his speech'by expressing the gratitude of the 
Caroline Institute to the donors, and, finally, extended 
a hearty welcome to the guests.  Congratulatory 
addresses were presented by ‘Prof. E. D.. Adrian, 
Prof. W. D. Bronk, foreign secretary of the U.S. 
National Academy of Sciences, Prof. Linderstróm- 
Lang, director of the Carlsberg Institute, Copen- 
hagen, Prof. A. I. Virtanen, director of the Valio 
Research Laboratory in Biochemistry, Helsinki, and 
Prof. Mohr, rector of the University of Oslo. 


COLOUR TERMINOLOGY 


HE Committee on Colour Terminology appointed 

in 1941 by the, Colour Group of the Physical 
Society had originally two objectives : (a) to record 
definitions of terms current in the various groups of 
people concerned with colour; and (b) to examine 
the possibility of co-ordinating the terms commonly 
used. Later, in the light of the Committee’s dis- 
cussions, & third objectivé was added: (c) to recom- 
mend a consistent terminology. This was a significant 
step; as the subject of colour has very wide rami- 
fications and there was every reason to expect very 
great difficulty in even approaching consistency. ‘The 
report now published* shows that, provided a few 
key changes are made, the terms used by different 
technical groups can be embodied in a single scheme 
which avoids gross ambiguities while keeping the 
specialized terms ‘of particular interests substan- 
tially intact. The nomenclature of colours them- 
selves, as distinct from the terms used in describing 
and specifying them, was expressly excluded from 
the Committee’s consideration. 

In drawing up the basic list of current terms with 
their definitions or mode of use—a list which occupies 
about two-thirds of the 56 pages of the report—the 
Committee’s net was thrown very wide. The fields 
covered were colour physics (general, photometric, 
subjective and colorimetric terms), colour vision, 
colour-atlas ‘systems (Munsell and Ostwald), tech- 
nologies involving colour (dyeing, paint and pigment, 

* Physical Society. Report on Colour Terminology. By a Committee 


or tho Colour Group.. Pp. iv 4-56. (London : Physical Society, 1948.) 
8. De Lj 
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printing, photographic, glass and decorating in- 
dustries), the painting art and the colour terms of : 
everyday speech. The definitions are fully descriptive, 
and sufficient explanation of the underlying principles 
is given to make clear how certain expressions have 
come into use, In colour physics, once the distinction 
has been established between subjective terms 
describing the sensations produced and the corre- 
sponding objective terms specifying the stimulus, the 
definitions themselves present no serious difficulty. 
The case is different with technological terms. For 
example, in the paint and pigment industry, the 
term ‘chalky’ has a meaning which in the Committee’s 
definition runs “An excess of white (in a match sup- 
posed to be close)". But, as is pointed out, in practice, 
‘chalky’ frequently implies that by the addition of 
wrong pigments or otherwise, a pigment mixture has 
been made whiter than the sample and that the 
difference is irremediable. 

The colour terms used by contemporary artists are 
handled very gingerly by.the Committee—the proper 
course for an exclusively technical body—and for 
these and for the terms of ordinary speech no recom- 
mended usage is put forward. 

The interrelations of the terms of different groups 
are displayed in tabular form, and in the case of the 
dyeing and paint and pigment industries, the differ- 
ent meanings of comparative terms such as ‘stronger’, 
‘dirtier’, ‘brighter’, etc., are indicated by vector lines 
in colour triangles of the Ostwald type with black, 
white and a particular colour at the vertices. 

As a first step to co-ordination the Committee drew 
up & self-consistent list of essential terms that could 
be used by all colour workers without risk of con- 
fusion. The final recommendations are based on this 
self-consistent list and cover nearly a hundred terms. 
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The main changes required of different groups are 
ag follows. In colour-physics, the term ‘brightness’ 

is to be replaced by ‘luminosity’ when the subjective 
aspect is in question, and by ‘luminance’ when 
‘brightness as an objective or stimulus quantity is» 
intended. The term ‘shade’, which at present has : 
‘several different meanings in the dyeing, paint and 
‘pigment and printing industries, is to denote “darker 
‘colour of same hue and saturation”. The same 


' groups are asked to reserve ‘tone’ for “any small 


variation from another colour". ‘Duller’ (paint and 
pigment industry) is not to be used to-mean “con- 
‘taining more black” but as “less colourful” or “less 
saturated", while ‘deeper’ is to mean “containing 
less white". ! 

In a concluding section the recommended terms 
'are compared with those proposed in the recent 
"Colorimetry Report of the Optical Society of America. 
Among the comparatively few points of disagreement 


‘may be noted the American retention of the term 
‘brightness’ for the subjective meaning of the word, 


‘while the corresponding term recommended by the 
‘British committee—'uminosity'——is used in the. 
‘American report for the “ratio of the luminous flux 
to radiant energy flux”. The latter quantity is called 
"visual sensitivity’ in the British scheme. It'is prob- 
able that the terms ‘luminosity’ and: ‘visual sensit- 
ivity' will prove the most controversial in the Com- 
mittee's recommended list. 
| Discussions on terminology often appear to non- 
participants as rather. unproductive. But whether 
‘or not the changes recommended in this report are 
adopted, there can be no question that the careful 
exposition of present usage which it contains will be 
of the greatest value to workers on colour problems. 
W. 8S. Srne 
l ‘ 


, NEWS and VIEWS | 


Geology at the University of Liverpool : 
Dr. R. M. Shackleton 


Ds. ROBERT MILLNER SHACKLETON, who has been 
appointed to the George Herdman chair of geology 
at Liverpool, vacant by the resignation of Prof. F. 
Coles Phillips, returns to the University from which 
he graduated in 1930 and at which he was awarded 
the degree of Ph.D. in 1933 for researches into the 
complex structure of Moel Hebog, Caernarvonshire. 
On leaving Liverpool, Dr. Shackleton went to the 
Imperial College of Science and Technology, London, 
with a Beit Fellowship, and joined the staff of the 
Geology Department of the College in 1934, becoming 
senior lecturer in charge of petrology in 1946. 

Dr. Shackleton’s field-experience has been extra- 
ordinarily extensive and varied. He has travelled 
widely in South and Central Africa and in Russia 
and Siberia. In 1935-36 he made a reconnaissance 
survey of Viti Levu in the Fijis, where he discovered 
that the plutonic rocks, previously thought to be an 
old basement, are of Tertiary age. During 1940—45, 
he served on the Geological Survey of Kenya, his 
chief work dealing with economic problems connected 
with the Migori gold-belt, the phosphate possibilities 
of North Kavirondo and the water supply of the, 
Aberdare Range and Mount Kenya areas. In 1946 he” 
returned to Kenya and made a one-man expedition 
to the Rift Valley, where the sequence of the artefact- 
bearing beds of the Pleistocene was determined and 


the structure of a section of the Rift Valley elucidated. 
Last year he took part in the Royal Society Ex. 
pedition to Rusinga Island in Lake Victoria, Kenya, 
from which important results concerning the suoces- 
sion and structure of the Miocene beds in which 
hominoid remains occur are expected. It is to be 
hoped that Dr. Shackleton will find time to prepare 
for publication a part at least of these important 
results of his field-studies. 

' Dr. Shackleton has been a member—and largely 
director—of a research team from the Geology 
Department, Imperial College, that has been working 
for a number of years on & project to compare the 
two sides of the North Atlantic and to test the 
continental drift theory and in particular to determine 
the magnitude of any drift that may have occurred. 
As soon as the grasp of the structure and strati- 
graphy on the eastern side of the Atlantic is suffi- 
ciently firm, it is intended to proceed to the exam- 
ination of Eastern Newfoundland and the coast of 
Labrador. His new sphere at Liverpool will provide . 
Dr. Shackleton with inereased opportunities for the 
continuation and completion of this attractive study. 


Physiology at the Queen’ s A Belfast : 
Dr. A. D. M. Greenfield 


Tre Queen's University of Belfast announces the 
appointment of Dr. A. D. M. Greenfield to the 
Dunville chair of physiology in succession to Prof. 
H, Barcroft, now at St. Thomas’s Hospital Medical 
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Sehool (see Nature, 160, 704 ; 1947). Dr. Greenfield 
was.a scholar ‘of St. Mary's Hospital, and obtained 
first class honours in physiology in the B.Sc. exam- 
ination of thé University of Londoh. After holding 
posts at St. Mary's in both medicine and pathology, 

: he was appointed to the Department of Physiology, 
under the direction of Prof. A. St. G. Huggett. A 
year ago he became senior lecturer in experimental 
physiology. Dr. Greenfield at first worked with Dr. 
Killick (now Professor) on acclimatization to chronic 
carbon monoxide poisoning. ‘More recently, he has 
shown great ingenuity in devising methods for the study 
of the circulation bothin man and animals. During the 
War, these were used on behalf of the R.A.F. to study 
the effect of variations of g on the blood pressure. 
Since then Greenfield has worked with Huggett on 
foetal physiology and found a method for determining 
the rate of the blood flow in the umbilical cord. At a 
recent meeting of the Physiological Society he showed 
how the movements of a large bubble could be photo- 
graphed and used to indicate the rate of the blood 
flow in a part of the body, as, fot example, the hand. 
Dr. Greenfield’s special knowledge of the physiology 
of the circulation will be of great value in Belfast, 
where work in this field has been in progress for some 
years. s 


N 


Anatomy at the University of Glasgow : 
Prof. G. M'C. Wyburn 


GEORGE M'OREATE WYBURN has been appointed 
regius professor of anatomy in the University of 
Glasgow in succession to Prof. W. J. Hamilton, who 
has been appointed to the chair of anatomy at 
Charing Cross Hospital Medical School, London. Dr. 
Wyburn is a pupil of the late T. H. Bryce, and 
graduated at Glasgow in 1925: after holding appoint- 
ments in various hospitals, he returned to Glasgow as 
demonstrator in 1929. He became senior lecturer in 
anatomy in 1936, and was acting head of the Depart- 
ment during 1944-45. His researches include work 
on embryology, with special reference to bone forma- 
-tion, on the endocrinological aspects of reproduction, 
and on tissue-grafting (of skin, cartilage and cornea 
in particular). He was awarded the Struthers Gold 
Medal and Prize in 1939 for embryological research, 
and again in 1947 (with Dr. Paul Bacsich) for work 
done during the War on the repair of peripheral 
nerve injuries. ] 


Mary College, London : 
Dr. G. C. MeVittie, O.B.E. 


THE appointment of Dr. G. C. McVittie to the 
new chair of mathematics at Queen Mary College, 
University of London, is of considerable interest, not 
only because he will be the first professor of mathe- 
matics at this College, but also because his appoint- 
ment will go & long way towards strengthening the 
present somewhat meagre representation of applied 
mathematicians among the appointed teachers of the 
University. In pre-war days, Dr. McVittie was well 
known for his researches into relativistie theories and 
in particular for his trenchant criticisms of some 
` aspects of certain forms of the cosmological theory. 

During the Second World War, Dr. McVittie was 
seconded for special service with.the Meteorologicel 

Office. Here he was engaged in a number of important 

problems. As a result of his successful activities e 
both as a man of science and as an administrator he 
was recently awarded the O.B.E. Since his return 
to academic life, Dr. McVittie has developed g new 
. interest in the theoretical basis of meteorology and 
1 M 
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has been made & member of the Meteorological 
Research Committee. He has also become, with 
Prof. Ferraro, one of the editors of the new Quarterly 
Journal of Applied Mathematics and Mechanics, the 
first number of which has recently appeared, and 
which seems destined to have an important influence 
on the future development of applied mathematics 
in. Great Britain. Dr. McVittie has also been very 
actively interested for many years in problems of 
theoretical astronomy and has been one of the editors 
of The Observatory. - 


Mathematical Statistics at the University of Sao 
Paulo : Mr. W. L. Stevens 


Mr. W. L. SrEvzNS has been appointed professor 
of mathematical statistics in the University of Sao 
Paulo, Brazil. Mr. Stevens worked under Prof. R. A. 
Fisher, at the Galton Laboratory, University: College, 
London, during 1935—41. ' He then joined the staff of 
the Statistical Department, Rothamsted Experi- 
mental Station, for a few months on urgent war work 
prior to leaving for Portugal to take up a lectureship 
in statistics at Coimbra at the request of the British 
Council and the Foreign Office. In 1944 he returned 
to Britain and took a post as statistician with 
Imperial Chemical Industries, Ltd., Billingham. In 
1947 he joined the staff of the Admiralty Statistical 
Department under Mr. H. L. Seal. He has been 
chiefly concerned with the development of statistical 
methods in the fields of biological and agricultural 
experimentation, and has also made contributions 
to the methods applicable to quality control of 
industrial products. 


New Atomic Pile at Harwell . 


RATSER less than a year has passed since the 
Atomic Energy Research Establishment at Harwell 
put into operation 'Gleep', the first atomic pile to be 
built in Great Britain. Now a second and more 
powerful pile has been completed and put into opera- 
tion. Its rated output is 6,000 kW., and it has 
been designed primarily as an experimental tool, to 
provide as many facilities as possible without unduly 
complicating the engineering of the structure. In 
addition, when operating at rated output, the pile 
should be able to produce, by. transmutation of 
inactive elements, all the artificial radioactive 
isotopes required in Britain by medical and other 
research workers. Like ‘Gleep’, the new pile is a 
graphite-moderated air-cooled pile. The uranium 
rods are enelosed in aluminium cases which lie in 
channels in the graphite. Cooling air is drawn through 
the channels by several large electrically driven 
exhausters. The whole pile is surrounded by a 
concrete shield several feet thick, to protect workers 
from radiations, and the cooling air is discharged up 
a chimney stack 200 ft. high. "There are about forty 
holes in the shield, giving access to the strong fluxes 
of neutrons in the interior of the pile. These neutron 
fluxes, many times more intense than can be obtained 
in any other way, are required for many experiments 
in nuclear science, both in fundamental and in applied 
research. Thus, for example, the applied research 
programme will include an investigation of the effect 
of irradiation by neutrons on the properties of 
materials, to provide information about materials 
used in the construction of piles. The experimental 
holes are also the means by which inactive elements 
are placed in the pile for transmutation into radio- 
active isotopes. Surrounding the pile structure are 
the control rooms and laboratories used by the 
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scientiis and operating staff. 'The operation of the 
pile is controlled by two sets of neutron-absorbing 
rods; the first set of rods is adjusted to keep the 
pile operating at a constant-power level, and the 
second set is available to shut the pile down in any 
emergency. The basic calculations for the Harwell 
pile were begun in 1945 by a team working under 
Sir John Cockcroft in the laboratories of the National 
Research Council of Canada, and were continued 
when the team moved to the newly formed Atomic 
Energy Research Establishment at Harwell. It was 
the first task of the Department of Atomic Energy 
at Risley, under the direction of Mr. C. Hinton, -to 
undertake the design of the pile, based on the 
information provided by the Harwell team. This 
work began in April 1946. The actual construction 
of the pile was made the responsibility of the Ministry 
of Works, assisted by their contractors, Messrs. 
Chivers. x 


Earthquakes in Japan 


Ar about 8 p.m. local time on June 28, four severe 
earthquakes affected the sea and land areas around 
the town of Fukui, on the west coast of Honshu 
Island, Japan. The epicentres of the shocks appear 
. to have been near lat. 36:1? N., long. 136? E., though 

news from the Japanese observatories has not yet 
been received. An area within a radius of about 
30 miles from Fukui was destructively affected. The 
population of Fukui (about 85,000) was largely en- 
gaged in the textile industry (mostly silk), as more 
than one quarter of the looms of Japan were in the 
town. There were some ferro-concrete buildings in 
the town, but most of the buildings were made of 
wood and these were soon set alight by the fires 
scattered by the shocks. The fires were difficult to 
check owing to earthquake damage to the water 
supply, and it is estimated that nearly 40,000 build- 
ings were damaged beyond repair. .A cinema col- 
lapsed, burying alive a large number of people, and 
many casualties were caused by falling debris at the 
railway station. Six other towns and thirty-nine 
villages in the neighbourhood were severely affected, 
, including Marouka, Mikuni, Matsuoka, Daishoji and 
Kanaza. Communications were severely affected and 
an important railway bridge was destroyed, making 
relief work difficult. Huge waves lashed the coast. 
Altogether, some 3,200 people ‘are believed to have 
lost their lives, and there are thousands of others 
injured. Aftershocks continued for some days. 

In the whole of the densely peopled islands of 
Japan, there are about five hundred earthquake 
shocks of varying intensity every year, and although 
probably the greatest of the world’s earthquakes have 
not happened there, yet there have been tremendous 
Japanese disasters from time to time. Examples 
include the Mino-Owari earthquake just after 6 a.m. 
local time on October 28, 1891, and the shock which 
almost destroyed Tokyo and Yokohama on September 


1, 1923. The present shock is estimated to have been . 


about three quarters of the strength of the latter. 
Between the smaller shocks of July 16-17, 1941, in 
the Nagano Prefecture and the shock of May 9, 
1947, in Hida, there has been little news, and for 
part of the time some of the Japanese observatories 
closed down. Mr. Ernest Tillotson states that 
news of this period is, however, beginning to 
arrive: thus between December 18, 1943, and 
December 1945, to the accompaniment of hundreds 
of seismic disturbances, a 1,200-ft. high mountain 
called the ‘New Showa Mountain’ arose with volcanic 
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leruptions on the fringe of Lake Toya, Hokkaido, 
‘similar to the Paricutin Mountain in Mexico. Furthér 
: news of thése tremendotis earth movements is awaited. 


Scientific Advisory Council to* the Minister of 
Fuel and Power 


THE Minister of Fuel and Power has appointed the 
following to be members of the Scientific Advisory 
Council which will advise him on the scientific aspect 
.of his statutory duties: Sir Alfred Egerton (chair- 
man), Eng. Vice-Admiral Sir Harold Brown, 
"Dr. H. Roxbee Cox, Sir Charles Ellis, Prof. F. H. 
‘Garner, Sir Charles Goodeve, Dr. E. S. Grumell, 
Mr. J. Hacking, Dr. H. Hollings, Prof. D. M. 
‘Newitt, Sir Harry Ricardo and Prof. S. Zuckerman. 
`The terms of reference of the Council will bex, (1) to 
'advise the Minister of Fuel and Power on the scien- 
tific aspect of problems which he may remit to them 
in connexion with his statutory duty of securing the 
‘effective and co-ordinated development of coal, 
petroleum and other sources of fuel and power in 
‘Great Britain, and of promoting economy and 
‘efficiency in the supply, distribution, use and con- 
‘sumption of fuel and power, whether produced in 
Great Britain or not; (2) to advise the Minister of 
new scientific knowledge or developments which in 
the opinion of the Council should’ be taken into 
account in the performance of his stetutory duties; 
(8) to keep the whole field of fuel and power under 
continuous review with the object of identifying 
problems needing scientific investigation and advising 
the Minister of those problems. 


Ordnance Survey Maps of Britain 
. THE initiation] of an entirely new ordnance map 
series on & scale of 1: 25,000, or about 24 inches to 
the mile, was one of the chief recommendations of a 
departmental committee set up in 1935. It was felt 
that the gap between the l-inch and 6-inch was 
too wide for many users. , In the areas already covered 
there are signs that the new scale is growing in 
popularity. Some five hundred sheets, or about one 
fifth of the projected total, are now published, and 
it is hoped that the remainder will be ready in about 
three years time. The new map is based on the old 
, six-inch map, to which has been added certain 
revisions made for war purposes. In this sense only 
is it provisional: the final edition will incorporate 
60-in. re-surveys of built-up areas, now in hand in 
many towns, and an overhaul of 25-in: plans in rural 
areas. The sheet edges lie along the 10 kilometre 
grid lines of the national grid, -and each sheet is 
known by the 10 km. grid reference of its south-west 
corner. The new map is sold in three styles, the fully 
coloured, the outline and the administrative areas. 
In the first, contours and main roads are in brown, 
water in blue, black for outlines of roads, buildings 
and railways, and solid black for public buildings. 
The outline edition is in grey monochrome without 
contours and is printed on specially heavy paper 
suitable for drawing offices. The administrative 
* areas edition has all such boundaries shown by a red 
overprint on the outline edition; apparently it is 
being considered whether or not to continue the 
production of this edition. The following areas are 
now in the course of being covered by the 1 : 25,000 
ə map: Greater London, Edinburgh, Glasgow, Dundee 
&nd Aberdeen; Plymouth and Dartmoor; Purbeck, 
New Forest, Southampton and Portsmouth, and 
most, of the south coast; South Wales and Bristol ; 
Gloucester, Oxford, Reading and Luton; East, 
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Anglia and the Broads; Birmingham and district ; 
Tyneside and Lancashire, Yorkshire and Cheshire. 
These maps? fwiih the 6-in. -të the mile, are known 
-aò ‘medium scale’. Full descriptions of other Ordnance 
Survey maps, with illustrations and indexes, are given 
in two pamphlets, one dealing with small-scale maps 
and the other large-scale maps, issued by-the Director 
General, Ordnance Survey Office, Chessington, Surrey 
(1s. 6d; each). 


Research in Telecommunications 


THE past decade has demonstrated the great 
importance of efficient and rapid communication as 
an essential part of modern civilization. Although in 
certain directions spectacular advances have been 
made in the development of telecommunications, 
which includes both radio and land.line signalling, 
there is more need now than hitherto for pursuing 
that fundamental research which underlies all the 
many appligations of these techniques. In order to 
meet this need, the Department of Scientifie and 
Industrial Research formed in 1946 an ad hoc Tele- 
‘communications Research Committee under the 
chairmanship of Sir Stanley Angwin, for the purpose 
of defining the basic problems in the whole field of 
telecommunications that would require investigation 
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in the next few years. The Committee, which con-: 


sisted of representatives of the radio industry, of 
those Government departments directly concerned 
with this subject, and of-the British Broadcasting 
Corporation, drew up & report which has recently 
been published by the Department of Scientific and 
Industrial Research (“Fhe Fundamental Research 
Problems of 'Teleéommunieations", London, H.M. 
"Stationery Office, 1948. 1s. 6d. net). 

This publication eontains both the full reports and 
abstracts of the nine ‘working parties’ set up by the 
Committee to deal with the various phases of the sub- 
ject. These working parties surveyed existing know- 
ledge in their various fields to determine what de- 
ficiencies in that knowledge required attention; and 
they have indicated in considerable detail the specific 
items of research which appear to require investiga- 
tion. It is believed that the formulation of these prob- 
lems will prove a very useful step forward in the 
development of telecomrounications research in Great 
Britain, and it is to be emphasized that university re- 
search laboratories, as well as those of government and 
industry, will find in the document many items suit- 
able for their attention. With the issue of this 
report, the Committee has completed the task 
assigned to it: but the Department of Scientific and 
Industrial Research has already constituted a Standing 
Conference on Telecommunications Research, the 
function of which is to survey periodically the pro- 
gress being made in this subject, and to provide a 
' means for consultation between the Department's 
Radio Research- Board and industry on these and 
other such matters of common ‘interest. 


Air Routes 


THe advent and growing use of air transp has 
done a great deal to alter geographical values. Speed 
has reduced the importance of distance and thus 
recast many political, economic and social relation- 


Ships. In & small pamphlet recently published (“Air 
‘Transport ‘and Geography.” London: Royal 
Geographical Society, 1947. .1s.), Mr. W. G. V. 


Balchin refers to many of the aspects of geography 
that touch on the course and uses of air reutes. 
- After referring to the vexed problem of air maps and 
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their projections, he inserts a world map on an 
oblique zenithal equidistant projection centred on 
London and its antipodal point; on this the chief 
civil routes are shown. These maps show that 94 per 
cent of the world’s population, and nearly all the 
world’s manufacturing industry, fall in'one of these 
hemispheres, and the central hub is in western 
Europe with London or Paris the actual centre. 
The distribution of population, especially of large 
urban growths, determines the course of the chief 
aif routes. There are some forty:four world aréas 
each of more than a million inhabitants, of which 
the largest are in Europe and the Atlantic side of 
North America and fewest in Africa and. in Asia, 
outside China and Japan. The greatest number'are on 
& great circle track through London and Melbourne. 
Major flying routes do not cross the Pacific, and con- 
trary to often expressed belief, do not pass through 
north polar regions. Mr. Balchin goes on to consider 
other factors influencing the course of air routes. 


July 


Strawberries and Watercress as Commercial Crops 


BunnETIN 95, “Strawberries” (London: HM. 
Stationery Office. 25. net), was originally published | 
by the Ministry of Agriculture in 1937, but since 
that time so much new knowledge about the crop . 
has become available that a new edition became 
necessary. This has now been accomplished with. 
gratifying completeness, by co-operation between the 
scientific staffs of Long Ashton and East Malling 
Research Stations. All aspects of culture are dis- 
eussed; but such items of practice as relate to the 
própagation and maintenance of healthy stocks 
receive special mention. One section deals with newer 
methods of out-of-season production, and an appendix 
describes the recognition of varieties. The section 
on diseases and pests is adequate; but prompts the 
gentle criticism. that it is scarcely complete’ encugh 
to deal with some troubles which are common in 
the northern part of Britain. Twenty-seven good 
half-tone figures &dd greatly to the value of the 
bulletin. 

Watercress cultivation is a fascinating speciality. 
Bulletin 136 (London: H.M. Stationery Office. Is. 
net) is written by Mr. Charles H. Sansom, and gives 


. details of all aspects of this crop. Continuous growth _ 


is given by water at about 50° F., and it is often best 
to obtain this by boring through chalk to a depth of 
300 ft. This special crop brings special pests, for the 
freshwater shrimp (Gammarus sp.) and caddis fly 
larve cause some damage, as well as the mustard 
beetle. Eight plates and diagrams show details of 
establishment and management of the beds. 


Mushroom Diseases : 

BunnETIN No. 10 of the Mushroom Growers’ 
Association (Yaxley, Peterborough. 2s. 6d. net) con- 
tains a brief note by F. C. Atkins and C. J. La Touche 
on Pseudobalsamia microspora, an ascomycete which 


- may compete with the mushroom on commercial 


beds. It is almost certainly introduced. with the 
surface soil and so can possibly be eliminated with 
care. Boards and the house-structure should be 
sterilized and flies kept down, as they spread the 
trouble. The same bulletin contains reprints of Dr. 
W. M. Ware's paper on “Clitopilus cretatus as an 
Invader of Mushroom Beds” (Gard. Chron., May 18, 
1935), and Dr. W. F. Bewley’s work on mushroom 


. casing soil (Cheshunt Exp. Sta. Ann. Rep., 1946). A 


separate leaflet lists useful volumes on mushroom 
culture in the Association’s library. 


D] 
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Philosophy of Science 


* AT a meeting held at University College, London, 
on June 1, a Philosophy of Science Group was form- 
ally constituted and affiliated with the British Society 
for the History of Science. The Group adopted the 
following statement of aims: “The purpose of the 
Group is to study the logic and method of science 
as well as of the various special sciences, including the 
social sciences. The main emphasis is upon an 
approach through the various special sciences to the 
philosophy of science.” The Group intends to hold 
meetings for the reading and discussion of ‘papers 
and to publish an account of its activities in a supple- 
ment to the Bulletin of the British Society for the 
History of Science, which will be circulated to mem- 
bers. The Group has elected the following Committee : 
Prof. H. Dingle (chairman), Dr. K. R. Popper, Mr. 
F. I. G. Rawlins, Dr. G. J. Whitrow and Dr. A. C. 
Crombie (honorary secretary), Department of History 
&nd' Philosophy of Science, University College, Gower 
Street, London, W:C.1. It is hoped to hold the first 
ordinary meeting in the autumn of this year. 


Conference on Noise and Sound Transmission 


Tue Acoustics’ Group of the Physical Society, in 
association with the Royal Institute of British 
Architects, is holding a three-day International 
Conference on Noise and Sound Transmission during 
July 14-16. This is the first major international 
discussion of the subject for many years, and papers 
will be read by European and American investigators 
in addition to the contributions from Great Britain. 
Among those reading papers are L. L. Beranek 
(United States); T. Vogel, R. Lehmann, P. Chavasse, 
F. Canac (France); W. Fürrer (Switzerland) ; W. K. 
Westmijze, C. W. Kosten, J. van den Eijk (Holland) ; 
F. Ingerslev, V. L. Jordan, P. V. Bruel (Denmark) ; 
E. Meyer, A. Schoch, L, Cremer (Germany); N. 
Fleming, R. S. Dadson, H. L. Kirke, W. A. Allen 
and A. J. King (Great Britain). The papers will 
cover the subjects of sound insulation in buildings, 
aircraft and ships; impact sound; resilient sus- 
pension systems; proposals for standardization of 
measurement, and the measurement of noise. Those 
who desire to have copies of summaries of papers in 
advance of the meetings should send requests to the 
Joint Honorary Secretaries of the Acoustics Group at 
1 Lowther Gardens, Prince Consort Road, London, 
S.W.7. 


International Congress of Industrial Medicine 

THe ninth International Congress of Industrial 
Medicine will be held in London, at the Caxton Hall, 
during September 13-17. The last congress was held 
in Frankfurt in 1938. The congress will meet in 
six sections devoted respectively to social aspects, 
environment, nursing, clinical studies, practice and 
legal and miscellaneous topics. Among the subjects 
announced for discussion are incentives, work and 
skill, dust hazards, pneumokoniosis, physical, bio- 
logical and psychological effects of environment, 
effects of working with the newer chemicals and 
metals, hazards of radiant energy, etc. Further 
particulars can be obtained from the secretary of 
the Congress, Room 501, Garden Court Wing, B.M.A. 
House, Tavistock Square, London, W.C.1. 


Congress on Biological- Chemistry 


Tue Société de Chimie Biologique will hold its 
eighth congress in Paris during October 6-8. This 
will be the first international congress on the subject 
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, in France for ten years, the previous meeting having 
‘been held at Liége in 1946. Subjects for:special con- 
‘sideration at the Paris congress are:. proteins and 
: hormones (reports by Profs, Theorell and Fromageot) ; 
i biological organic chemistry and plant biochemistry 


(reports by Profs. Stoll and Janot); vitamins and ' 


hormones (reports by Profs. E. C. Dodds and Horeau). 

‘Sessions will also be reserved for communications 
‘outside these subjects, and provision will be made 
for experimental demonstrations. Further particulars 
‘can. be obtained from the secretary-general of 
ithe congress, M. Jean Courtois, 4 Avenue de 
;l'Observatoire, Paris, VIe. : 


Science and Industrial Practice in the Iron and Steel 
Industry 


;, THE British Iron and Steel Research Association 
is arranging two conferences to be held next autumn 
‘at Ashorne Hill, nr. Leamington. The first, in which 
'the Institute of Physics is also interested, will be 
‘held on September 8 and 9, and ik to discuss non- 
‘destructive testing of castings. Three sessions will 
,be arranged to discuss papers on X- and gamma-ray 
‘methods and on X-ray equipment, radioactive 
‘materials and radiography abroad; magnetic and 
‘ultrasonic methods; recent, work by the Non- 
Destructive Testing Sub-Committee of the Associa- 
‘tion on the comparison of X-ray, gamma-ray and 
‘ultrasonic methods, and a paper on acceptance 
‘standards. It is intended that the papers shall deal 
essentially with the practical aspects of the subject 
and be of interest to executives not conversant with 
ithe methods, but who might be considering their use. 
‘The second conference is planned for October 21 and 
122, and is to discuss foundry core bonding agents. 
he object is to bring to the notice of founders the 
wealth of information that has been obtained in 
recent years on the new materials that may be used 
for the bonding of foundry cores. The use of such 
materials, in many cases with an appreciable reduction 
in cost, would enable the linseed oil used hitherto 
to be diverted to alleviate the shortage of edible 
fats. "There will again be three sessions: natural 
resources of the materials, recent work by the 
‘Association on the practical and fundamental aspects 
of bonding, and the properties of new materials such 
as plastics and petroleum products; experience of 
founders with such materials; and the impact of 
these materials on matters such as core-blowing, 
and dielectric and infra-red heating. 


International’ Scientific Film Congress 


: THE second congress of the International Scientific 
Film Association wil be held in London during 
October 4-11. It is being convened by the Scientific 
Film Association of Great Britain, with the help of 
the British Film Institute. 'Three days will be de- 
voted to business meeti of the Association, and 
three days to a festival of scientific films, when it 
is hoped to'show many contributions from all the 
participating countries to members of the general 
public. The congress will close with a general assembly 
of the delegates on October 11. The Association was 
constituted last year in Paris by delegates from 


twenty-two countries who had accepted the joint ` 


invitation to the inaugural congress from the Scientific 
Film Associations of Great Britain and France. The 
primary aim of the Association is: “To raise the 
standard and to promote the use of the scientific 
filmeand related material throughout the world in 


order to achieve the widest possible understanding, 


` 
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and appreciation of scientific method and outlook, 
especially in relation to social progress". Further 
details: may .be obtained from .the Scientific Film 


. Association, 34 Soho Square, London, W.1. 


uf 


Annual Reviews of Psychology and of Physical ' 
Chemistry 


AN “Annual Review of Psychology” is to be pub- 
lished under the auspices of Annual Reviews, Inc., 
Stanford, California, the first volume to appear early 
in 1950. Prof. Calvin P. Stone and Donald W. Taylor, 
of Stanford University, will serve as editor and 
associate editor, respectively. The editorial committee 
will consist of the following: John E. Anderson) 
Institute of Child Welfare, University of Minnesota ; 
John G. Darley, University of Minnesota ;, Clarence 
H. Graham, Columbia University ; Carl I. Hovland, 
Yale University; James G. Miller, University of 
Chicago. The subject-matter of each volume will 
consist of critical, appraisals of research proceeding 
in the major divisions of the field. Subjects of greatest 
activity will be reviewed annually, while those of 
lesser activity, together with any topics which en- 
compass small divisions of the field, will be reviewed 
biennially. 

Organisation of an “Annual Review of Physical 
Chemistry” of a similar type, operating under 
the same editorial policies and characterized by 
a corresponding recurring list of topics, is also 
announced by Annual Reviews, Inc. This will be 
edited by Prof. G. K. Rollefson, of the University of 
California, Berkeley, and will be -directed in the 
selection of topics and authors by an editorial com- 
mittee consisting of Henry Eyring, University of 
Utah; George Glockler, ‘State University of Iowa ; 
W.F. "Libby, University of Chicago ; J. W. Williams, 
University of Wisconsin; and E. Bright Wilson, 
jun., Harvard University. The first volume will also 
appear in 1950. 
profit corporation which was.first constituted in 1932 
to publish the "Annual Review of Biochemistry". 
Since then it has initiated the “Annual Review of 
Physiology" (jointly with the American Physiological 
Society) and the “Annual Review of Microbiology”. 


Zoological Society of India 


Tue following. have been elected members of the 
Executive Council of the Zoological Society of India : 
‘President, Dr. S. L. Hora; Vice-President, Prof. 
D. R. Bhattacharya ; Secretary, Dr. M. L. Roonwal ; 
Editor, Prof. K. N. Bahl; Treasurer, Dr. B. S. 
Chauhan; Members, Dr. K. Panikkar, Prof. M. A. 
Moghe, Dr. B. N. Chopra, Dr. Bhattacharya, Dr. 
G. D. Bhalerao, Dr. D. V. Bal, Dr. T. J. Job. It 
is intended to bring out the’ first volume. of the 
Journal of. the Zoological Society of India this year. 
Papers intended for publication, which should be 
original ‘contributions or critical reviews of current 
researches not published elsewhere, should be sent 
either to the Editor (at the Zoology Department, 
Lucknow University, Lucknow) or to the Secretary 
(at the Zoological Survey of India, Banaras Cantt., 
U.P.). o 


University of Glasgow 


THe University Grants Committee is supporting 
the development of electrochemistry in the University * 
of Glasgow; and Dr. J. C. James, at present at 
Battersea Polytechnic, London, has been appointed 
lecturer in chemistry under this project. Similar 


. Support is to be given to zoological taxonomy. Other 
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recent appointments in the University of Glasgow 
are: Mrs. Rhoda M. Ainley, assistant in anatomy ; 
J. Highet, lecturer in sociology; A. W. Sloan, 
lecturer in physiology ; ; Bruno Toushek, a Nuffield 
. fellow in physics ; Mrs. Jean A. Wapshaw, part-time 


assistant in biochemistry ; and A. Williams, lecturer . 


in geology (with & year's leave of absence while 
holding a Commonwealth fellowship). 

Work has been begun on the final portion of the 
new Chemistry Department at Glasgow, and on the 
building which is to house the 300-MeV. synchrotron. 
A 30-MeV. instrument is already in operation in 
the Department of Natural Philosophy. 


, Announcements 


Pror. T. DALLING, director of the Veterinary . 


Laboratory of the Ministry of Agriculture and ' 


Fisheries at New Haw, Weybridge, has been ap- 
pointed chief veterinary officer to the Ministry from 
August 21 on the retirement of Sir Daniel Cabot, 
who hag reached the age of sixty. Sir Daniel Cabot’s 
services will be retained part-time in a temporary 
capacity in connexion with certain international 
veterinary organisations. 

Mx. ALFRED EasTHAM, chief officer of the Official 
Seed Testing Station since 1923, retired on June 30 
and the Council of the National Institute of Agri- 
cultural Botany has appointed Mr. C. C: Brett to-this 
post. Mr. Brett has been senior assistant to the chief 
officer since 1922, and during the past eighteen months 
has been seconded as executive SENE of the Seed 
Produetion Committee. 


Tue following have been appointed to readerships 
in the University of Edinburgh : Mr. E. G. Dymond 
(natural philosophy), Dr. W. L. Edge peii 
Dr. Alexander Nelson, (botany) and Dr. E. G. 
‘Percival (chemistry). 


Tas autumn meeting of the Deutsche Physikalische 
Gesellschaft in der Britischen Zone will take place at 
Clausthal-Zellerfeld/Harz during September 9-12. 

Tux fourth Commonwealth Mycological Conference 
will be held at the Imperial College of Science and 


. Technology, South Kensington, during July 19-24. 


' Plant pathologists from all parts of the British 
Empire will be present, and the topics to be discussed 
include the contròl of virus diseases, with special 
reference to swollen shoot of cacao, measures to be 
taken to avoid the transmission of seed-borne para- 
sites through the seed, the certification of healthy 
planting material of certain vegetatively produced 
crops, new developments in fungicides,’ including 
their application from the air, and forest pathology. 


AT' the annual general meeting of the Institute of 
Welding on June 30, the following were elected 
honorary officers for 1948-49: President, Dr. J. H. 
Paterson; Vice-President, O. V. S. Bulleid; Honor- 
ary Treasurer, W. E. Harriss. 


‘THs Governing Body of the Imperial College of 
Science and Technology has decided that the schemes 
for the international exchange of students during 
summer vacations, initiated by its Vacation Work 
Committee in 1946, shall be broadened in 1949 to 
include university students from other colleges in 
Great Britain. The exchange is operated through 
the recently established International Association for 
the Exchange of Students for Technical Experience, 
which at present includes Belgium, Czechoslovakia, 
‘Denmark, Finland, Franee, Netherlands, Norway, 
Sweden and_Switzerland. 
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Antibiotics Produced by Fungi, and a New 
Phenomenon in Optical Resolution 

Ir was reported earlier! that a strain of Fusarium 
lateritium produced an antibiotic, lateritiin-I, which 
was representative of a group of related compounds 
in presenting several remarkable chemical features. 
These features were elaborated in a communication 
to the Eleventh International Congress of Pure and 
Applied Chemistry held in London in July 1947, 
in which it was stated that lateritiin-I gave rise on 
hydrolysis to D(—)-«-hydroxyisovaleric acid and 
L(4-)-N-methylvaline (IL). The different configura- 
tions of these products were an indication, taking 


CHMe, CH(OH.)CO;H . CHMe,.CH(NHMc)CO,H 
(1) (11) 


their configurational stabilities into account, that 
these units had an individual existence in the original 
antibiotic. This conclusion was supported by the 
isolation ‘from lateritiin-I, after mild alkaline hydro- 
lysis, of a lactone from which a crystalline methyl 
ester was prepared, the properties of these compounds 
being compatible with the structures (ITI) and (IV) 
respectively. 


CHMe,.CH.CO.NMo.0H.CHMes 
-0O 
Qm 


CHMo.CH.CO.NMe.CH.CHMe; 


H OMe 
av) 


Meanwhile Gaumann, Roth, Plattner, Ettlinger and 
Nager? had, unknown to us, reported the production 
by.a strain of F. orthoceras of enniatin, which appeared 
to be closely related to, if not identical with, lateritiin-I. 
After exchanging samples of the two materials, it is 
agreed by Prof. Plattner and by us that a mixture 
of them is undepressed in melting point and that they 
must be regarded as identical. However, in a paper 
which has only recently reached us’, it is concluded 
that the simple nitrogenous acid hydrolytic fragment 
of enniatin is probably identical with the higher 
homologue of (II), namely, N-methylleucine. 

It seems, therefore, desirable to report that the 
structure of the fission product under discussion 
has been completely established by oxidation and 
by synthesis. Oxidation’ afforded isobutyraldehyde, 
which was identified as its 2: 4-dinitrophenyl- 
hydrazone and 2 : 4-dinitrophenylsemicarbazone. In- 
teraction of methylamine and levo-«-bromoisovaleric 
acid afforded L(+)-N-methylvaline, identical in all 
respects with the material of natural origin; this 
was also obtained by the methylation of L(4-)-valine 
in the usual way. Any remaining structural doubt 
has been removed by the synthesis of the lactone 
(III) and the derived ester (IV) in the following way. 
levo-c-Bromisovaleryl chloride and .DL-N-methyl- 
valine were condensed together and the product was 
refluxed with pyridine and water, when the hydroxy- 
acid condensation product was formed. This was 
extracted and heated for several hours on the steam 
bath under reduced pressure, when the lactone (IIT) 
was obtained as a viscous oil similar to the natural 
material. This had the rotation [«]p = + 52° 
(ethanol); but on passing it through an acid-washed 
eolumn in ethereal solution, about half the material 
was lost and the remainder had the rotation 
[«]p = + 79? (ethanol). The natural lactone has 


E 
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the rotation [a]p = + 82? (ethanol) . On mild 
alkaline hydrolysis the synthetic material reverted 
to the hydroxy-acid, which on treatment with 
diazomethane gave the methyl ester (IV) identical 
in melting point with the ester of natural origin, . 
with which it gave no depression on admixture; it ' 
was identical in all other respects with the material 
obtained by degradation, both showing the same 
optical activity, [x]p = — 128° (chloroform). Finally, 
the synthetic material yielded .L(--)-N-methylvaline 
on hydrolysis. 

The above reactions virtually constitute a facile 
resolution of N-methylvaline ; apparently the lactone 
derived from D-a-hydroxyisovaleryl-D-N-methyl- 
valine is more strongly absorbed on the alumina 
than that derived from D-«-hydroxyisovaleryl-N- 
methylvaline and undergoes hydrolysis. The lactone 
and derived hydroxy-acid pairs are, of course, not 
mirror images and no new theoretical principle is 
involved, nor is this an asymmetric synthesis in the 
conventional sense. The process is, however, unex- 
pectedly simple; it might have considerable utility 
if it were general, and it clearly offers interesting 
speculation on the genesis of optically active amino- 
acids from existing optically active compounds. 

Using the same procedure and starting with DL-«- 
bromésovaleryl chloride, and D£-N-methylvaline, a 
crystalline optically inactive lactone was obtained, 
which was also formed by mixing equal amounts of 
the natural lactone with that derived from D-«- 
hydroxyisovaleryl-D-N-methylvaline. 

A number of lactones similar to (III) have been 


made and are being studied, and full details of the 


present and related work will be published elsewhere. 
Note added in proof.—Since the above was written 

a further communication (Plattner, Pl. A., and Nager, 
U., Helv. chim. Acta, 31, 665; 1948) has come to our 
notice in which ‘enniatin A’ and ‘enniatin B’ were 
described. Of these ‘enniatin A’, which appeared to 
be identical with lateritiin-I, afforded N methyl- 
leucine, while N-methylvaline arose from ‘enniatin 
B'. The above authors suggested that lateritiin-I 
was highly contaminated with ‘enniatin B'. It must 
be emphasized, however, that we find no evidence 
to support this contention, the various degradation 
products affofding no sign of heterogeneity. 

A. H. Cook 

S. F. Cox 

T. H. FARMER 
Imperial College of Science and Technology, 

London, S.W.7. March 24. 


! Cook, A. H., Cox, S. F., Farmer, T. H., and Lacey, M. $., 
180, 31 (1947). 

* Gaumann, E., Roth, S., Plattner, Pl. A., Ettlinger, L., and Nager, U., 
Experientia, 3, 202 ‘a 947), 

° Plattner, Pl. A., and Nager, U., Experientia, 3, 325 (1947). 
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The Antibiotic Agent from Marasmius ramealis 


It has earlier been shown that species of the genus 
Marasmius produce substances inhibiting the growth 
of Staphylococcus awreus*. Our investigations now 
show that Marasmius ramealis Wr. exercises an anti- 
biotic effect upon various pathogenic bacteria in vitro. 

The Marasmius strain used was isolated and in- 
vestigated for nutritional requirements by Lindeberg?. 
The fungus was grown upon different media, the most 
suitable one being a modification of the Czapek-Dox 
substrate. Erlenmeyer flasks containing 25 ml. of 
the nutrient solution were inoculated and incubated 
at 25°C., and the culture liquid tested for anti-. 
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bacterial activity at different intervals against : 

(1) bacteria named in the accompanying table (State 

Bacteriological Laboratory) and (2) human tubercle 

bacilli (Institute of Physiological Botany). 

CNW t. The inhibitory action against the former bictane 
-was tested' on solid media using a modification of 

. the cylinder plate method due to Schmidt and Moyer’, 
and in dilution series in broth. The solid medium was 
„buffered with phosphates to neutralize the bacterio- 
static, effect caused by an acid solution. 'The bacterial 
concentration in the surface layer was 107* or 1075 of 
a 20-hr. broth culture, giving a, confluent growth. 
The plates with porcelain covers were kept at room 
temperature two hours before incubation at ,37° C. 
overnight. ‘The zones of total inhibition were read 
to the \nearest 0-5 mm. The action on different 
bacteria is shown in the table. 

Dilution tests were performed in broth with 
inocula of about 10,000 organisms per ml. The 
last tube showing no visible growth was determined 
after 20 hours incubation at 37°C. (see table). It 
was evident from secondary platings of the tubes 
that the antibacterial action was a bacteriostatic one. 


: . Inhibition Max. dilution 
zone (mm.) for inhibition 


Staphylococcus aureus, H 23-0 1/32 

Staphylococcus dete 209 P 22-0 1/18 

Streptococcus yticus, S E Lo. 0 

Diplococeus pesci $.5. 28:0 

Klebsiella pneumonim, Tuedibader 0.0.8 27-0 18 

Salmonella typhi, I.S. 57 13:0 1/4 
Salmonella paratyphi B, I.S..3 10-0 1/2 

Escherichia coli, C.G. 16 .0 

Aerobacter aerogenes, C. G. 4 15-0 1/2 \ 

Shigella sonnei, S.B.L , 9-0 1/2 

Proteus vulgaris, S.B.I. i" & 19-0 1/2 

Facalis alcaligenes, S.B.L. ! 14-5 3/8 
Pseudomonas aeruginosa, STB.L. 6 . 

Bacillus subtilis, 219 P s 42-0 ras 

Bacillus anthracis, S.B.L. 1 t 30-0 1/16 

Corynebacterium diphtheriae mitis, S.B.L. 0 

Hemophilus pertussis, S.B.L. "0 


For the tubercle bacilli, the serial dilution method 
was used. The Mycobacterium cultures employed 
were two strains of M. tuberculosis var. hominis : the 
H37 Ro strain (obtained through Dr. Lagergren, of the 
State “Bacteriological Laboratory, Stockholm) and 
the 1854 strain (isolated by Dr. Zetterberg, Institute 
of Hygiene and Bacteriology, Univérsity of Uppsala). 
The inhibitory effect upon H 37 Rv was studied only 
in Dubos’ medium’; with the 1354 strain, the dilu- 
tions were made in different media: veal broth, 
Long’s and Dubos’ solutions. After the addition of 
the active filtrate to the substrate, the pH of the 
liquid was adjusted to about 7 with sodium hydroxide. 
The flasks with Dubos’ medium were inoculated with 
a suspension of the bacteria, the other substrates 
with small floating pieces of the pellicle. Control 
flasks containing dilutions of the basal fungus 
nutrient solution were also seeded. The flasks were 
incubated at 37? C. 

Dilutions of 1/3, 1/5 and 1/11 in Erlenmeyer flasks 
were used for routine tests. The flasks were examined 
at intervals of three days; but no visible growth could 
‘be detected in any medium after two months of 
incubation. In the controls the bacteria grew vigor- 
ously. Dilution experiments were also carried out in 
glass tubes, the growth being measured photometric- 
ally. After about three weeks a slight growth was 
found in the 1/50 dilution. In the, tubes with the 
1/30 dilution bacterial reproduction was completely 


_ inhibited (two months of observation). The two Myco-e 


bacterium strains tested behaved in a similar manner. 
The antibacterial material has been separated from 

the culture medium in two different fractions, both 

_ showing an inhibitory effect against the two Myco-\ 
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bacterium strains. On distillation of the culture 
filtrate in vacuo (bath temperature 15? C.), a colour- 
less, aqueous distillate of pH. 6:5, showing activity, 
was collected in the receiver. ‘The distillation was 
continued, while maintaining the volume in the 
distillation flask constant by adding water, until the 
distillate showed no activity. The aqueous distillate, 
containing the active principle, was extracted with, 
small portions of ether or chloroform and the solvent 
removed under reduced pressure, leaving an oily 
residue, soluble in ether, petroleum ether and chloro- 
form, and fairly soluble in water. All the active 
material could not, however, be removed by distilla- 
tion; the rest was extracted with ether from the 
culture medium left after distillation, the pH. being 
adjusted to 1-5-2-5. The ether was removed under 


* reduced pressure leaving an .orange-yellow residue, 


not volatile but readily soluble in water, ether, 
chloroform and ethyl alcohol. 

The volatile substance can also be isolated from 
the antibacterial filtrate by extraction with chloro- 
form, which does not remove the non-volatile principle, 
or by adsorption on activated charcoal (‘Norit’), 
followed by elution with chloroform or ether. 

Aqueous and ethereal solutions, or a dry prepara-- 
tion of the volatile substance, undergo & chemical 
change on standing at room temperature, yielding 
an inaetive, yellow residue, which is no longer soluble 
in water or ether. Stored at + 2? C., however, an 
aqueous solution can keep its activity for at least 
one month. Potassium permanganate solution and 
bromine water are decolorized by the substance in 
question, which also gives & precipitate with a 
mereurie chloride solution. 

These preliminary investigations of the volatile 
substance indicate & certain resemblance to allicin, 
the antibacterial principle of Allium sativum. As 
to the non-volatile substance, it can be extracted 
with ether only from acidified aqueous solutions. If 
it is kept at room temperature in a dry state or in 
solution, there is no appreciable change in its in- 
hibitory effect for at least five weeks. 

GERD BENDZ 
Chemieal Institute, 
University of Uppsala. . 
G6sta WALLMARK 
State Bacteriological Laboratory, 
Stockholm. 
KaR: ÖBLOM 
Institute of Physiological Botany, 
University of Uppsala. 
March 6. 
! Melin, E., Wikén, T., and Oblom, K., Nature, 159, 840 (1947). 
* Lindeberg, G., Symb. Bot, Upsal., 8, No. 2 (1944). 
? Schmidt, W. H., and Moyer, A. J., J. Bact., 47, 199 (1944). 
* Dubos, R. J., and Davis, B. D., J. Ezp. Med., 83, 409 (1946). 
* Cavallito C. J., Buck, J., and Suter, C. M., J. Amer. Chem. Soc., 68, 


952 44 44). 
Small, L. D., Bail . H., and Cavallito, C. J., J. Amer. Chen. 


Soc., 69, 1710 (37): 
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Utilization of Mineral Constituents of] the 
Egg-shell by the Developing Embryo of the 
Stick Insect : 


THE presence of a relatively large quantity of 
mineral material, mainly calcium carbonate, in the 
egg-shell (exochorion) of Phasmide has been estab- 
lished by Pantel! (in eggs of Donusa prolixa). Extend- 
ing his examinations to the egg content, Pantel found 
that the Malpighian tubules of fully developed 
ganas contained calcium salts far in excess of the 


f0, 1948 


quantity which he was able to demonstrate in the 
yolk of freshly laid eggs. Pantel interpreted this 
finding by assuming that most of the calcium in the 
yolk was organically bound and therefore not re- 
sponsive to his methods of detection. 

The .egg-shell of Bacillus libanicus Uv. contains, 
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. besides calcium carbonate, also calcium oxalate and ` 


smaller, quantities of aluminium, magnesium and ' 


potassium salts. Most of the caleiüm carbonate is 
concentrated in a white crystalline layer covering the 
inner surface of the shell In freshly laid eggs, this 
white layer appears dense and opaque, its compactness i: 
and structure being the main cause of the rigidity , 
of the egg-shell. It was observed that in the shells 
of fully developed or hatched-out eggs, the white 
layer is much reduced in thickness, the whole shell 
being less opaque and more brittle. A similar appear- 
ance could be produced in shells of freshly laid eggs 
by emptying them and immersing in water acidulated 
with carbon dioxide, 

Considering these differences in thickness of the 
white layer, and in view of Pantel’s observation, there 
arose the question whether during embryonic develop- 
ment mineral material from the egg-shell might not 
be passing into the egg-content. The possible 
occurrence of such a process in insect eggs was 
originally suggested by Needham?, in view of the 
fact that in some avian and reptilian eggs utilization 
of egg-shell caleium by the developing embryo had 
been demonstrated?.*, 

To test this possibility, the quantities of ash in 
shells and in contents of eggs at various stages of 
development were determined and compared. As 
eggs laid by different females may vary considerably 
with regard to their ash content, only eggs of 
the same parentage were used for comparative 
measurements. 














96 of ash in terms of dry weight in 
Materlal | 
Shells Egg contents : 
Freshly laid eggs 38-4 0:7 
Eggs entering diapause 
(age, 80 days) 354 11 
Post- ananas eggs (10 days 
before hatching) 32-7 2:8 
Xggs at hatching 30-8 3-5* 
(Neonate nymphs) 
One-year old, ündeveloped 
eggs » 38:0 0-6 





* The actual rise in ash quantity is somewhat lower, there being 
a corresponding decrease of about 6-4 per cent in the dry weight of 
the egg due to the development of the embryo. 

The accompanying table summarizes some of the 
results concerning changes in the relative quantity 
(in terms of dry weight) of the mineral components in 
shells and in contents of developing and undeveloped 
eggs laid by one female. It shows clearly that in the 
shells of developing eggs the quantity of the mineral 
components decreases continuously, its percentage in 
dry shell weight diminishing by about 8 per cent ; 
no such change is observable in shells of eggs which 
do not undergo development. Further, the quantity 
of the mineral material in the developing embryo 
rises markedly, there being no such rise in the un- 
developed one-year-old eggs. 

Thus it seems safe to conclude that during develop- 
ment of the egg of B. libanicus, a transfer occurs of 
mineral material from the egg-shell to the developing 
embryo. Although it was not possible to carry out & 


quantitative identification of the transferred minerals, ` 


the morphological observations mentioned above sug- 
gest that it is mainly calcium carbonate from the 


a 


white layer of the shell that is absorbed by the 
embryo. 
A more detailed accouñt will be published elsewhere. 
A. Moscona 
Department of Entomology Mt 
and General Zoology, ts i 
Hebrew University, . dE 
Jerusalem. 
March 5. 
; | Pantel, J., C.R. Acad. Sci., Paris, 168, 127 (1919). 
? Needham, E. “Chemical Embryology”, 8, 1280 (Cambridge, 1931). 


3 Plimmer, R. H. A., and Lowndes, J., Biochem. J., 18, 1103 (1924). 
! «Karashima, J., Jap. J. Biochem., 10, 275 (1929). 


? : 
; Function of Hyaluronidase in Fertilization 


i 

Pincus? and Pincus and Enzmann? observed that 
itho mass of follicle cells surrounding the freshly 
ovulated rabbit egg could be dispersed by means of 
'sperm suspensions, &nd they inferred the presence of 
;& proteolytic enzyme. Gilchrist and Pincus’, de- 
scribing the events taking place during in vivo fertil- 
‘ization in the rat, state that the freeing of adherent 
follicle cells is “an inevitable accompaniment of 
‘sperm penetration . . .". Afterwards, McClean and 
‘Rowlands! and Feketé and Duran-Reynals® produced 
evidence to show that the enzyme is probably hyal- 
uronidase. They also expressed the view that the 
'denudation of the egg is & necessary preliminary to 
the penetration of the sperm, and this theory, and the 
important role thus ascribed to hyaluronidase, have 
become widely aecepted. 

It should be noted, however, that Lewis and Wright* 
concluded from their investigations on the mouse 
egg that sperm penetrate to the vitellus “long before” 
the dissolution of the surrounding mass of follicle 
cells. Their evidence consisted chiefly in the finding 
of sperm in the perivitelline space of the freshly 
ovulated egg, and the extrusion of the second polar 
body when the eggs were kept in culture. They were, 
however, unable to observe pronuclei or sperm within 
the vitellus in their material. For some reason the 
evidence presented by Lewis and Wright appears to 
have been overlooked by the protagonists of the 
present eoncept of the function of.hyaluronidase in 
fertilization. 
| During an investigation of fertilization in the rat, 
it has been observed that if females are killed when ' 
the copulation plug is found, the eggs are recovered 
in cumulus masses ‚of varying degrees of integrity. 
Frequently the cumuli are indistinguishable under 
the microscope from those obtained from unmated 
rats. Nevertheless, most of the eggs show;sperm 
within the vitellus, and when examined under the 
phase-contrast microscope, the male and female pro- 
nuclei can also be discerned. This means that an 
appreciable time, perhaps an hour or more, has 
elapsed since sperm penetration. In other cases, eggs 
observed in cumuli in varying degrees of disintegra- 
tion show pronuclei of progressively greater size and 
more complex structure. It is clear, therefore, that 
in the rat the disintegration of the cumulus occurs 
oyer & period following fertilization. 

A similar state of affairs appears to exist in the 
cat, for Prof. E. C. Amoroso (personal communication) 
has demonstrated the presence of sperm in the zona 

pellucida of the cat’s egg while the latter was still sur- 
rounded by an apparently intact layer of follicle cells. 

‘It is concluded that the penetration of the intact 
cumulus, by -the sperm as envisaged by Lewis and 
Wright does, in fact, occur, and that denudation of. 
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the egg, at least in some species, is not a prerequisite 
of fertilization. , Clearly, therefore, the destruction of 
. the cumulus prior to sperm entry is not an essential 
function of hyaluronidase, though the local presence 
.: of the enzyme may conceivably assist the passage 
. 6f the individual sperm. 
',* Jilustrations of fertilized eggs in eipaonds intact 
cumuli, together with details of microscope technique, 
‘will be included in a full paper being prepared, in 
eollaboration with Mr. J. Smiles, for submission to 
the Journal of the Royal Microscopical Society. 

I wish to record my grateful acknowledgments to 
the Medical Research Council and Dr. C. R. Harington 
for the hospitality of the National Institute for Med- 
ical Research, Hampstead, and to Dr. A. S. Parkes 
and Prof. E. C. Amoroso for their valuable criticism 
and advice. 
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C. R. AusTIN 
National Institute for Medical Research, i 
Hampstead, N.W.3. 
Mareh 22. 
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Metabolism of Aminohydroxybenzoic Acids 


WE have recently: been studying the metabolism 

of some aminohydróxybenzoic acids. In view of the 
^interesb in these compounds which has been stimu- 

lated by the observations.of Lehmann!, Vallentin? 
and of Dempsey and Logg? of the beneficial effects of 
4-aminosalicylie acid (P.A.S.) on patients with various 
tuberculous lesions, a preliminary statement of some 
of our results seems opportune. 

We have already identified some aminohydroxy- 
benzoic acids (or amides) as metabolites of amino- 
benzamides in the rabbit‘; for example, 3- and 
5-hydroxyanthranilie acids from ‘o-aminobenzamide, 
5-aminosalicylic acid from m-aminobenzamide and 
4-amino-3-hydroxybenzoio acid from p- -aminobenz- 
amide. It is our intention to study the metabolism 
of the ten isomeric aminohydroxybenzoie acids, and 
so far we have carried out a preliminary examination 
of four, namely, 3-, 4- and 5-aminosalicylic acids and 
3-amino-4- hydroxybenzoic acid. The three amino- 
salicylic acids appear to be metabolized by the rabbit 

` in similar ways, being excreted partly unchanged 
and partly as acetamidosalicylic acids, all three of 
which have been isolated from the urine. No increase 
in. ethereal sulphate excretion was observed. (Sali- 
,eylie acid itself is not excreted as ethereal sulphate.) 
3-Amino-4-hydroxybenzoic acid, however, does ap- 
pear to be conjugated with sulphuric acid to a slight 
extent (about 4 per cent), as well as being excreted 
unchanged and as 3-acetamido-4-hydroxybenzoic 
acid. 


Owing to its clinical interest and to the kind ` 


co-operation of Mr. D. E. Seymour, of Herts Pharma- 
ceuticals, Ltd., in supplying us with the compound, 

we are examining 4-aminosalicylic acid in somewhat 
greater detail. In the rabbit, approximately 50 pere 
cent of a dose of 1-2 gm. is excreted unchanged and 
50 per cent as 4-acetamidosalicylic acid (m.p. 238- 
239°), which has been isolated and charactgrized. 

There has, so far, been no evidence of the formation 
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of ethereal sulphate or of glucuronides of either ester 
or ether type. 4-Acetamidosalicylic acid has also 
been isolated from human urine after oral administra- 
tion of 3 gm. sodium 4-aminosalicylate. Considerable 
amounts were excreted unchanged. 

A fuller account of this work will be published 


elsewhere. 
H. G. Bray 
BRENDA E. RYMAN 
W. V. THORPE 
Department of Physiology, 
Medical School, 
University, Birmingham. 
Mareh 23. 


1 Lehmann, J., Lancet, i, 15 (1946). 
* Vallentin, G., ” Svenska Lákartidn., 48, 2047, (1946), cited in ref. 3. 


-° Dempsey, T. G., and Logg, M. H., Lanolt, ii, 871 (1947). 


* Bray, H. G. ; Lake, H. J., Neale, Fe cae” » Thorpe, W. V., and Wood, 


Biochem. J., 49, 484 (194 


+ Hanzlik, P. J., Medicine, 5, 197 (1826). 


Lipoid Content of the Oxyntic Granules of 
the Rat's Stomach 


THERE have been a few suggestions in the literature 
that the granules of the oxyntic cells of the stomach 
might consist in part of a lipoid materiel. The 
evidence for this view has, up to date, been cir- 
eumstantial, having been based on (a).the tendency 
of these granules to show some blackening’ after fixa- 
tion in fluids containing osmium tetroxide!, and 
(b) the assumption that, since they can be readily 
demonstrated by the Altmann - Regaud technique? 
and can be supravitally coloured by Janus Green B ? 
they are mitochondria, and therefore contain lipoid. 

Recently, more positive evidence for a lipoid com- 
ponent has been forthcoming. Foster*, using a method 
by Baker®, has shown that these granules have, in 
frozen sections of formol calcium chloride fixed rat’s 


, Stomach, a strong affinity for Sudan Black (Fig. 1), 


* Fig. 1 





x.375. Fig. 3. x approx. 800. Fig. 4. O 
NOTE POSITIVE REACTION OF NUCLEI AFTER 
PYRIDINE EXTRACTION 


. Figs. 1, 2 and 4. 
OXYNTIC CELL. 


/ 
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a fact strongly indicative of the presence of lipoid. 
I have confirmed these observations, and extended 
them by the use of Baker’s acid hematin test® for 
lipines. 

The oxyntic cells of the rat’s stomach are strongly 
positive to the acid hematin test (Figs. 2 and 3) and 
therefore very probably contain lipine, although 
some oxyntic cells at the bases of the fundie glands 
are negative, showing only the unstained refractile 
granules. There is reason for believing that this is not 
a fixation artefact, or some similar effect, related to 
the technique employed, but that it represents a 
specific functional state of the cells in these 
positions. es 

After removal of the lipoids by the pyridine ex- 
traction method‘, the acid hamatin test gave negative 
results (Fig. 4). It was quite clear, however, that the 
cells still contained refractile granules, comparable in 
numbers to those of the non-extracted cells, and it 
was, possible to stain these with Heidenhain’s iron 
hematoxylin. It seems reasonable to suppose, at 
this stage of the investigation, that these extracted 
granules consist partly of protein. If this is so, the 
oxyntic granules appear to be of a duplex nature, 
consisting of a protein core and a lipine (and perhaps 
non-lipine lipoid) envelope. In this respect they 
resemble not only mitochondria, but also the lipoid- 
invested vacuoles of the Golgi complex. 

A preliminary study of the behaviour of these 
granules under certain experimental conditions that 
stimulate gastric secretion has shown (a) that in 
some cells there is a very marked enlargement of the 
granules, and an intensification of their positive 
reaction to acid hematin, and (6) that in others, 
perhaps the majority, there is a negative reaction 
to the acid hematin test, suggesting that in these 
cells the granules have lost their lipine component. 

A full account of these and other observations 
on oxyntic and other chloride-secreting cells, their 
probable relation to mitochondria and the Golgi 
complex, and their possible relation to the mechanism 
of hydrochloric acid secretion, will be given else- 
where. 

7 QORDON MENZIES 

St. Mary's Hospital Medical School, 

Anatomy Department, 

(University of London), 

Paddington, London, W.2. 
March 22. 
3 Ma in Lim, R. K. S., and Liu, A. C., Chinese J. Physiol., 1, 305 
2 Gitlitz, A. J., and Levison, W., Amer. J. Digest. Dis. and Nutr.. 3 
756 (1936). z 1 

? Beams, H. W., and King, R. L., Anat. Rec., 53, 31 (1932). 
* Foster, C. L., personal communication, 1947. 


5 Baker, John R., Quart. J. Micro. Sci., 85, 1 (1944). 
* Baker, John R., Quart. J. Micro. Sgi., 87, 441 (1940). 


Discriminating *Athrocytes' in the Reticulo- 
endothelial System . 


‘ATHROCYTOSIS’ can be defined as the property of 
some types of cell (termed ‘athrocytes’) of absorbing 
and storing in granular form extraneous substances, 
mostly electronegative colloids. Lison? showed re- 
cently that the Kuppfer cells of the frog and toad liver 
do not all have this property to the same extent. 
Some—provisionally termed 'G" cells—store certain 
electronegative dyes, namely, those in which the 
diameter of the particles is greater than 60-80 A. 
Others (‘F” cells) accumulate preferentially those of 
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smaller diameter. This behaviour is clearly seen when 
a frog is injected intraperitoneally with. mixture of 
two acid dyes the particulate diameters of which are 
respectively greater and less than 80 A. ; for example, 


a mixture of soluble Prussian blue (228 A., calculated - 


by means of Einstein's formula from the diffusion 
coefficient measured with a Nistler's diffusion micro- 
scope) and ammonium carmine (20:5 A.) In these 
conditions, the ‘G’ Kuppfer cells take up only the 
blue, the ‘F’ cells only the carmine. 

Both cell types are ‘discriminating athrocytes’ 
according to the definition of Cordier, Gérard and 
Lison?: they select among the athrocytable sub- 
stances, taking and storing some of them, neglecting 
the others. In this case, it was shown conclusively 
that the main factor controlling the selection is the 
dimension of the particle in solution (other types of 
discriminating athrocytosis have been described by 
Lison?). 

The purpose of this communication is to present 
evidence of the existence of such discriminating 
athrocytes in the reticulo-endothelial system of 
mammals. The technique used in our experiments 
was the intraperitoneal injection into the rat of suit- 
able mixtures of acid dyes. In contrast with the 
common practice in the investigations on the reticulo- 
endothelial system, one single injection was made, 
and the quantity of the dye_injected was relatively 
small—in most experiments 0-01 gm. of each dye. 
Preliminary experiments showed that high doses of 
dyes and repeated injections result in strong reaction 
of the reticulo-endothelial system, involving mobiliza- 
tion of many cells and fundamental changes in the 
characteristics of its components. The dyes used 
were all non-dialysable electronegative dyes; and 
they can be divided into “two groups: ‘high- 
dispersion’ dyes. for which the diffusion coefficient 
is less than 0-050 x 10-* cm.2/sec., corresponding 
to theoretical particulate dimensions less than 80 A. ; 
and ‘low-dispersion’ dyes, for which the diffusion 
coefficient is greater than this value. This classifica- 
tion is merely a question of convenience and is 
adopted for reasons of clarity only. 

The most striking results are obtained with mix- 
tures of one ‘high’ and one ‘low’ dispersion dye. 
After one day, the two components appear to be 
nearly quantitatively separated and are found stored 
in granular form in different cells. The high-dispersion 
dye is accumulated in fine and medium-sized granules 
in elongated, spindle-shaped cells. These fixed cells 
‘are found throughout the connective tissue surround- 
ing or penetrating the organs and must be regarded 
as ‘histiocytes’. The low-dispersion component of 
the mixture is stored in medium- or large-sized 
granules in large polymorphous mobile cells with 
rounded or reniform nuclei. These cells, which are 
rather scarce in the common connective tissue, but 
are very numerous in the medullary of the lymphatic 
nodes and in the omentum, must be identified with 
‘free macrophages’. The greatest part of the dyes 
injected is found separately in these two cell types. 
In addition, a few cells store ,both components in 
the form of mixed granules. These cells, macrophagic 
in aspect, must be considered as transitional elements 
between histiocytes and macrophages for the follow- 
ing reasons: they occur in the regions where the 
production of free macrophages is intense, such as 
the medullary of the lymphatic nodes and the 
omentum: the granules are formed of various rela- 

, tive proportions of the two dyes, in such a way that 
all the transitions can be observed. 


D 


- been identified. 
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The high-dispersion dye appears‘in the histiocytes 
throughout the whole body, while the athrocytosis 
of the low‘dispersion dye is restricted to the area 
near the point of injection, that is, in the abdominal 
- and sometimes mediastinal lymphatic nodes, in the 

omentum, and in the connective tissue in the imrhe- 
diate neighbourhood of the abdominal cavity. It is 
evident that the resorption and the transportation 
of'the low-dispersion dyes are much slower than 
those of the high-dispersion ones, resulting in a more 
restricted area of athrocytosis. It must be empha- 
sized, however, that the storage of the two dyes in 
different types of cell is not the result of circulatory 
conditions, preventing the access of one dye to one 
type of cells, since both types of athrocytes can be 
seen in the same location closely packed together. 

In the liver, also, the two dyes are found in sep- 
arate cells. The Kuppfer cells selecting the high- 
dispersion dye are scattered equally in the whole 
lobule, while the cells which store the low-dispersion 
dye are restricted to the periphery of the lobule, 
near the interlobular veins. Thus the two types, ‘G’ 
and 'P", of the Kuppfer cells previously described in 
amphibians occur also in mammals, but their location 
is ‘different. x 

When the two components of the mixture used 
in the previous experiments are injected separately 
their location is the same as if they were injected 

. simultaneously. E i 

When mixtures of two high-dispersion dyes are 
injected, the two components are not separated, but 
are stored in the same cells, mainly in the form of 
mixed granules;' these findings are in accordance 
with the observations of von Méllendorff. When 
mixtures of two low;dispersion dyes are injected, 
the two components. are found both in the same 
macrophages, sometimes in the form. of. mixed 
granules, more often in the form of separate granules ; 
cells with only one component are not found. 

The present experiments afford evidence that the 
athrocytes in the reticulo-endothelial system of 
mammals act selectively towards different substances, 
and that the main factor controlling the selection is 
the dimensions of the particle in solution. Therefore, 
substances of. different dispersions are stored in 
different cell types, the critical value of the dispersion 
corresponding approximately to a diffusion coefficient 
of 0-080 x 10-5 em.?/sec. i 

; i L. Li80N 
s J. SMULDERS 
Department of Histology, : 
Faculty of Medicine, 
University, Brussels. 
May 12. 
1 Lison, L., C.R. Assoc, Anatom. (1947). ` 
? Cordier, R., Gérard, P., and Lison, L., Arch. Biol., $0, 561 (1939). 
3 Lison, T., Mém. Acad. Roy. Belgique, 19, 1 (1942). . 
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A Further Example of the Anti-S 
Agglutinin 

A smCOND example of the human hemagglutinin, 
-gnti-S, discovered by Walsh and Montgomery! has 
This agglutinin was shown by 
Sanger and Race? to be connected with the MN 
blood-group system, and to define either two more 
- allelomorphs, MS and NS, at this locus, or else a 
second locus S, very closely linked to that for M 
and N. For practical purposes there is no difference 
between these two alternative possibilities. 


£ 
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Tho present example was found together with an 
anti-D agglutinin in the serum of a patient whose 
second pregnancy terminated in a stillborn hydropic 
foetus: at twenty-eight weeks gestation. The serum 
was first tested with a series of 48 Rh,negative bloods, 
of which 22 were found to be agglutinated, It showed 
no relationship to ABO, P, Lewis or Lutheran blood 
groups, though there was suggestive evidence that 
it was connected with the MN groups, for, of the 
bloods of group M, eight were positive and five 
negative, and of those of group N, two were positive 
and six negative. Differential absorption was success- 
ful achieved with three out of four Rh positive 
bloods chosen at random, the fourth donor removing 
all agglutinins. 

The bloods of 250 unselected ‘non-related people 
have been tested with the ‘absorbed serum, and the 
results are given in Table 1 with the two previously 
published series. Dr. R. R. Race has also tested 
the bloods of 21 known S positive and 15 S negative 
individuals with the new serum, with complete agree- 
ment in all cases. 





TABLE 1 
M N MN 
os f 

1 S+ S- S+ S— S+ S~ Total S+% 
Walsh and i : 
Montgomery! 30 9 i3 21 40' 27 140 593% 
Sanger and Race? 30 14 15 30 57 38 190 5869% 
Oxford series 55 20 12 33 67 63 250 03:059 

28-28% 21-38%  , 50-349, 580 58% 


A total of 580 bloods have now been tested with 
the two examples of the anti-S antibody, and the- 
distribution of the MN groups is in good agreement 
with that expected in England. ‘Prof. R. A. Fisher 
has very kindly recalculated the gene frequencies? for 
the combined data (Table 2). i 


TABLE 2. 
S+ s— Total i 
M 0 25585 027863 0:53448 
N 0-08118 0-384390 0-465562 
Total 033698 1200000 


0-66302 3 

‘ p 
From these gene frequencies the expected genotype 

frequencies can be calculated (Table 3). $ 


TABLE 3 
Phenotypes Genotypes Expected Observed ^ — x3 
S+ MSMS : . 
e { { MM } 120-6021 121 0-000F 
s-— MM 44-9958 48 0-088: 
S4 MSN 
MSNS 104-3819 104 0-000)» 
MN MNS 
S= MN 124-2390 128 0113t 
S+ NSN 39-9928 40 0-000" 
x i EG f 
s- NN 85-6983 84 0-033: 
570-0999 580 0-237» 
d.f£.2p-0- 


It wil be seen that the agreement between the 
caleulated figures and those actually observed is very 
close indeed, and provides additional evidence of the 
correctness of the genetical interpretation of Sanger 
and Race.  . 

The blood groups of the family are as follows : 


Mrs. M.G. Group A R” (cdEícde) M S — Lutheran — Lewis — 
Mr. G. £ Group 0 RE,R, ove) MN S+Lutheran — Lewis- 
C. G., son . Group A Rh+ M S+ j 

Stillborn infant Group 4 Rk+ Direct Coombs’ Test ++ + 
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1:8. The antibody was active at 37°C. and 20°C 
though slightly more intense reactions (vere obtained 
at 37° C. The thermal range and the familial incom- 
patibility of S gtoups suggest that this is an immune 
agglutinin, though the presence of the anti-D agglut- 
inin (titre 1:16) does not allow of any evaluation 
of the part it may have played in foetal morbidity. 
It is unlikely that the agglutinin has been previously 
encountered in this laboratory, as the donor of the 
Rh negative cells which were first found to be agglut- 
inated by this serum has been one of the standard 
Rh negative controls for antibody investigations since 
1943. 

I should like to thank Dr. R. R. Race for his 
interest and advice, and Mr. J. A. Morton and Mr. W. 
Penfold for technical assistance. 

M. M. Picxizs 
. Division of Laboratories, 
Radcliffe Infirmary, 
Oxford. 
April 1. 
+ Walsh, R. J., and Montgomery, C. M., Nature, 160, 504 (1947). 


? Sanger, R., and Race, R. R., Nature, 160, 505 (1947). 
? Fisher, R. A., Ann. Eugen., 18, 150 (1946). 


Variations in Spermatogenesis of 
Oligospermic Men 


Zondek, Bromberg and Polishuk have suggested! 
that oligospermia in men can be divided into two 
.types, constant and periodic; and that it is only 
men in the latter group who are likely to produce 
pregnancies. While agreeing that individuals differ 
in the range of variation of their sperm counts, we 
do not think this is either a clear-cut or a useful 
distinetion. 

It is, of course, impossible to draw conclusions 
about the reaction of a patient to treatment for 
oligospermia unless several specimens have been 
examined before treatment is given. It is also essen- 
tial that specimens for comparison should have the 
length of the period of abstinence since the previous 
ejaeulation controlled in both directions.  Zondek 
et al. give only & minimum of length of interval. 
An interval of two or three weeks may result in 
sperm counts five times as high as those obtained 
after three to five days. As the number of motile 
spermatozoa does not inerease with & long interval 
to anything like the same extent as does the total 
number of spermatozoa present, and as their viability 
is frequently impaired, the increase in sperm density 
cannot be regarded as improving the chances of 
fertilization. A possible cause of apparent periodic 
oligospermia is the occasional loss of the first few 
drops of the ejaculate, the majority of the spermatozoa 
being in the first fraction?*. In our experience this is 
often the cause when men, whose sperm density is 
usually more than 60 million per c.c., produce 
specimens with counts less than 20 million. 


T ' Corresponding interval 
Caso Sperm densities since previous ejaculate 
QLJe.c.) - (days) 
ri s, S 1$ 9902, 5 2, 4 9m 3 13 
IH , $ 0, 6-5, 6-5 * , '5,4,/2^ 
IV 8,2 +3 
v $, 5, 17 2, 8 
VI 1:5, 0-5 28+, 2 
vil 1-5, 1:5, 1:0, 2-0, 0:65 ?, 8, 4, 9, 4 
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The anti-S titre of the serum rose from 1:1 three . 
days before delivery to 1:16 three weeks after de- ` 
livery, and by six weeks post partum had fallen to : 
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Tt is not necessary to postulate periodic, as opposed 
to constant, oligospermia to explain pregnancies in 
wives of oligospermic men. The lower limits of sperm 
count usually stated as necessary for fertilization are 
definitely too high. In a series of more than seven 
hundred sub-fertile marriages, seven women whose . 
husbands constantly had sperm densities less than 
20 million per c.c. have conceived. Details are given 
in the accompanying table. In cases II-V con- 
ception took place shortly after the last semen 
&nalysis; in case I the last count was done a month 
after conception occurred. Cases VI and VII are less 
convincing, as conception did not take place until 


' more than a year after the patients stopped attending 


the clinic, and the husbands may have improved in 
the interval. A further seven conceptions occurred 
in women whose husbands had, in a single seminal 
analysis, sperm densities less than 20 million per c.c. 
' MARGARET HADLEY JACKSON 
' CLARE HARVEY , , 
: University College of the South-West, Exeter, 
and the : 

Exeter Sub-Fertility Clinic. 
i Nature, 11, 176 (1948). 
2 Macleod, S., and Hotchkiss, R. S., J. Urol., 48, 225 (1942). 


Relation Between Fountain Pressure and 
Heat Current in Helium Il 


, Allen and Reekie' directed attention to the fact 
that the fountain-pressure difference AP at the 
‘ends of a narrow slit or capillary produced by a 
temperature differénee is, in the absence of mass 
How, exactly proportional’ to-the heat current W 
appearing simultaneously with the fountain pressure. 

For very narrow slits (up to 10-* em.) the heat 
current is proportional to the temperature difference 
at all temperatures up to the immediate neighbour- 
hood of the A-point. For wider slits (greater than 

107? cm.), the linear relation between heat.current 
W and temperature difference A T' changes gradually 
over to proportionality between W and the cube root 
of A T. These deviations from linearity are greater 
for wider slits, and for higher temperatures and 
greater gradients at any constant slit width. 

Keesom and Duyckearts*? and Mellink* confirmed 
that the Alen- Reekie proportionality between 
fountain pressure A P and heat current W is retained 
no matter what the relation between W and AT, 
including the regions where this dependency ap- 
proaches the cube root law. -- 

' This is difficult to understand so long as the factors 

responsible for the deviation from linearity between 
W and AT are regarded as operative in the slit 
itself where the fountain aaa gradient must 
‘exist. 

' A simple explanation can be į given in terms similar 
to the model proposed recently‘ for the anomalous 
mechano-caloric effects in the super-critical mass 
flow of helium II through slits. 

. The experimental arrangement for measuring W 
and AP may be represented schematically as in 
the accompanying figure. 

' A narrow slit of from 0-1 to 20u, or a capillary 
filled with emery powder; connects two temperature 


e: 
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baths A and B containing bulk liquid at temperatures 
T and T + AT respectively. 

The anomalous. heat effects accompanying mass 
flow could be explained by the assumption that the 
temperature difference AT between A and /B is 
greater than the temperature difference A T, be- 
' tween the ends of the slit itself, if the velocity of 
the particles emerging from the slit (or entering the 
slit) is greater than the critical velocity of the super- 
fluid flow. , 

In the present problem there is no net mass flow. 
But according to L. Tisza and F. London’, the heat 
flow in a narrow slit can be considered as a viscous 
back-flow of normal particles under the fountain- 
pressure difference. The velocity u of the normal 
(excited) particles can be estimated from the equa- 
tion W = pQu, where p is the density and Q the heat 
content of helium II. wis actually about equal to the 
critical velocity for values of W in the region where 
the first deviations occur from the linear relation 
between Wand AT. These deviations from linearity 
may thus be due to the appearance of temperature 
differences A Tp = (AT — AT) in the bulk liquid 
near the ends of the slit, caused by the normal 
particles emerging from the slit at a velocity higher 
than the critical one. ‘ i 

The fountain pressure can only depend on the 
temperature difference A 7, between the ends of the 
slit itself. For narrow slits it obeys the relation given 
by H. London, 


: AP = SAT, (1) 
ànd generally (see s’ R. deGroot!) 
AP, = hy AT, (2) 


where Ky falls to lower values than‘pS for capillaries 
of such a width that some excited particles can also 
paas, and the heat of transportation Q* is less than 
T. 


The heat current, on the other hand, depends on 
the total temperature difference A T = A T, --"A Ty 
but the thermal resistance consists of two resistances 
in seriós, namely, the resistance: in the bulk adjacent 
to the ends of the slit, and the resistance in the! slit. 
It is assumed that W is proportional exactly to A T, 
within the slit in accordance with the model of viscous 
back-flow, and that all deviations from linearity are 
due to the resistance in the bulk liquid. From the 
fact that the heat flow in wide tubes is proportional 
to (A T)13, we may assume the same dependency 
to be valid for the resistance in the bulk liquid. 

The condition for continuity of heat flow states that 


W = kh AT, = E(ATbh, (3) 
with ; 
AT = AT, + AT. 


Comparing the first part of (3) with (2) yields exactly 
the Allen — Reekie relation 


W/AP =‘kfky == constant. (4) 


This result holds no matter what the relative im- 
portance of the different series resistances, remaining 
true even when the heat current follows almost the 
cube root law. Thus for wider slits the fountain 
pressure may be.very small because, A T, < AT, 
so that AT = A,%and W is almost exactly pro- 
portional to (A T)!” ; ‘for narrower capillaries the* 

: fountain pressure and A T, both become appreciable, 
80 we get values intermediate between linearity and 
the cube root law. For the narrowest slits the fountain 

. pressure assumes its maximum value, AT = A T, 
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AT, = 0, because the particles emerge from the 
slit at velocities smaller than the critical one and 
no temperature gradient appears outside the ends of 
the slit. So W is now exactly proportional to AT. 
In consequence of this interpretation, the transition 
probability relation derived by us previously to 
account for the cube root law* can hold only in the 
bulk liquid,'and not in very narrow slità or capillaries. 
The proximity of the wall apparently inhibits the 
relaxation effects, a circumstance which is. probably 
related with the fact that the superfluidity of helium 
II appears near walls and in narrow slits. 
^ LOTHAR MEYER 
Wittram BAND 
Institute for the Study of Metals, 
University of Chicago. 
May 19. 
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High-Frequency Resistance of Super- 
conductors 


MEASUREMENTS of the high-frequency resistance of 

superconducting tin, extending previous work! at 
1,200 Mce./s., have now been carried out at frequencies 
around 9,200 Mce./s. (wave-length 3-2 cm.) The 
experimental technique is in principle the same as 
at 1,200 Me. [5 with tbe twin-wire resonator replaced 
by a half-wave coaxial resonator. The variation of 
the resistivity, E, with temperature is shown in the 
accompanying graph, together with the results of 
the earlier measurements for comparison. For con- 
venience, R is expressed in terms of the resistivity, 
En, of normal tin just above the transition tempera- 
ture. The experimental points plotted are those taken 
with one of-the five specimens actually:measured ; 
the points for the other specimens are in close agree- 
ment. as: 
* If the usual assumption? be made that & super- 
conductor contains both ‘superconducting’ and 
‘normal’ electrons, which react independently to an 
applied field, certain predictions about the frequency- 
variation of r (= R/Rn) may be made by means of 
general arguments. In the first place, it may be 
shown that the initial slope dr/dT, just below the 
transition temperature, Te, should vary with fre- 
quency as v-*/3, The experimental results are not in 
agreement with this prediction. For the two fre- 
quencies used, the ratio of the slopes is 2-95, instead 
of the predicted 3-9. : 

It may further be shown that at temperatures 
sufficiently far below 7, that r < 1, the resistivity E 
at a given temperature should vary as v*. A separate 
experiment has shown that E, œ v*/5, in accordance 
with the theory of the anomalous skin effect?, so that 
it would be expected that r o vti: at any temperature 
well below Te. It may therefore be predicted without 
any but.general arguments based on the model that, 
forr <1, 

r = 


AKT), (1) 


where 
vils, 


. A œ (2) 
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RESISTIVITY OF SUPERCONDUCTING TIN: FULL LINES, AT 
9,200 MO./S.; BROKEN LINE, AT 1200 Mo./s. THE UPPER CURVES 
ARB ON TEN TIMES THE SOALE OF THE LOWER CURVES 

a 1 


Now it has been found empirically that for 
T < 3:3? K. the experimental curves for both fre- 
quencies, in agreement with equation (1), are closely 
fitted by the expression 

, Bü-t) 
A’. a’ 


in which £ is the reduced temperature T/T. 

The experimental values of A’, however, show & 
marked departure from the frequency-variation of 
equation (2). Thus, A’ = 0-0195 at 1,200 Me./s., and 
0-0865 at 9,200 Mc./s. 

The ratio of these two values, 4-43, is very different 
from the predicted ratio of 15-12. A discrepancy of 
this magnitude cannot be accounted for by observa- 
tional errors, and it must be concluded either that 
some relevant factor has been omitted from the gen- 
eral arguments, or that an incorrect model has been 
used. Further experiments are in progress to discover 
the cause of these anomalies, and the measurements 
are also being extended to mercury, which appears 
from preliminary results to exhibit similar anomalies, 
though to & lesser extent. : 

A full account of this investigation will be pub- 
lished elsewhere. : 
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A. B. PIPPARD 
Royal Society Mond Laboratory, 
Cambridge. 
May 21. 


1Pippard, A. B., Proc. Roy. Soc., A, 191, 370 (1947). 

2 See, for example, London, H., Proc. Roy. Soc., A, 176, 522 (1940). 

3 A. B., Proc. Roy. Soc., A, 191, 385 (1947). Reuter, G. E. H. 
PO bowaneimer E. H., Nature, 161, 304 (1948). , 


Oxidation of Uranium Dioxide (U O.) 


In connexion with earlier investigations on uranium 
oxides in this Institute, it was observed that uranium 


dioxide (UO,) can react with oxygen at so low a tem- ' 


perature as 120? C. To obtain more exact information 
about this low-temperature oxidation of UO,, the 
oxide was heated in purified oxygen at different 
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1-0 temperatures from 100° to 265° C. 

i and the reaction products ex- 
amined by the X-ray powder 
method!. . 

T" At 150°C., UO, takes up 


oxygen at least to the com- 
position UO,.,, This oxidation 
causes a displacement of the X- 
ray interference fringes and a 
broadening of some of them, 
indicating a change to lower 
symmetry. As an approxima- 
tion the lattice of the new struc- 
ture was considered to be cubic. 
A specimen with the composition 
UO;,.,, was found to, have the 
lattice constant a = 5-40 kX. 
(for UO, a= 5:408 kX.) It 
is difficult to decide whether or 
.not the structure of UO, the 
B-phase, changes continuously as 
the oxygen content increases. If 
the change is discontinuous, the 
two structures belong to different 
phases. 

The experimentally found dens- 
ity of UO, is 10-80 gm,/e.c. 
and of UO,, 11:05 gm./o.c. 
The increase of the density from 
UO; to UO., can only be explained by the 
assumption that oxygen, at least partly, enters 
into interstitial positions of the UO, lattice. Never- 
theless, the lattice contracts! this must be due 
to the fact that the expected'inerease of lattice 
dimensions due to interstitial addition of oxygen 
is overcompensated as some of the uranium ions 
change their charge from + 4 to + 6 (or 4- 5). 

By raising the temperature to 2009-250? C. the 
oxygen content exceeds the formula UO,.,, and 
another new phase, the $-phase, is formed. X-ray 
photographs indicate that the 3-phase has a narrow 
range of homogeneity around UO,.49. The phase is 
found to be tetragonal, a specimen with the com- 
position UO,.,, having the following lattice constants : 
a = 5397 kX., c = 5-54kX. and cja = 1-03. 
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' TABLE 1. CALOULATED DENSITIES OF THE Ó-PHASE 
Phase Formula Density in gm./e.c, 
AB, addition * UO 11:46 
ABysubstitution Uo.as Onaga 10°04 
ABy,subtraction o-s2 On 9:44 


I* n 


C! n 
; Table 1 gives the densities calculated for a pre- 


paration with the composition UO,.,, if the lattice 
is derived from that of UO, by: (1) addition of 
oxygen; (2) substitution of uranium with oxygen ; 
or (3) subtraction of uranium. On comparing these 
densities with the observed one, 10-00 gm./c.c., only 
assumption (2) provides agreement between observed 
and calculated values. The lattice of the 8-phase 
must then be regarded as derived from that of UO, 
by substitution of uranium with oxygen. The formula 
of the specimen UO,.,, must therefore strictly be 
written Us.gg.O,.1,. ` 

, Ihe intensities of the X-ray interference fringes 
indicate that the uranium atoms form a face-centred 
elattice (000 ; 0; 3303; 3044). In Table 2 intensities 
are calculated for the uranium atoms in the usual 
way, including corrections for absorption, but with- 
out temperature factor. Observed and caleulated 
intensities are in good accord. 


` 


TABLE 2. OBSERVED AND OALOULATED INTENSITIES ON POWDER 
PHOTOGRAPH OF UO...» IRON E RADIATION 
hkl Toba. Teale. hkl Jobs. P la» 
111 st. 5:2 $13 st. 5-9 
002 w. 1:0 331 m. 8-0 
200 m. a 2:0 204 3-1 
202 st. 3-1 402 st. 3-1 
220 w. 1:5 420 8-2 
113 m. 2-6 224 m. 40 
311 st. 5-2 422 vist. 4 8:7 
222 m. 2-6 115 m. 54 
004 v.w.. 0-7 333 st. 6:4 
v.w. 1:3 611 v.g. 14:0 


The existence of a uranium oxide with the com- 
position U,O; has often been assumed, and recently 
by R. Lydén*, who prepared it by the action of 
potassium hydrogen carbonate on U;O, In the 
tensimetric phase diagram of W. Biltz and H. Müller?, 
an oxide U,0, had no observable range of existence. 
In our investigations, however, a phase near the 
composition U,0, was found; but the oxide exists 


' only at temperatures below 260-270° C. as a tetra- 


gonal deformed substitutional UO; phase and has & 
composition which does not seem to exceed the 
formula Usse Oziz ; 

X-ray photographs of products prepared according 
to Lydén exhibit a slightly modified U,0,-structure. 
The products were found to have a composition in 
the region of UO,.,, although approximately a third 
of the uranium had gone into solution. By reduction 
of U,0, with hydrogen at 330? C., similar X-ray 
photographs were obtained, indicating that U;O, has 
& range of homogeneity between UO,.,, and UO;,.s,. 

P. Jolibois* has recently published results on the 
oxidation of UO, which also show the existence of & 
phase with a composition close to UO; (UO;.,,) but 
without giving. further information on the properties 
of this phase. . E 

FREDRIK GRONVOLD 
Haakon HARALDSEN 
Department of Inorganic Chemistry, 
. Chemical Institute, : 
University of Oslo. 
March 5. 


1 Of. Haraldsen, H., Tidsskr. Kjemi, Bergo. and Metallurgi, 7, 
Grenvold, T., ‘lecture hel at the 6. Nordiske Kje 
Lund (1947). 

2 Lydén, R., Finska Kemistsamf. Medd., 48, 124 (1939). 

3 Biltz, W., and Müller, H., Z. anorg. allg. Ohem., 188, 257 (1927). 

* Jolibois, P., C.R. Acad. Sci., Paris, 224, 1895 (1947). 


98 (1947). 
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Crystal Structure of Uranium Oxide (U,O,) 


Tui uranium oxide U;O, can be obtained by 
heating UO, as well as UO, in air or oxygen to red 
heat. So far as we know, however, no determination 
of the structure of this oxide has been published) 
the difficulty in preparing single crystals of U,0, may 
be the reason. 

While preparing UO, crystals, F. W. Hillebrand! 
got some small green-olive-greyish crystals. They 
seemed to be orthorhombic and were perhaps U;Og, 
erystals. V. M. Goldschmidt and L. Thomassen? 
reported that U;O, did not crystallize regularly. 

We did not succeed in preparing U,0, single 
crystals; but one of the preparations gave X-ray 
photographs on which reflexions with indices 001 only 
were sharp and well defined, and this’ has enabled 
us to put forward a hypothotical crystal structure. 
All lines on the X-ray photographs can be identified, 
as belonging to an orthorhombic cell with the* 
dimensions: a = 6-703 kX., b = 3:969 kX., and ¢ = 
4:136 kX. ; 

The density of UO was found pycnometfically 


- to be 8-34 gm./c.c. On comparing this density with 
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those calculated under different possible assumptions 
as given in Table 1, one finds for U,O, that with, 
three uranium atoms in the elementary cell the 
density is not in agreement with that observed. The 
observed density is only compatible with U;O, as an 
AB, subtractive phase (or an 4B, interstitial phase). 
The elementary cell then contains two uranium atoms. 


TABLE 1, CALOULATED DENSITIES OF U;O, 


Phase Formula Mol. Density in gm./c.c. 
AzBy 10, 1 12-63 
AB,-addition Uyerg Os 2 ` 9:46 
ABs-substitution Urroe Os.o1 2 9-18 
AB,-subtraction ?UO, 6 2 8-42 
270 on i 
AB,substitution - Uo-e2 On-18 2 6:88 


Here we will not give & general discussion of the 
space groups which can be considered, but only state 
that the intensities of the lines on the X-ray photo- 
graphs indicate the uranium atoms ‘to have the 
positions a: 000, b: $40. The arrangement of the atoms 
may then be referred to the space-groups D$, D», 
Di, Du Du Dis Dio Oa 05 On, Or 

‘Lhe ‘observed intensities were estimated visually. 
Intensities were calculated in the usual way, in- 
cluding corrections for absorption in the powder rod, 
but without the temperature factor. The structure 
factor was calculated for the uranium atoms only. 
As seen from Table 2, observed and calculated in- 
tensities are in good agreement. 


2M 


TABLE 2, OBSERVED AND CALCULATED INTENSITIES ON POWDER 

d PHOTOGRAPH OF U.O. IRON K RADIATION 
hkl ~ Ioba. Teale: hkl Jobs. Teato 
001 m. 231 402 n 18 
110 m. 3°3 130 * 1:8 
200 w. 1:6 420 1:8 
111 m. 5:4 113 st. 3-7 
» 201 w. : 2:7 203 1:8 
002 w. 11 610 w. "1:8 
020 w. 1:0 131 m. 3:0 
310* m. 2-1 421 w. 3-9 
021 w 1:9 511* m. 4:0 
112 3:6 330 w. 2:5 
311 v.8t. 3-6 023 w. 2-6 
202 1:8 313 m. 5.2 
220 w. 1:7 600 v.w. 1:3 
400 v.w, 0:9 132 t 56 
221 m. 3:4 331 St. , 56 
401 v.w. 1:7 422 m. 6-0 
022 w. 1:6 512 i 6:1 
312 ' m. 3:2 601 3-0 
003 VW. 0-9 228 m. 67 
222 m. 3:5 403 w. 3:5 
004* m. 2-3 


* Coincides with f-reflexions. 


Oxygen ions scatter X-rays so slightly that with 
visually observed intensities we cannot draw con- 
clusions regardifig their positions. It is probable, 
however, that the U;Og structure is related to the 
"ReO, structure, but with deformed UOz* octahedrons 
with anion vacancies, If the distribution of these 
vacancies is statistical, the cell already mentioned 
4can be considered as the elementary cell, or else it 
would be larger. The ReO, structure type is, accord- 
ing to'K. Meisel‘, the highly symmetrical form of 
an AB, structure, with which the CrO, MoO, and 
the WO, structures’ are also closely related. 

B FREDRIK GRØNVOLD 

Department of Inorganic Chemistry, 

Chemical Institute, 

University of Oslo. 

' March b. 

1 Hillebrand, F. W., Bull. U.S. Geol. Sur., 118, 39 (1898). 
curi o V.M., and Thomassen, L., Vid. Selsk. Skr., 1, No. 2 
* Biltz, W., and Müller, H., Z. anorg. allg. Chem., 168, 257 (1927). 
* Meisel, e ag cee n alg. Chem., 207, 121 (1932). 
š Brækk 78, 484. (1931). Wooster, N., Z. Krist.,. 


80, 804 (1891). Hägg, G., and Magnéli, A., Arkiv Kemi, Min. 
^ Geol, LU Bag d. in, ock 
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Structure of Abraded Surfaces 


THE importance of surface conditions in the fatigue 
of metals and alloys has led to an investigation in 
this Laboratory into the effect of abrasion, on the 
hardness and microstructure of surface and sub- 
surface layers. 

Hardness measurements were made with a ‘Tukon’ 
mierohardness tester ànd a load of 25 gm. on metallo- 

graphically polished 2° taper sections prepared in a 
manner described by Nelson!, and more recently by 
Moore?, except that the bulk of the metal was used 
as a backing for the hardness impressions instéad of 
thin wedges. The mechanical magnification obtained 
was of the order of 20, thus allowing hardness im- 
pressions to be spaced at effective distances of 0-5 u 
below the surface. 1 





DISTANCE FROM SURFACE iN MICRONS 


3 . X 
Fig. 1 


i 

In the case of chromium-molybdenum steel, heat- 
treated to .& uniform sorbitic structure and to an 
average bulk hardness of Knoop 340, it was found that 
abrasion caysed an increase in hardness in the sur- 
face layers.to a depth of 3-5-6 according to the 
degree of abrasion, The maximum hardness obtained 
was approximately constant at Knoop 400 and 
occurred at a depth of 1-5y in all cases (Fig. 1). 
However, the most notable feature of the curves of 
hardness against depth was the fact that the hardness 
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increase diminished progressively from,a depth of 
l:bp to the surface. 

Metallographie examination of the taper sections . 
at high magnifications (X 2,500) revealed a layer, 
corresponding in thickness to the depth of ‘softening’, 
in which & modification of the original structure of 
the steel was evident. Similar structural changes have 
been observed by Wulff? and his associates, in stain- 
less steel, and by Benard, Lacombe, and Chaudron, 
in ‘Armco’ iron, and have been explained as being 
\due, principally, to the plastic deformation accom- 
ipanying abrasion. . However, the 'softening' effect 
in the surface layers of steel specimens used in this 
investigation indicated that plastic deformation can- 
not be responsible for all the effects observed. The 
probable cause for this ‘softening’ was tempering or 
recrystallization due to the: frictional heat of the 
abrading process, since decarburization of the surface 
was proved to be absent, and structural alteration 
during the polishing of the sections was overcome by 
using a polish-etch technique. . 

To obtain further information on this point, a 
series of severely abraded alpha-brass samples (con- 
taining 35 per cent zinc) were sectioned after various 
annealing treatments at temperatures up to 350° C. 
In the unannealed specimen, the hardness curves 
were of the^same form as previously described, 
while metallographic examination revealed a layer 
of fine crystallites at the surface extending to a depth 
of 1-2u (Fig. 2), followed by a deformed layer to a 
depth of 35u. The crystallites were resolved at a 
magnification of 2,500, the average size being 0-5-1 y. 
(Fig. 3)" No change from the above ‘microstructure 
was observed in specimens annealed up to 240? C., 


- But annealing at 249? C. caused an increase in the 


depth of the layer of fine crystallites, indicating that 
reerystallization of the deformed sub-surface layers 


` Had commenced (Fig. 4). 


The similarity between the structure obtained by 
reerystallization of the deformed layers on “annealing, 
and that existing in the extreme surface layer of the 
unannealed specimen, indicated that the ‘softening’ 
observed was due to recrystallization during abrasion. 
Annealing at still higher temperatures produced con- 
siderable grain-growth in the already recrystallized 
zones and progressive recrystallization into the more 
lightly deformed regions. 

It is concluded from these experiments that, during 
abrasion, the temperature of 
the extreme surface layers is 
raised sufficiently to cause. re- 
crystallization. It has further 
been shown that recrystal- 
lization in an alpha-brass, con- 
taining 35 per cent zinc, when 
deformed as in abrasion, 
occurs at a temperature of 
249°C. with the formation 

‘of crystallites of approxim- 
ately 107* em. s 

These results are important 
in relation to the failure of 
metals by fatigue. Since 
fatigue cracks normally start 
at the surface, the recrystal- 
lized and deformed layers pro- 
duced by surface grinding 
should be removed before test- 





. 2. s . [X 15 . 
Fig. 2 BEKCOTURA OF UNANNEALED BRASS SPEODLEN 0 ing, to ensure that endurance 
- Fig. 3. STRUOTURE OF SURFACE LAYER. X 1,500 e curves characteristic of the 
i x 150 material are obtained. ` 


Fig. 4. STRUCTURE OF ANNEALED BRASS SPECIMEN. 
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The work described above was carried out as part 
of the programme of the Metallurgy Section, Division 
of Aeronautics, Council for Scientific and Industrial 
Research. 


i J. B. DANCE | 
à D. J. NORRIS 
€.8.1.R. Aeronautical Laboratory, 
Melbourne. ~ 
March 5. 


t Nelson, H. R., Special Summer Conference on ‘‘Friction and Surface 1 
Finish", Massachusetts Institute of Technology, June 1940. 


3 Moore, A. J. W., C.S.I.R. Lubrication and Friction Report No. 44 
(unpublish ed). 
? Wulff, John, "T Trans. Amer. Inst. Mech. Eng., Iron and Steel Division, 


295 (1941 
3 Benard, J., Lacombe, S. P., and Chaudron, G., “Journées des Etats 


de Surface” (Paris, October 1945). 


Crystal Structure of Acetanilide: Use of 
Polarized Infra-Red Radiation 


Tum crystal structure of acetanilide has been 
. determined! by classical X-ray diffraction methods, 
making use of information derived from polarized 
infra-red radiation technique as a time-saver in the 
trial-and-error process. The crystals from water ór 
ethanol vary in form from plates {100} to truncated 
bipyramids {111}, but growth from the molten 
state results in acicular crystals, elongated along [b] 
and tabular on (100). The orthorhombic unit cell 
contains eight molecules and has dimensions: 
[a]= 19-50, [b] — 9-46 and [c] = 7-96 A.; space 
group Pbea — Dy. 
Utilizing available data regarding cleavage and 
optical properties’, a three-dimensional molecular 
. model was constructed which. was expected to 
represent the most probable arrangement within the 
"unit cell, and which would normally have been used 
as a starting-point for preliminary trial-and-error 
calculations of structure amplitudes. Simultaneously, 
experiments with polarized infra-red- radiation were 
being conducted by Crooks? which yielded informa- 
tion concerning the directions of the C,H,—N, N—H, 
C—0O and O—OH, bonds, as well as indicating the! 
relative orientations of the benzene rings. The rough 
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jections on (010) and (001) and by means of appro- 
priate lines and sections of a three-dimensional 
synthesis, with the result that the phases of about 
three hundred structure amplitudes are now known 
with certainty. The structure is depicted in the 
accompanying diagram; bond-lengths appear to be 
within the accepted values; the length of the hydro- 
gen bond distance N—H—O is 2:9+0-1A. It is 
hoped that further refinement will be carried out 
later; ‘but since this is by no means certain; the 
following list of co-ordinates is here placed on*record. 


X Y Z 
€i 0-16 0:07 0-12 
C. 0:11 0:08 0-17 
Cs. 0:04 0:02 0:14 
C. 0-03 0-16 0-06 
€, 0-08 0:25 ` 0-01 
Ca 0'156 0:21 0-04 
N 0-23 0-03 0:16 
Cy 0:27 0-10 0°25 
Q 0-28 0:24 0:30 
€, 0:33 0-07 0:29 


' The use of polarized infra-red radiation promises 
to be of great assistance in crystal structure determ- 
inations, but further trials with more complex sub- 
stances will-be necessary before a full assessment of 
its value can be made. - It is probable that the infra- 
red technique will require further development so 
that small single crystals may be used. In some 
work with crystals containing water of crystallization 
it has been found that strong water-bands tend to 
obscure that part of the spectrum which would yield 
most information, but it is expected that more com- 
plete polarization would enable this difficulty to be 
overcome. Ina crystal where several similar bonds 
are distributed in different directions, it may not 
prove possible to analyse the results adequately with- 
out a considerable increase in sensitivity of the infra- 
red apparatus. 
C. J. BROWN 
; D. E. C. CORBRIDGE 
. Research Laboratories, 
Imperial Chemical Industries, Ltd., 
Hexagon House, 
Manchester 9. 
March 22. d 


molecular model was adjusted slightly to take these ' * Report ol of Institute of be ios X- -Ray Analysis Conference, 1947, 
ei. 


new data into account, and from the measured atomic 
parameters, the first thirty or forty structure ampli- 
tudes calculated showed remarkably good agreement 
with the experimental values. 

X-ray intensities were obtained from Weissenberg 
photographs taken about the zero-levels of the [b]- 
and [c]-axes, and from single-crystal oscillation 
photographs about the [c]-axis. Refinement of the 
structure was effected by means of Fourier pro- 


[e] 
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ARRANGEMENT OF MOLECULES IN UNIT OBLL BETWEEN z = 0 AND 

Z = 1/2. THE OTHER FOUR MOLECULES IN THH OELL M$Y BE- 

OBTAINED BY REFLECTING THESE FOUR ACROSS THE PLANE y = 1/4 
AND GLIDING THEM c/2 


25. 
a Winchell, A. N., seat Properties of Organic Compounds” 
(Wisconsin, 1943 8). 


* Crooks, D. A., Nature, 160, 17 (1947). 
; ? 


Structure of Citrinin 


In view of the recent communication on this 
topic by Cram! to the editor of the Journal of the 
«American Chemical Society, we wish. to record that 
n the course of an extensive investigation on the 
chémistry of citrinin initiated in these laboratories 
in 1945, the synthesis of 4-methyl-5-ethylresorcinol?, 
m.p. of anhydrous material 94—95?, was effected in 
1946, and the orientations of the two isomeric 
phenols ‘A’ and ‘B’ C,,H4,0, afterwards established. 
From these results, inter alia, together with a study 
\of the degradation products of methylated citrinin 
and of dihydrocitrinin and its ether, evidence has 
accumulated which leads to the conclusion that 
citrinin in all probability is best represented by the 
expression (II). 

The claims of .competing structures, including 
those of the quinol (cyclohexadienolone) type, have 
been considered ; but so far as our evidence goes it 
would seem that formula (ID, which is an anhydro 
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OH 
HO,0// NOHO 
HO JCH(Me).CH(OH) . Me 
Me 
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|J. OH CH OH CH, 
HOC o | HO,0 o 
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Me SH. Me Me UH. Me 
IT III 


form of (I), most satisfactorily explains (a) the ready 
aromatization of the compound in warm acid or 
alkaline media with the extrusion of formyl] (as formic 
acid) and carboxyl (as carbon dioxide) groups; 
(b) the formation of formic acid and not formaldehyde 
or glyoxylic acid on the ozonolysis of citrinin and its 
ester; 
derivative (III) with simultaneous aromatization. 
The structure (III) ascribed to the latter compound 
is in agreement with its blue ferric reaction, which is 
characteristic of Y-resoreylic acids. On the basis of 
formula (II), the phytochemical formation of citrinin 


may conceivably proceed by way of the intermediate | 


(I). 
It would seem that the claim by Cram}, that the 
isolation of authentic 4-methyl-5-ethylresorcinol from 
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of nitration of 3 : 4-dihydro- aud 1: 2:3: 4-tetra- 
hydroisoquinoline is now being undertaken, when we 


expect to isolate the 7-nitro derivatives in accordance ` 
with the above result and by comparison with he ` 


nitration of o-cyantoluene, which yields 4-nitro-2- 
cyantoluene*, and of 2-phenylethylamine, which has 
been shown to give 45 per cent of the para and 18 per 
Results will be reported in 


| detail elsewhere. 


We wish to thank the directors of May and Baker, 
Ltd., for permission to publish these results. 
Davin W. MATHIESON 
` A. McCousrEY 
Research Laboratories, ` 
May and Baker, Ltd., 
Dagenham, Essex. May 5. 
1 Nature, 161, 690 (1948). 


* Hoffmann and Königs, Ber., 16, 730 (1883). 


v. Braun, Grabowski 
and Rawicz, Ber., 46, 3173 (1913). 


' 3 Noelting and Collin, Ber., 17, 265, 268 (1884). 


and (c) the formation of a stable dihydro ` 


citrinin completely eliminates the formula proposed ` 


for the latter by Robinson et al.3, can scarcely be 
sustained at present. The above formula retains the 
original suggestion of a hemi-quinone type of kernel. 
J. P. Brown 
N. J. CARTWRIGHT 
A. ROBERTSON 
W. B. WHALLEY 
Department of Organic Chemistry, 
University, Liverpool. 
! Qram, J. Amer. Chem. Soc., 70, 440 (1948). 
? Compare Brown, M.Sc. Thesis, May 1947, University of Liverpool. 
? Robinson et al., Phil. Trans. Roy. Soc., B, 220, 297-(1931). 


Nitration of Simple Heterocycles 

IN a recent letter in Nature!, Schofield and Swain 
comment, inter alia, upon the failure of resonance 
theory to explain non-nitfation of isoquinoline in 
position 7: the following results may be of interest. 

In the course of work in these laboratories we 
have been led to investigate the nitration products 
of 3:4-dihydroésoquinoline derivatives and have 
found, for example, that 1-p-nitrophenyl-3 : 4- di- 
hydroisoquinoline gives an 80 per cent yield of the, 
7-nitro derivative, this structure being proved by 
comparison with the product of cyclization of N-p- 
nitrobenzoyl-2-(4'-nitrophenyl)ethylamine. On: the 
other hand, 1-p-nitrophenylisoquinoline yields 85 per 
cent of 1-p-nitrophenyl-5-nitrowoquinoline, identified 
by conversion to 1-p-chlorphenyl-5-chlor-isoquinoline 
and comparison with a synthetic sample. Such sub- 
stitution in the zsoquinoline ring may be compared 
with that of quirioline which is nitrated in the 5 and 8 
positions, wheréás tetrahydroquinoline has been 
shown to nitrate in position 7 *, a result compatible 
with expectation since o-toluidine yields 4-nitro-2- 
aminotoluene*. Similarly, isoquinoline is nitrated 
principally in the 5 position with a small proportion of 
the 8-isomer*. Nitration of reduced isoquinoline has 
escaped attention, and investigation of the products 


D 


: * Andersag, Chem. Zentr., 1, 3505 (1934). 


$ Landsberger, Ber., 91, 2880 (1898). 
$ Ehrlich and Pistschimuka, Ber., 45, 2431 (1912). 


—— . 
Production of Quinolyl and Pyridyl Anions 
during Decarboxylation 
Ir has been shown}? that when picolinic and 


, quinaldinie acids are decarboxylated in the presence 
of aldehydes &nd ketones, 
' earbinols of the type Py(Qy). CH(OH).£ are produced 


«-pyridyl and «-quinolyl 


in good yields (40-80 per cent). The course of this, 
‘reaction has been formulated in terms of the inter- 
, mediate formation of «-pyridyl and «-quinolyl anions, 
which are formally of cyanide ion typet’. The 
‘possibility that the cyanide function might by con- 
;jugstion be extended to the y-position has been con- 
firmed recently by Mislow?, who has obtained 

Y-pyridyl diphenylearbinol by the decarboxylation 
‘of dsonicotinic acid in benzophenone. We now report 
that we have prepared y-quinolyl diphenylearbinol, 
m.p. 247°, from cinchoninic acid and benzophenone 
in yields of 7-10 per cent; we are developing the 
reaction as & possible route to quinine analogues. 

We also find that, in the presence of decarboxylating 
quinaldinic and picolinic acids, it is possible to ex- 
change the alkoxy groups of esters for pyridyl and 
quinolyl groups and to effect substitution by these 
groups at cationoid (electrophilic) centres in aromatic 
molecules; we take this to confirm our view that 
quinolyl and pyridyl anions are produced during the 
decarboxylation process. 
: B. R. Brown 
. A D. Lr. HAMMIOK 
' Dyson Perrins Laboratory, B. H. TuEEWLIS 
University, Oxford. April 16. 

! Dyson and Hammick, J. Chem. Soc., 1724 (1937). 
* Ashworth, Daffern and Hammick, J. Chem. Soc., 
3J. Amer. Chem. Soc., 68, 2559 (1947). 


809 (1930). 
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Ecology of Sponges 
Tue statement has often been made that sponges 
can be found growing almost up to high-tide mark. 
As & result of close observation over miles of shore 
in a dozen different localities on the south and west 


* coasts of Britain during the past twelve months, I 


have no hesitation in saying that only exceptionally 
are sponges found above mid-tide level. Even then, 
the rfost to be seen are a few undersized specimens 


of Hymeniacidon perlevis (= H. sanguinea Auctt.) in . 


j? 


44 0 ; 


damp sheltered crevices protected from swirl and 
direct sunlight; and these are no more than a foot 
above mid-tide. 


The second current statement proved to be false , 


is that sponges are capable of surviving considerable 
desiccation. Careful observation shows that rarely are 
they found growing where there is no drip, or where 
they are not overhung with seaweed. I have found 
a few specimens of H. perlevis exposed to the strong 
rays of & spring sun. After exposure of two hours 
or more, between the ebb and flow of the'tide, they 
have appeared dry and the surface shrivelled. The 
following day they have appeared completely re- 
generated. By marking such specimens and inspect- 
ing them at intervals, the following sequel has been 
established. They can appear regenerated after 
several such exposures; but in due course they dis- 
integrate by stages, and after a month, instead of a 
sponge 50 mm. square, there are found a few small 
growths each about 5 mm. across. In two to three 
months time, depending on the amount of sunshine, 
even these feeble residues are gone. 


The third, oft-repeated, fallacy is that sponges ` 


have no enemies apart from the nudibranchs that 
feed on them. I have often found Patella, Littorina 
littorea and L. obtusata on sponges, and have found 
their stornachs to contain spicules. At least two 


other gastropods are suspect. L. obtusata feeds more . 


particularly on Grantia compressa and can often be 
-found on it with its mouth closely fixed on the rim 
_of a large hole in the wall of the sponge. There is 
sufficient circumstantial evidence for the view that 
these holes, commonly found in the sides of Grantia, 
are entirely the work of Littorina obtusata. 
‘The fourth fallacy is that Halichondria panicea is 
^ the sponge most commonly found on the shore. 
Hymeniacidon perlevis grows higher up the beach and 
is More abundant; but because it is usually tan, Or & 
dull briek-red, as against the conspicuous green or 
yellow of Halichondria; it is less readily seen. In 
some places it'is a hundred times more plentiful, 
bulk for bulk, often twenty times, and, at & rough 
but conservative estimate for all British coasts, nob 
less than ten times as plentiful. This last low average 
allows for any occasional restricted areas there may 
be where Halichondria is as abundant, or slightly 
more abundant, than Hymeniacidon, and of which 
I have not had experience. 
' Finally, there is clear evidence of a zoning of 
sponges. From mid-tide level there is usually (in my 
experience, always) a zone of Hymeniacidon perlevis. 
This gives place, at & depth varying with local 
circumstances, to a mixed Hymeniacidon perlevis— 
Halichondria panicea zone, extending approxim- 
ately to the shallowest low-water neaps. In this 
zone, but of sporadic occurrence, may be found 
Sycon ciliatum, Leucosolenia coriacea and E. com- 
plicata. The next zone contains predominantly 
Grantia compressa, with scattered Hymeniacidon, 
Halichondria, Sycon, and the two species of Leuco- 
solenia, rarely anything else. The 'Grantia zone is 
bounded roughly by the shallowest and deepest low- 
water neaps. In the last zone, of the low-water 
springs, we find the richest crop. Here thirty or 
more species may occur, including those already 
mentioned for the first three zones. 


This zoning, although like all zoning it is not * 


absolutely invariable, is sufficiently consistent to 
serve as a working guide. To the experienced eye 
it is a good enough (the word infallible might almost 
.be used) index to the state of the tide. 
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The fallacious ideas referred to: above may in- 
dividually seem unimportant; butin any study of the 
ecology of sponges they can, if not corrected, lead 
badly astray. 

Maurice Burton 
Department of Zoology, 
British Museum (Natural History), 
London, S.W.7. April 2. 


Neurotic Behaviour in Ants : 


WHILE investigating ant learning with maze 
apparatus, behaviour was observed in one individual 
which is similar to that described by Cook? and 
Maier? as psychopathic or ‘neurotic’ behaviour in 
rats. What are thought to have been early symptoms 
of similar behaviour were later observed in a virgin 
female of the same colony of Formica fusca Latr. 

The particular worker ant concerned was one of 
several which had already several times successfully 
completed this maze. On completion of the run, the 
ants were normally picked up in the experimenter's 
fingers (an act to-whieh they were habituated and 
against which they did not struggle) and returned to 
the observation nest in which they were kept; that 
is, in effect, to their fellow-workers and a female 
which was at that time laying eggs. 

On this occasion the worker ant had already 
successfully run the maze almost immediately after 
being placed in the starting chamber, making few 
errors and quickly correcting those which it did 
make. . It was then placed back in the nest; but 
about five minutes later was once' more taken from 
the nest and replaced in the starting chamber. It at 
once exhibited slight jerking movements of the legs 
and antennæ, but soon commenced to run the maze, 
moving very quickly and without error or returning, 
until halfway through, when it missed one of the 
solution-turns and followed an error-path until it 
reached its blank end. At first it made no movement 
back along the error-path, but with rising physical 
excitement and an increasing jerking of the limbs 
and antenne constantly touched the three glass sides 
of the maze in the immediate vicinity of the blank 
end. After about a minute it returned along the 
error-path until near its commencement, where for 
a few seconds it remained standing while exhibiting 
constant and increasing limb and antennz jerking. 
It then turned until facing down the error-path, and 
still jerking moved with a staggering motion back- 
wards (the limb-jerking, which appeared to be com- 
pletely out of its control, made ordinary movement 
a matter of difficulty) and almost at once commenced 
to circle, still backing, in a small area of the inter- 
section of the tracks. The rapidity of the circling 
‘Increased and the jerking became even more pro- 
noünced, and a few seconds later the ant was rescued, 
since it was, for other reasons, of experimental value. 
It was quiescent while held firmly in the experimenter's 
fingers, but was placed under'a tap of cold running 
water for about ten seconds before being returned 
to the.nest.' In the nest it still exhibited slight 
tremors of the legs and antenne, but soon ran about 
normally. On the next day the antyran the maze 
successfully with some errors, but:^no sign of its 
earlier behaviour. On one following occasion, how- 
ever, ib showed pronounced jerking ‘movements of 
limbs and antennz after making the same error, and 
commenced trying to clean itself. It was, however, 
at once rescued and returned to the nest. This 
particular individual is one of the most active workers 
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of that particular colony, and also proved to be among 
the three workers of the colony (which consisted of 
23 workers and two females) which were most 
successful at maze- learning. 

A virgin female which was originally taken from 
the same colony but which had been isolated for 
nearly two months exhibited similar marked jerking 
movements of antenne and legs on being placed in a, 
strange plaster nest (she had previously been in a 
glass one containing earth). These movements soon, 
stopped, however, when another virgin female was 
placed in the nest with her about one minute later. 


I know of no previous records or accounts of! 


similar behaviour in ants. 

DEREK WRAGGE MORLEY 
Institute of Animal Genetics, 
West Mains Road, Edinburgh. 


t Cook, 8. W., Paychosom. Med., 1, 293 (1039). 


L Maler, N. R. F., “Studies of Abnormal Behaviour in the Rat" (Now . 
York: Harpers, 1939). 


Distribution of Lugworms 


Ox the muddy sand of the Whitstable flats the ` 


casts made by the large population of Arenicola 


marina L. do not appear to be distributed in random . 


manner at all times of the year. During the summer 


months there are straight lines, a foot or two wide, 


along which the casts, and very probably the werms, 


are more numerous than they are on the adjacent ' 


parts of the shore. There is no mistaking these lines, 
which appear clearly in photographs of the shore. 
They may be a hundred yards long and are appar- 
ently arranged in all directions, being neither all 
parallel with, nor all at right angles to, high or low ' 
tide marks. 

We have been unable satisfactorily to account for 
this grouping; but a few preliminary tests suggest . 
that the layer of soil worked by the worms and which 
overlies the clay substratum is deeper along the 
lines than on either side of them. We have not yet : 
been able to discover what is the cause of the differ- 
ence in soil depth. 

We should be very interested to hear if this group- 
ing phenomenon has been noticed on other Arenicola 
shores and we should be grateful if anyone who has 
observed it would write to us, especially if he has 
any explanation to offer. 

G. E. NEWELL 
GARTH CHAPMAN 
Department of Zoology, Queen Mary College, 
Mile End Road, London, E.l. :^- 
June 2. i 


Life-History of Splachnidium rugosum ` 


Tue peculiar brown alga, Splachnidium rugosúm, 
has been & subject for investigation on a number 
of occasions. Early workers considered that it should 
be classed with either the Laminariales or the Fucales. 
In 1920, Skottsberg! pointed out that the resemblances 
to those orders were more apparent than real and 
that its proper position should be near to the 
Chordariaces. .:Skottsberg went on to suggest that 
there should bé-a Sexual generation, as he considered 
the commonly known plant to be asexual, reproducing 
by zoospores from sporangia borne in the con- 
ceptacles. 

I have spent some time investigating the life- 
history of this alga, and I can now confirm Skotts- 
berg's suggestions. The sporangia, which are uni- 
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loeular, give rise to numerous swarmers which do not 
fuse and must therefore be zoospores. These swarmers 
settle down and germinate to give a dwarf, micro- 
scopic, branched, filamentous thallus so characteristic 
of many members of the Ectocarpales and allied 
orders. This thallus, which is presumably the - 
gametophyte, has been maintained in culture now 
for more than a year : so far, however, no gametangia 
have been produced. 
The account will be published later in full elsewhere. 
I wish to express thanks to Prof. V. J. Chapman for 
his advice during the course of this investigation. 
, R. J. HOPKINS 
Botany Department, University College, 
Auckland, New Zealand. 
April 20. 
+ Skottsberg, ©., Svensk. Bot. Tid. (1920). 


A Method of Distinguishing between Young 
and Old Colorado Beetles 


Previous records do not appear to give any 
indication of how to distinguish between young and 
old Colorado beetles, except during the first few days 
following the emergence of the young beetle. I have 
found evidence that it is possible to separate young 
and old beetles for a period of at least fourteen days 
' after the emergence of the young adult by means of 
colour changes in the membranous wings. This fact 
is of considerable practical importance and assistance 
. to entomologists, especially in countries where the - 

beetle has not yet become,an endemic pest. 

' Trouvelot states (private communication, 1946) 
that it is only possible to distinguish between young 
. and old beetles for several days after emergence, 
(1) by the fact that the chitinous integuments remain 
soft for the first two to three days, after which they 
‘ become hard like those of the mature beetle, and 
(2) by the fact that the yellow colour of the elytra 
, takes several days to reach that bright hue so char- 
acteristic of the mature adult. ` 

In looking for a more satisfactory method whereby 
: young and old beetles could be separated for a longer 
period of time, I found the colour difference between 
,the membranous wings of the freshly emerged and 
mature beetles was very marked, and appeared to 
‘remain distinguishable, although to a decreasing 
extent, for approximately fourteen days. > 

The membranous wings of the fresh emergent are 
transparent and devoid of colour, while those of the 
‘mature beetle are red except for the apex and anal 
‘border of the wing. The wings remain colourless 
for at least four to five days after emergence, and 
afterwards develop a pink colour which gradually 
‘deepens and diffuses over the greater part of the 
wing surface, especially along either side of the 
nervures; until the pink colour has given place to & 
distinet red hue. On an average it takes fourteen to 
twenty days for the colour intensity to equal that of 
the mature beetle. This colour change is probably due 
to the carotene absorbed by the beetle when it com- 
mences to feed. Therefore the period taken for the 
wing to reach the maximum colour intensity will vary 
within certain limits, according to the temperature 
and intensity of feeding. 

e ' itis hoped to publish | fuller details of these findings 

at some future date. 

E. Duyn 


i (States Entomologist) 
States Experimental Station, ` 
Trinity, Jersey. 
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GOLGI APPARATUS OF LIVING _ 
HUMAN TESTICULAR CELLS SEEN 
` WITH PHASE-CONTRAST 
MICROSCOPY 
By A. G. OETTLÉ 


Medical School, University of the Witwatersrand, 
. Johannesburg 


` 


E was pointed out previously that in the unstained 
living human spermatid the Golgi apparatus is 
sometimes discernible with bright-ground illumin- 
ation, as an area slightly differing in refractive index 
from the remainder of the cytoplasmi4. , Recently, I 
have beén able to confirm and extend these observa- 
tions with the phase:contrast microscope. This 
instrument was of the phase-accelerating or positive 
type, so that dark and light regions in the image 
indicated higher and lower refractive indices, as a. 
rule. h 


$ 





FIGS. 1-0 ARE UNRETOUOHED PHOTOMIOROGRAMS OF LIVING HUMAN 
TESTICULAR ORLLS TAKEN WITH. A COOKE PHASE-CONTRAST 
SYSTEM, OBJIHOTIVE N.A. 1:30, MAGNIFICATION X 1,000, KODAK 
CONTRAST PROCESS ORTHO FILM. TRAOINGS OF THESE FIGURES 
ARE GIVEN ON THE RIGHT AND INDICATE IN ADDITION 
STRUCTURES REVEALED BY OHANGE OF ¥OOUS 


Figa. 1-4. Spera tds. Tig. 5. Primary spermatocyte and Sertoli 
? cel. 


Fig. 6. Intérstitial cell 

Fresh testicular tissue was obtained from a Euro- 

' pean aged twenty-nine, at operation, and three Bantu, 
two aged twenty-eight and one aged twenty-three, 
less than half an hour after sudden and violent death. 
The biopsy specimen was preserved in plasma and 
also in Ringer-Locke solution, and the post-mortem 
material in pericardial fluid. Examination of the 
teased cells began within two or three hours after 
removal and extended over a period of ten hours. 

, in the earliest spermatids (Figs. 1 and 2), with 
phase-contrast microscopy, the acrosomal vacuole 
appears as a clear hemispherical space, slightly 
indenting the nuclear membrane. External to this 
lies a smaller dark hemisphere composed of a darker 
cortexjand a lighter medulla. In.some spermatids 
this cortex forms a continuous rind; in others it is 
interrupted and seems to consist-of separate segments 
(Fig. 3). In older spermatids, the acrosomal granule * 
and acrosomal cap can be seen within the acrosomal 
vacuole (Fig. 3). This vacuole gradually diminishes 
in sizé and, simultaneously, the dark bilaminar 

- hemisphere comes to lie on its margin. In still later 


* 


e 
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stages (Fig. 4), the acrosomal vacuole can no longer ' 
be seen, and the dark body, still composed of cortex 
and medulla, can be found lying free in the cytoplasm 
caudal to the nucleus, outside the area enclosed by 
the manchette. i 7 

Near the posterior region of the nucleus of the 
early spérmatids, another dark cytoplasmic body is 
often evident -(Fig. 3). This is probably identical 
with the postnuelear body. It has roughly the same 
size as the bilaminar structure already described, but 
it may be differentiated from it by its situation and 
the absence of two distinct zones. 

It. is relatively certain that the dark bilaminar 
body described in the spermatid is identical with the 
Strueture usually regarded as the Golgi apparatus in 
fixed tissue impregnated with silver or osmium 
tetroxide’, The body ‘seen in living . spermatids 
resembles the, Golgi apparatus of impregnated 


` 


: spermatids in size, situation and behaviour, and such 


morphological differences as may be observed can 
quite easily be explained by known effects of 
impregnation?. 





^ Was. 7 AND 8 ARE DRAWINGS OF A SINGLE DIVIDING PRIMARY 
SPERMATOOYTE. FIG. 8 WAS DRAWN FOUR HOURS AFTER FIQ.. 7. 
A, acrosome and acrosomal granule; AF, axial filament; AV, 
acrosomal vacuole; O, chromosomes; G, structures presumed to 

. be identical with the Golgi ap aratus ; M, manchette; MO, 
/ mitochondria; P, presumed be the post-nuclear body; 
R,rodlet; Sj Sertoli cell; X, artefact, an extra-focal image of 

Y t an extracellular granule 0 


, In testicular cells other than spermatids' definition 
‘oftthe Golgi apparatus is difficult, since in these cell 
types it presents fewer distinctive characteristics.’ A 
Golgi element was not recognized in the few secondary 
spermatocytes examined, nor in cells undergoing 
second meiotic division. Near the nuclear membrane 
in primary spermatocytes (Fig. 5) a dark crescentic 
structure was observed, in which a,dark cortex and 
thin inner medulla could sometimes be distinguished. 
In addition, a gingle straight rodlet-was often visible 
in the cytoplasm. This rodlet maybe, an isolated 
dictyosome. In several cells undergoing the first 
meiotic division a’ number of similar rodlets were 
observed, lying outside the spindle area, quite dis- 
tinct from the chromosomes. In one cell in Ringer- 
Locké solution these rodlets were first observed at the 
sixth hour efter removal (Fig. 7). Four hours later 
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the cell was found to contain several lenticular 
vacuoles, each bearing a distinctly curved rodlet on 
one side (Fig. 8), very. like dictyosomes. It is not 
certain that these are Golgi bodies, but they were 
quite unlike astral rays or mitochondria. 

In the unstained spermatogonium the Golgi 
apparatus could not be satisfactorily distinguished 
from mitochondria, though occasionally a crescentic 
body like that of the primary spermatocyte was 
present. The Golgi element was not observed in 
living Sertoli cells. 

In interstitial cells there was no evidence of a dark 
Golgi element; but a ‘canalicular’ network ramified 
through the cytoplasm (Fig. 6). This network is 
larger than the Golgi apparatus of impregnated 
interstitial cells, but has a remarkable similarity to 
the ‘negative Golgi’ which sometimes is produced in 
silver impregnations. 

We may conclude, therefore, that with phase- 
contrast microscopy, in living testicular cells, struc- 
tures are revealed which resemble the Golgi apparatus 
of impregnated cells. It would seem that no constant 
structure can be assigned to the Golgi element: it: 
may appear as straight or curved rodlets, bilaminar 
crescents, or as a reticulum, depending on cell type. 

Finally, it must be remembered that, invaluable 
as the phase-contrast method is in the study of 
living cells, interpretation of appearances will require 
experience and understanding, since spurious images 
are common (Fig. 1). 

I am indebted to Dr. Jonathan Gluckman for the 
loan of the Cooke phase-contrast microscope used in 
these studies. 


1 Oettlé, A. G., S. Afr. J. Sci., 97, 239 (1940). 
* Gatenby, J. B., and Beams, E. W., Quart. J. Mic. Sei., 78, 3: (1936). 
3 Baker, J. R., Quart. J. Mie, Set, 85, 1 (1944). 
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PERMEABILITY OF THE 
MEMBRANES OF THE HEN’S EGG 


By Pror. N. KLISSIUNIS 


Biochemical Section, School of Hygiene, Athens 


ERMEABILITY to electrolytes. Under normal 

conditions the membranes of plant cells are 
impermeable to electrolytes. But under abnormal con- 
ditions (transfer to solutions of pure electrolytes) the 
electrolytes can pass through (deplasmolysis). In 
this connexion, if one compares solutions of different 
electrolytes, one can observe that they follow the 
Hofmeister series. The series in which the hypotonic 
solution of electrolytes can cause hemolysis of the 
wed corpuscles ig the same as the Hofmeister series. ., 
We have examined these conditions, using hen’s egg’ 
membranes. According to the experiments of A. 
‘Orrul, the permeability of the vitelline membrane 
to water was influenced by hydrogen and hydroxyl 
ions and by, the presence of different electrolytes, and 
that complex ions can pass through as well. 

We have examined fresh hen’s eggs only a few 
hours old. In order to establish the permeability of 
the vitelline membrane to different neutral potassium 
salts, iso-osmotic solutions were prepared from 

otassium oxalate, phosphate, sulphate, chloride, 
‘bromide, iodide and thiocyanate at — 1:45? C. of an 
approximate strength of 0-4/mol. The yolk of the 
egg, contained within an unbroken membrane, was 
placed in a flask and washed thoroughly with distilled 
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water. 115 ml. were used to form the iso-osmotic 
‘solution for each experiment. | 

At the beginning of each experiment 15 ml. of the 
solution were extracted from the bottle for the 
‘examination of the content in anions of the salt. The 
‘bottle was kept throughout ‘in a refrigerator at 
+ 6° C. 5 ml. were taken from the bottle at forty- 
eight hours and after four days to determine if any 
fixation of anions had taken place through the yolk. 
By subtracting the values, which were found after 
forty-eight hours and four days, from the values 
of anion obtained at the beginning of the experiment, 
we could calculate the quantity fixed through the 
yolk. Also we found that albumin emerges from the 
yolk when this is in an electrolyte solution. 'This 
quantity of albumin was determined in the outer 
Solution. To each 5 ml. of samples that were taken 
out of the flask, 1 ml. of 20'per cent trichloracetic 
acid was added. 'The filtered albumin precipitate was 
washed until the filtrate showed no detectable traces 
of the anion under test. The albumin precipitate 
was then dried at 105? C. and weighed. The determ- 
ination of chloride, bromide, iodide and thiocyanate 
in the filtrate was carried out by precipitation 
methods. The sulphate was determined by the 
benzidine method, the oxalate through the oxida- 
tion method. For examination of permeability 
outwards the yolk was placed in 100 ml. of distilled 
water. The flask was also kept at a temperature of 
+6° C. The chemical examination of the outer liquid 
after one, two and twenty-four hours has proved that 
the albumin reaction with sulphosalicylic acid 
and the reaction for chloride with silver nitrate was 
positive and had become far mére positive twenty- 
four hours afterwards. For examination of the 
permeability of the cuticle we filled the shell with 
20 ml. of a cold saturated solution of potassium 
ferrocyanide and we placed this shell in a cold 
saturated ferri-ammonium sulphate solution. - 

The volume of the yolk was increased in the iodide, 
thiocyanate and oxalate solution. Sometimes a 
bubble developed full of the liquid in the upper pole 
of the yolk and the yellow substance was repelled. 
The outside solution became either yellow or remained 
clear. The vitelline membrane after remaining for 
eight days in the potassium iodide solution became 
harder and split with difficulty. ‘The internal sub- 
stance became much more viscous. The fixation of 
anions in the yolk followed the Hofmeister series. 
The iodides were more fixed than their place in the 
Hofmeister series would allow. ‘The oxalates were 
also more fixed; perhaps by daznage of the membrane 
caused by calcium precipitation (see accompanying 
table). The diffusion of potassium ferrocyanide 
through the cuticle placed in a ferri-emmonium 
‘sulphate solution led to the formation of Prussian 
blue spots corresponding to the outer exits of the 
air tubes of the cuticle. 


Anion Anion fixed Albumin 
gm. % mi gm. % ml. 
after 
48 hours 4 days 4 days 
Oxal 0°35 0:42 0 
80, '04 0°12 0:49 
PO, 0-11 1:34 
cl 0 0-06 0:19 
\ Bi 0-08 0-13 0-14 
H 0:25 0-22 0-33 
0:07 0311 0:09 


SCN 
Permeability to electrolytes in the presence of nar- 
cotics. In these experiments, which were made chiefly 
. with Potassium iodide, the same materials and 
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methods were used as in the above, the only difference 
being that the outer solution instead of being pure 
salt solution was saturated with a narcotic. 
compare the above results with the pure potassium 
iodide solution and .those with the same solution 
saturated with a narcotic, under the above-mentioned 
experimental conditions, we do not find significant 
differences in the fixation of iodine through the 
vitelline membrane. The differences found are within 
the range of the individual variations in the perme- 
ability of the vitelline membrane of different eggs. 
In the case of the albumin, in some of the above 
experiments but not in all, more of it was found in 
the outer solution than in an experiment with a pure 
water solution of the salt. 

Thanks are due to Prof. Joachimoglu for advice 
during these investigations, 


? Otru, A., Biol. Abstr., 14. 2, 211 (1940); 
(1041); 9, 1482 (1940) 


Chem. Zentralbl., 1, 534 


> EXCAVATIONS OF A ROMAN 
HOUSE 


R. FELIX OSWALD has now carried further 
the story of his years of excavation at 
Margidunum*. So little remained of the buildings 
of the first-century camp after the Roman demolitions 
.in Hadrian's reign (hat at first the excavator seemed 
faced with a hopeless task; but by the painstaking 
investigation of every foot of the area concerned, 
down to the level of the undisturbed subsoil, the 
greater part of the plan of a building identified as the 
Commandant’s House was revealed. Unfortunately, 
the eastern rooms of this house lie beneath the Fosse 
Way, which crosses the centre of the camp at this 
point, and possibly a hypocaust may lie buried here, 
as norie was\found elsewhere. 
The usual sequence of two buildings, one of timber 
and one of stone, was found, the first dating, from 
the time of the foundation of the camp by Ostorius 


Scapula in A.D. 48, and destroyed during the . 


Boudicean rebellion, and the second ‘erected, after 

` the lapse of a few years, during the reign of Vespasian 
or Titus, and remaining in use until the end of the 
occupation of the camp. The surviving post-holes 
were too few for the plan of the timber building to be 
recovered, but the plan of the later house-is of a type 
allied, to that of houses known-from other forts, and 
several of the plans of these are illustrated, drawn 
to the same scale for purposes of comparison. Stables 
may have existed to the north of the house,. and 
an interesting feature is a pit contemporary with the 
timber building, which in view of a parallel at Hof- 
heim, the excavator thinks may have been used for 
preserving oysters in salt water. 

The major part of the report is devoted to the 
description, discussion and illustration of the pottery 
found on the site. The Terra Sigillata showed no 
very unusual features; but among the coarse wares 
of the earliest phase (Claudius—Nero), a large store- 
jar with an impressed stamp of three stars aboye two 
rosettes on its lower half was an unusual discovery, 
and it is suggested that this may indicate a measure 
of quantity. The coarse ware, of the succeeding 
phases shows considerable development, and in- 
cludes frequent imitations of Terra Sigillata forms. 
Evidence was also found showing that some of the 


* The Commandant’s House at Margidunum. By Dr. Felix Oswald. 
Pp. 41 (17 plates). (University College, Nottingham, "1948.) T8. 6d. 
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pottery of Vespasianic date was made at the Castor 
potteries. Any discoveries which help to tie dowm 
the dating of the products-of these potteries are ofi 
particular intérest owing to ‘their increasingly wide- 
spread distribution. Altogether this report makes 
important additions to the mass of valuable com. 
parative material with which Dr. Oswald has already 
provided us. 


SOUTH-EASTERN UNION OF 
SCIENTIFIC SOCIETIES 


ANNUAL CONGRESS, 1948 


T the invitation of the Mayor and the Corporation 

of Great Yarmouth, and with the co-operation om 

the Great Yarmouth Naturalists’ Society, the South- 
Eastern Union of Scientific Societies held its fifty- 
third annual congress during June 14-19 at Great 
Yarmouth, under the presidency of Mrs. Jacquetta 
^ Hawkes. The Mayor, in his welcome to the Congress 
at the Town Hall, where accommodation was 
provided for meetings by the Corporation, said that 
those who were not versed in ‘old buildings’ could not 
appreciate the beauty of them, and that societie: 
such as he was addressing opened the eyes to the 
reasons why such old buildings as those on the South 
Quay at Yarmouth should be preserved. Capt. 
Dannréuther inducted the president, and con. 
gratulated her upon being the first lady to hold the 
office since the foundation of the Union more -tham 

fifty years ago. 

Mrs. Hawkes, in delivering her address upone 


- “Archeology and the Present", said that two worldl 


wars had disturbed the faith in the certainty o^ 
progress in a way resembling the questioning of th 
story of Genesis by the theory of evolution. She 
believed that archeology provides a sense of comfort 
by comparisons, such as life in a paleolithic cave witk 
life at Versailles or the compositions of Beethoven. 
The popularity of the subject is perhaps.due to the 
solace obtained from the study of the. solidity of the 
past compared with the flimsiness of the present anà 
the uncertainty of the future. An education based" 
on classical studies has been a great force in 
Britain, and it is of utmost importance to salve wham 
is valuable and to adapt it to the changing conditions. 
Archeology can play its part by saying classica» 
studies from exclusiveness and isolation. It can ad 
intimacy and humanity to the classics to make them» 
acceptable to a greater number. - 

Mrs. Hawkes said she believes that if the archxo- 
logical method, in the widest sense of the study om 
material things through all the periods, can become 
san accepted part of teaching, the distaste of people 
‘of all, classes for vulgar architecture and badly 
designed utensils would lead to an improvement of 
our environment and thus to the general betterment 
of all., Archeology could display a vast array oi 
cultures which would help us to decide how to search» 
for new values and to teach ‘us that mechanical 
gadgets are not essential to the fulfilment of valuable 
lives. 

The Archeological Section of the Union was 
addressed by its president, Lieut.-Colonel S. E. 
Glendenning, on “Local Materials and Craftsmanship 
in Norfolk Buildings", and a paper on “Romar 
Britain as seen in the Yarmouth Neighbourhood” 
was read by Mr. P. E. Rumbelow, who also conductedil 
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an excursion to the Roman Station at Burgh Castle. 

/ Mr. H. J. Howard delivered the presidential address 
bo the Botanical Section on “The Mycetozoa of Sand- 
dunes and Marshland”, and Mr. F, O. Whitaker's 
paper on “The Botany of the Cronier Forest Bed" 
was read. Joint excursions, with the Zoological 
Section, were conducted to Fritton Lake, Wheatfen 
Broad and: Norwich. 

The Geological Section elected Mr. C. D. Ovey as 
president, and his address was upon “Foraminifera 
in Stratigraphy with special reference to the Ecology 
of Living Forms". A paper was ‘read: on “The 
Geological and Archeological. Problems of the Red 
rag” by Mr. S. Hazzledine Warren, and Mr. J. E. 
Wainty gave a paper upon “The Geology of Norfolk". 
He also arranged and conducted successful excursions 
tto the Norwich and Cromer areas in illustration of 
lhis views upon the formation of the district. 

“The Zoological Section's presidential address was 
given by Major Maxwell Knight on “The Study of 
Wird Pellets ds a Subject of Interest and Instruction 
Ko Amateur Naturalists”. A‘ paper was read by Dr. 
‘Malcolm Smith on “Some Undetermined Points in 
the Life-Histories of the British Reptiles”. 

An evening conversazione was arranged by the 
Great Yarmouth, Lowestoft and Norwich Naturalists’ 
‘Societies. A very successful Young Naturalists’ even- 
kng was held at the Town Hall. .Coloured Nature 
Kilms, specially taken at the London Zoo by Mr. 
Wouglas Fisher, were exhibited. The commentary 
on the first two, dealing with snakes, lizards, newts, 
‘frogs and toads, was given by Dr. Malcolm Smith, 
and that on the third, concerning the behaviour of 
«whe tarsier, was given by Major Maxwell Knight. 


The remainder of the evening was devoted to a. 


aaturalists' brains trust, the arrangements for which 
«were in the capable hands of Major Maxwell Knight, 
who also acted as question master. His ‘brains’ were : 
7apt. T. Dannreuther, Mr. E. A. Ellis, Mr. David 
jeth-Smith and Dr. Malcolm Smith. Questions were 
selected from those sent in by schools in the area, a 
‘equest having been made that they should be de- 
«table rather than factual. Although admission was 
imited by the issue of tickets, more, than a hundred 
mdditional young people got into the hall, which, 
«esides giving encouragement to the organisers, 
'hould also give hope to those whose theme is the 
‘ejuvenation of the local natural history societies. 
Khe question master suggested to the delegates 
mresent that each of the seventy societies affiliated 
o the Union might, with advantage, arrange similar 
wenings. 
After the general assembly, the discussion’ on “The 
w'unctions and Organisation of Local Societies", in 
'ontinuation of that initiated by the British Associa- 
ion, was opened by Mr. G. Gosnell. 


The next congress of the Union will be held at: 


Janterbury during Easter 1949. 
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SMITHSONIAN INSTITUTION 


ANNUAL REPORT 


HE report of the Secretary of the Smithsonian. 
Institution, Washington, D.C., for the year ended 
‘une 30, 1947, which includes reports on the newly 
sstablished National Air Museum and on.the Canal 
“one Biological Area, recently placed ‘under the 
sdministration of the Institution, records the resump- 
Won and, in some directions, expansion of much of 
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the normal research and field-work suspended during 
the War. Accessions to the National Museum 
are back to pre-war levels, and the International 
Exchange Service has considerably reduced the 
accumulation. of material for foreign exchange built 
up during the war years, and the service will soon 
be again on & current basis. The two greatest needs 
of the Institution are additional staff and more 
building space. 

| Under the-Canal Zohe Biological Area Advisory 
Board, & wide range of studies and tests has 
been carried out under tropical conditions., Those 
in . progress include ah ‘extensive organisation. for 
testing the proofing of wood to termites, the 
tropical deterioration of plywoods, textiles, and 
packaging containers, and the effect of fungi on 
optical glass. Some four hundred publications 
have been issued on research -carried on here in 
entomology, forestry and medicine with special 
reference to the control of termites, fruit flies and 
mosquitoes. . 
j Appended to the secretary’s report is the Financial 
Report of the Executive Committee of the Board of 
Regents, as well as separate reports on the National 
Museum, the, National Gallery of Art, the National 
Collection of Fine Arts, the Freer Gallery of Art, the 
Bureau of American Ethnology, the international 
Exchange Service, the National Zoological Park, the 
Astrophysical Laboratory, the National Air Museum, 
the Canal, Zone Advisory Board, the library and 
publications. 

The report from the National. Museum refers 
to the resumption of investigations of fifteenth- 
century historie Indian village sites and some of the 
early Spanish settlements in the West Indies, to the 
continuation of the survey of the fishery resources 
of Guatemala, a botanical survey of St. Vincent, and 
to, field work on the lower cryptogams as part of a 
Biological survey of the Patuxent Research Refuge. 
Systematic researches urider the Bureau of American 
Ethnology recorded during the year include the 


River Basin Surveys, aimed at recovering such . ' 


archeological and paleontological information and 
materials as will be lost through the construction of 
dams and creation of large reservoirs in many of the 
river valleys of the United States.. Papers prepared 
for publication deal with the State names of Mexico, 
the province names of Canada, and the detailed 
ethnographical . description of the projecting rocks 
and islands off the coast of California, while a biblio- 
graphic project has been initiated having as objective 
the ` compilation of an annotated, fully indexed 
bibliography. covering the descriptive, geographical 
and other scientific literature on the Arctic from the 
earliest historical writings ‘to those of the present 
time. A roster, of Arctic specialists is also being 
compiled which "will afford a comprehensive record 
of | the experience and specialized knowledge of 
scientific men, explorers, writers, and Arctic residents 
who possess first-hand information of value concerning 
the; Arctic and sub-Arctic regions. A joint expedition 
with the National Geographic Society made an 
archeological survey of the Pacific coast of the State 
of Chiapas, Mexico, and the Viru Valley Expedition,’ 
attempted to survey thoroughly a single valley of the 
Peruvian coast as & living unit through some three 
thousand years, including archzological, geographical 
and módern community studies. 

The report on the National Zoological Park, in 
addition to listing accessions during the’ year, gives ` 
a complete list of animals in the Park at June 30, 
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1947. pm the Astrophysical Laboratory, ih Division 
of Astrophysieal Research has been concerned mainly 
"with appraising the solar-constant values received 
from its field stations and planning and developing im- 
provements in instruments and methods. Eighteen 
months of continuous measurement of sun and sky 
radiation have been completed at Camp Lee, Virginia, 
and the work is being extended to include measure- 
ments and exposures at a wet, sea-level and a dry, 
high-altitude station. The Division of Radiation and 
Organisms was concerned’ with the role of light, 
especially the wave-length effects on the fixation of 
carbon. by green plants, and with the mechanism of, 
dormancy in seeds sensitive to light and the study of 
the developmental physiology of grass seedlings. A 
critical review of the literature dealing with the germ- 
ination of lettuce seed is in preparation, and studies 
are in progress.on the identification of volatile sub- 
stances responsible for inhibiting the germination of 
several species of seeds. 
The report on publications lists the titles of twenty- 
' six papers in the Smithsonian Miscellaneous Collec- 
tion, twenty-two in the general appendix to the 
Smithsonian Annual Report, and three bulletins from 
the National Museum. 


FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is opon to the public) 


Monday, july I2—Saturday, July I7 


SOCIETY or CHEMICAL INDUSTRY (at the Assembly Rooms, George 
Street, Edinburgh).— Annual General Meeting. 


"Wednesday, July 14 


At 9.45 a.m. Str | John Anderson, F.R.S.: 
the Public Services”, 


Thursday, July 15 E? 


At 9.45 a.m.—Sir Robert Robinson, F.R.S. : 
Imitation of Molecules in the Biological Field" 


Lecture). 
Wednesday, July 4 , 

ASSOCIATION OF OPTICAL PRACTITIONERS (at the London Sc"ool 
of Hygiene and Tropical Medicine, Keppel Street, London, W.C.1), at 
2 p.m.—Dr. Matthew Luckiesh: “Factors Concerned in Vision, Light 
and Seeing".* E 

Wednesday, July 14—Friday, July 16 


PHYSIOAL SOOIETY, ACOUSTICS GROUP (joint meeting wiin the ROYAL 
INSTITUTE’ OF BRITISH AROHITECTS, at 66 Portland Place, Lon 1: 4 
W.1), at 10 a.m. and 2.30 p.m. each day—International Conference 
on “Noise and Sound Transmission”. 


Wednesday, July 14 

At 10 a.m. and 2.15 p.m.—"'Sound Transmission". 
Thursday, July 15 É 

At 10 a.m. — Papers of Architectural Interest. 
Friday, July 16 i ve 


At 10 a.m.—"Measurement of Noise and Vibration”; at 2. 30 p.m/— 
“Applied Acoustics”. 


“Science in relation to 


“The Device of 
(Lister Memorial 


^ 


Sdtürdiy. July 17 id 


` NUTRITION Society (in the Barnes Hall, Royal Society of Medicine, 
'1 Wimpole Street, London, W.1), at 10. 30 a.m.— Conference on “The 
Nutrition of Athletes”. i 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments. on or 
before the dates mentioned : 

LECTURER IN PHYSIOLOGY (Grade i or II)—The Secretary and Regis- 
trar, The University, Bristol (July 17). 

ABSISTANT LECTURER (Grade III) IN: THE DEPARTMENT OF PHYSICS 
—tThe Registrar, The University, Liverpool (July 17). 

UNIVERSITY LECTURER IN BOTANY, to lecture on Mycology or 
Mycological Plant Pathology—The Secretary, Faculty of Biology “A”, 
Department of Zoology, Downing Street, Cambridge (July 17). 

LECTURER IN PHARMACOLOGY—The Registrar, The University, 
Leeds 2 (July 17). 

CHEMIST or PHYSIOIST for testing of refractories, a PHYSICIST tor 
physical work connected with gasworks practice, a CHEMIST Or 

HYSICIST for abstracting, collating and -reporting from technical 
literature, and a CHEMIST loi research staff dealing with problems 
connected with gas manufacture—The General Manager ang Secretary, 
gu i 25 denen, Gas Department, The Council House, Birmingham 

y 19). j ` 
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LECTURER IN SURVEYING for Department of Civil Engineering— 
Ta HESS University College, Gower Street, London, W.C.1 

uly 

SENIOR LECTURER IN MATHEMATICS tn the Department of Aero- 
dynamics—The Registrar, The College of Aeronautics, Cranfield 
Bletchley, Bucks, marked ‘Senior Lecturer in Mathematics’ (July 24) 

LEOTURER IN BIOCHEMISTRY for the Department of Physiology— 
ge Secretary, Boval (Dick) Veterinary Collegé, Summerhall, Edin 

urg) 
^. SENIOR LECTURER or LEOTÜRER IN BOTANY for the University 0; 
Melbourne—The Secretary, Universities Bureau of the British Empire 
8 Park Street, London, W.1 (July 31). 

PROFESSOR OF BOTANY at Rhodes University College, Grahams 
town, South Africa—The Secretary, Universities Bureau of the British 
Empire, 8 Park Street, London, W.1 (July 31). 

ASSISTANT DIRECTOR OF RESEARCH with Practical experience o» 
computation to work in the Mathematical Laboratory, and a UNIV 
ERSITY DEMONSTRATOR whose primary interest is statistics—The 
secretary to the Appointments Committee, Trinity College, Cambridgi 

y3 

SENIOR LECTURER or LECTURER, IN ANATOMY (Histology)—Th» 
Registrar, The University, Sheffield (July 3 

KEEPER OF ANTIQUITIES—The Director, Misouin and Art Gallery 
New Walk, Leicester (August 30). 

CHAIR OF APPLIED MATHEMATIÓS—The Registrar, 
College, Southampton (September 20). 

AGRIOULTURAL EDUCATION ADVISER—The Secretary for Education 
County Buildings, Shrewsbury 

ASSISTANT LECTURER and. “DEMONSTRATOR IN THE PHYSIOLOGY 
DEPARTMENT—The Secretary, King's Coley? of Household and Socias 
Science, Campden Hill Road, London, W. 

CURATOR at the Municipal Moseum Ths Town Clerk, Town Hal 
Tunbridge Wells, Keni 

LABORATORY Seeley at the College, Swindon—The Boroug} 
Education Officer, Education Office, Civic Offices, Swindon, Wilts. 

LECTURER IN BIoLOGY—The Clerk to the Governors, South-Eas 
Peis x ea College and School of Art, Longbridge Road, Dager 
ham, Essex. 

LEOTURER IN BIOLOGY in the senior Technical College—The Prin 
cipal, Technical College, Luton, Bed 

LEOTURER IN CHEMISTRY for Science Department, Municips 
Technical College—The Director of Education, Education Office 
St. Helens, Lancs. 

LEOTURER IN MATHEMATICS (male)—The Principal, Acton Tech 
nical College, High Street, Acton, London, W.3. 

METALLURGIST to-take part in "Investigations on casting of ingom 
and on ingot mould design and performance—The Personnel Officer 
ae Iron and Steel Research. Association, Ji Park Lane, Londor 


W EUrsos GUROTEAE FORECASTERS for the East African and Wes 
African Meteorological Services—The Director of Recruitment (Colonis 
Service), 15 Victoria Street, London, S.W.1. 

PHYSIOISE or CHEMIST to undertake research on adhesional an 
related properties of rubber, and a PHYSIOAL CHEMIST to undertak 
research on latex—-The Research Association of British Rubber Man» 
facturers, 105 Lansdowne Road, Croydon, Surrey. 

RESEARCH FELLOWSHIPS (2) IN EDUOATION, - Within the Institum 
of Education—The Secretary, The University, Edmund Stree 
Birmingham 3. 

SENIOR ASSISTANT IN THE ENGINEERING DEPARTMENT, Count 
Technical College, Wednesbury—The Director of Education (Dep. 
F.E.), County Education Offices, Stafford. 

SENIOR LECTURER in component and detail STRESSING OF AN 
ORAFT STRUCTURES in the Department of Aircraft Design—TI 
Registrar, The College of Aeronautics, Cranfleld, Bletchley, Buck 
marked ‘Senior Lecturer in Aircraft Stressing’ 

TECHNICIAN FOR THE DEPARTMENT OF PHYSIOLOGY AND PHARM, 
COLOGY—The Bee. St. Mary's Hospital Medical School, Paddin 
ton, London, W. 

TIMBER MARKETING OFFIOER by Government of Nigeria, Commer 
and Industries Department—Crown Agents mE the olonies, 4 Mil 
bank, London, 8.W.1, quoting M/N/17860/3E 

LEOTURER IN CHEMISTRY and a LEOTURER IN PHYSIOS—The Pri 
cipal, County Technical College, St. James’s Road, Kingston-upo» 
Thames,- ‘Surrey. 

LEOTURER. IN "CIVIL ENGINEERING—The Director, Robert Gordon. 
Technical College, Aberdeen. 

LECTURER IN MATHEMATICS and a LECTURER IN CHEMISTRY f» 
Municipal’ Technical College—The Director of Education, Educatic 
Offices, Library’ Street, Blackburn. 

LECTURER IN MECHANICAL ENGINEERING— The Principal, Hand 
Worth ar asa College, Golds Hill Road, Handsworth, Birmingha 


Universit: 


LEOTURER IN MECHANICAL ENGINEERING—The Principal, Technic 
: College, Queen Street South, Huddersfield. 

LECTURER IN PHYSIOS—The Principal, Birmingham Central Tec! 
Suffolk Street, Birmingham 1. 

LEOTURER IN PHYSIOS—The Clerk to the Governors, Chelsea Pol; 
technic, London, 8.W.8 ` 

SENIOR ASSISTANT TEoTUERE IN THE DEPARTMENT OF MECHANIC; 
ENGINEERING—The Principal, Borougn Pulytechnic, Borough Roa 
London, S.E.1. 


REPORTS and other PUBLICATION: 


x (not included in the monthly Books Supplement) 


Other Countries 


Government of Palestine: Board of Scientific and Industr. 
Research. Problems of Heat Mosen d in Falentine: Report to : 
Colonial Medical Research Committee by Dr. W. 8. S. Ladell. 

100 mils; Survey of Literature on the Influence of Ions on P. an, 
and Soils. Pompili by Dr. A. Mibashen. Pp. 40. 260 mils ; 4m 
(Jerusalem: Board id clentine and Industriai Research, 1948.) [1 


NATURE 


No.4107 ^ SATURDAY, JULY 17, 1948 


CONTENTS "N 


Abbreviations  . . . oe 
The Art of Writing. By Sir lohn Myres, O.B. E., F. B. A. . 
War-time Radio Research at Harvard University. By Dr. lohn Lamb 83 


The Pigmentary Effector System. By Dr. H. Waring 84 
Numerical Methods. By John Womersley . ‘ s . 85 
Wild Animals and the Land. By Seton Gordon, C. B. E. : 85 
Up-to-date Treatment of Venereal Diseases, By Dr. T. E. Osmond . 86 
Specific Crystalline Protein and Nucleoprotein from a Plant Virus 

having Insect Vectors. By Dr. Roy Psi Kam: Dr. i E. F inae 
^ and Dr. Kenneth M. Smith, F.R.S. È 88 
Chemlcal Research Laboratory, Teddington . r 30 
Immunity to Virus Diseases . . . . . ‘ vC 
Obituarles : f 

Sir D'Arcy Thompson, C. B., F.R.S. By Dr. W. T. Calman, C.B., 
F.R.S. ; Sir John Myres, O.B.E, F.B.A. . 

Prof. B. E. Livingston. Prof. D. Thoday, F.R.S. . " «94 
News and Views . x r 5 . 95 
Letters to the Editors : 

Role of the Hydroxy! Group In the Gelation of Aluminium Soaps 

in Hydrocarbons.—T. S. McRoberts and Dr. J. H. Schulman ‘101 

Processing Thick Emulsions for Nuclear Research.-—MiIss C. C. i 

Dilworth, Dr. G.P. S. Occhialini and R. M. Payne . 102 

Steric Hindrance in Vinyl-Mesitylene.—F. R. Buck, G. T. Kennedy, 

F. Morton and Miss E. M, Tanner 103 

Electric Dipole Moments.of Some Styrenes. —K. B. Éverard and 

Dr. L. E. Sutton 103 

Titration Curves of Hydrogen Micas.—Dr. R. P. Mitra and K. S. 

Rajagopalan e . 104 
A Modified lonophoresls. Apparatus. —Dr. David A. Hall | ` 105 
Absorption of Ultrasonic Waves in Acetic Acid. —J. M. M. 
Pinkerton . 
Crystal Structure ‘of B-Starch from X- Ray Fibre Dlagrams.— 
Prof. R. E. Rundle 107 

Shape of Pulses of Radio-frequency Radiation "from the'Sun.— 

Dr. S. E. Wiliams `. 108 

Spectrum of lodine Oxide do) In Flames E. H. Coleman, p 

r. A, G. Gaydon and Dr, W. M, Valdy: 108 

Hydride and Deuteride Bands of Aluminium, Copper, "Silver 

and Gold.—Bengt E.-Nilsson k 109 + 
Relation Between the Brunauer- Emmett- Teller and Harkins—' 
Jura Isotherms.—T. D. Smith and R. Bell 109 


A Suggested Explanation of Sangster's Rotations and Schmidt’ ; 


“Wandering Vortices" in Geomagnetism.—A. T. Price 110 
A New Ketone Synthesls.—R. E, Bowman . Hl 
Extinction of Petrol Fires by Methyl lodide. —A. Nicholson Hl 
influence of Some Anti-Shrink Treatments on the Friction 

between Wool Flbres.—Joel Lindberg and Dr. Nils Gralén . I2 
Pharmacology of Some bis-Trimethyl Ammonium Compounds.— 

Dr. Gertrude E. Glock, G. A. Mogey and Dr. J. W. Trevan . 113 
Incidence of Malaria in Tropical Africa.—G. A. Walton H4 
Inhibition of Aerobic Sporing Bacilli by Hamatin.—Dr. W. E. 

van Heyningen . i14 
Effects of Aeration on Bracken and Heather Grown in Nutrient 

Solution.—L. W. Poe U5 
Etiology of Grass Disease Prof. A Robertson, D. E Donald, 

J. S. S. Inglis and H. Paver . ité 

" Apus and a Rare Cladoceran in Britain.—Prof. H. unr’ Fox, ité 
Re-discovery of Apus cancriformis. —Prof. Frank Balfour-Browne 116 
Engineering Research at Cambridge E M i» ev » H: 
Rabelais on Syphilis. By Dr. James Marshall . H 4 : . M8 
Stress Analysis and the Designer. By Dr. E. K. Frankl . . . H9 
International Institute of Welding . $ à 119 
Toxicity of D.D.T. . . . : . . ‘ 120; 
Institute of Physics: Annual Report i . . . . 120 


121 ; 
2l 
REM 
' Editorial and Publishing Offices ` 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W. C. 2. 
Telephone Number: Whitehall 8831 
Telegrams: Phusis Lesquare London 
Advertisements shauld be addressed to 
T. G. Scott & Son, Ltd., Talbot House, 9 Arundel Street, London, w. Ca 
" Telephone: Temple Bar 1942. 
The annual subscription rateis £4 100, payable in advance, Inland or Abroad 
All rights reserved. -Registered as a Newspaper at the General Post, Office 


Council for the Preservation of Rural England s E 3 4 
Crops of the Caribbean.” È . 1 . 





ABBREVIATIONS 


N one of those fanciful stories for children included 
in the “Just So Stories", Rudyard Kipling takes 
us in imagination back to Neolithic times and 


' describes how an alphabet might have been devised. 


. A stranger came upon a man and his small daughter, 
' and the little girl thought she could send & message 
back to her mother by the stranger. Her message 
consisted. of ‘pictures’ scratched on birch bark, but 
_unhappily the pictures were completely misunder- 
' stood, with sad consequences for the stranger. As 
a result of this misadventure, the little girl. started 
!to.draw' signs to represent sounds, and in a short 
time with the help of her father produced àn alphabet 
—it may seem curious that this alphabet should con- 
sist of the very letters used in modern English, but 
‘any other would clearly be pointless in a child's ` 
‘story written in English. Kipling must have realized 
‘when he wrote these two fascinating little stories, 
‘one showing the inadequacy of the picture language, 
and the other purporting to describe the origins of 
writing, the natural attraction of signs and symbols 
for children. The simplicity of the symbol in con- 
trast with the complexity of a pictorial representation 
for conveying a message has always attracted 
children, and in these stories he gives the child 
struggling with the alphabet something tangible on 
which to base the written characters it is trying to 
recognize and reproduce. 
' The primary difficulties. of spelling and writing 
simple words are normally overcome at an early age, 
and then comes a phase when they are used in play. 
‘Secret messages’ become a feature of games, which 
very soon develop into the construction of simple 
codes, with all the delights of conveying information 
from one to another without their elders understand- 
ing. The obvious development in thé world of adults. 
is the preparation and use of more elaborate codes 
for various purposes. Mention must also be made here 
of the anagrams adopted by the ‘alchemists and other 
natural philosophers for concealing their results from 
all but the initiated. With the growth of knowledge 
the use of anagrams died out; but what are we to 
make of the tendency in much modern scientific 
and other writing to sprinkle the page with symbols 
and abbreviations ? Has the pendulum swung back 
again Powe 
, Going back to the child’s delight in the use of 
‘secret: ‘messages’ , it is worth while recalling the 
; pleasvre with which many have learned the recognized 
, “symbols of the chemical elements, and delighted in 


2 "their use with algebraic symbols to formulate chem- 


jeal equations describing chemical reactions—alas, at 
first, many reactions which could never take place 
in man’s chemical laboratories. But with this use of 
symbols came the warning of the careful teacher, 
that the symbols had & quantitative meaning, .and 
while they might pass' as abbreviations in private 
notes, they must not be used in writing up descriptive 
eccounts of chemical work. With the progress of 
chemistry, and particularly ‘of organic chemistry, it 
became extremely useful to denote certain definite 
groups of elements which pass from compound to 
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compound apparently as units with special symbols ; 
thus in addition to the symbols of the elements, we 
have ‘Me’ to represent, the methyl group or radical, 
‘Ph’ the phenyl group, and so on. Nevertheless, it 
was unusual to find such abbreviations in the text 
of chemical, books and papers. Even more com- - 
plicated substances are now being identified, part- 
icularly in the field of biochemistry, and with each 
new compourid the urge to find and use abbreviations 
seems to grow. Adenosine triphosphate soon became 
‘ATP’; then there was ‘ADP’ , (adenosine diphos- 
phate); many others will come to mind. No one 
can blame workers in thë rush of discovery jotting 
down abbreviations in their own notes, or even using 
them in writing down a reaction in symbols. But 
should they be used in the text of a paper? The 
symbols of the elements are internationally recog- 
nized, but many of these new groups of letters 
represent merely the initial letters of the English 
names of parts of a compound. Can it be accepted 
„that such names will receive international approval, 
even if the constitution indicated be not disputed ?, 

- This use of symbols as abbreviations’ is, however, 
going further than the naming of compounds. 
Authors sometimes adopt their own abbreviation for 
a substance and seem to think that because they 
have defined ‘it once at the beginning of a paper, 
they ` can then use it freely—and sometimes they 
do so without even the formality of a preliminary 
definition; we have seen in a communication sub- 
mitted as.a "Letter to the Editors" the symbol ‘F’, 
which on careful study was found to signify ‘form- 
aldehyde’. ‘Another tendency is to use symbols as 
nouns, with the result that we find such phrases as 
‘an Ry of higher value’; the use of pH as a noun 
is perhaps sanctioned by long usage. It is apparently 
overlooked that very often & pronoun could ade- 
quately be used in place of the abbreviation. Atten- 
tion to such matters might go some jway towards 
meeting recent criticisms that scientific workers are 
unable to write intelligible English. 

It must not be thought that chemists are "the only 
offenders. Physicists have for many years used 
EMF., A.C., D.C., and more recéntly we have had 
‘h.f.’ for ‘high frequency’ and ‘r.f? for ‘radio fre- 
quency’; and there are symbols common to all the 
physical sciences such as 'N.r.P. and the various 
abbreviations, most of them well known and widely 
accepted, for weights and measures. But there 
does not seem to be the same urge to devisé new 
abbreviations in this field. 

' The practice of using initial letters instead of the E 
full names has come into increasing use in daily life 
during recent years. It is difficult to suggest where ` 
it started, though perhaps the Services must take a' 
share in the blame; its placarding of camps with 

'notice-boards having perhaps up to half a dozen 
letters indicating the whereabouts of offieials whose. 
functions were thereby indicated must have initiated 
. many a recruit into the habit. Indeed, it bécame a 
point of honour to be able to talk to one’s fellows® 
in these ‘letter’ terms—whether this was-a return 
to the secret-message game or due to the need for 
brevity need not be discussed. The names tf in- 
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stitutions and bodies in civilian life have been similarly 
treated. We need only 'mention the Association o 
Special Libraries and Information. Bureaux, widely 
known as ‘ASLIB’, or the Universities Federatior 
for Animal Welfare, which is reduced to ‘UFAW’ 
The ugly appearance of a succession of capital letter: 
in a line of printed text is apparent, and possibly 
for this reason the tendency has been to use ar 
initial capital letter only ;. the abbreviation ther 
becomes a word, but not an elegant one in appearance 
or sound. The Department of Scientific and Industria. 
Research and the National Physical Laboratory ar 
perhaps fortunate in that the initial letters do not 
form pronounceéable words. The examples quoted are, 
ofcourse, British, but equally curious names have beer 
invented in other countries. 

In the international field the same tendency has 
been apparent. The United Nations Organisation 
quickly became ‘UNO’ and then ‘Uno’; the United 
Nations Relief and Rehabilitation Administration be- 
came ‘UNRRA’ and ‘Unrra’. The United Nations 
Educational, Scientific and Cultural Organisation has 
become ‘Unesco’. Now we have the World Health 
Organisation, which is heading its publications 
‘WHO’. The Students International Clinical Congress 
now in session in London, Oxford and Birmingham 
opens a descriptive programme with an article entitled 
“A welcome to sroc delegates”! ' 

The examples, from many fields of activity, could 
easily be multiplied. .What is the remedy? Or, 
perhaps, what can be done to check the appearance 
in various languages of artificial words, which usually 
happen to be ugly in appearance and uncouth in 
sound ? Words which have already passed into 
general use will no doubt stand or fall by virtue of 
their suitability to express a particular function or 
object. In devising titles of new institutions or bodies, 
however, consideration should be given to the 
‘possibility that initial letters may be used in abbrevia- 
tion, and suitable steps taken. It should not be beyond 
the wit of man to provide titles which are con- 
veniently short or capable of reasonable abbreviation. 
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THE ART OF WRITING: 


The Alphabet 

A Key to the History of Mankind. By Dr; David 
Diringer. ‘Pp. 607. (London: Hutchinson's Stientific 
and Technical Publications, n.d.) 508. net. - 


.*HIS exhaustive work incorporatés thé substance 
' of the author’s "L'alfabeto “nella storia della 
civiltà" (Florence, 1937) and, 4heludes. all non- 
alphabetic systems of writing, as well as^the great 
family of true alphabets derived, so the author 
believes, from a single source in. Phoenicia or North 
Syria. The two systems are curiously separate in 
their history, and it is no accident that the true 
alphabet originated in one of the very few regions 
: where, by a series of historical accidents, the Curiei- 
form, Hieroglyphic, and probably also the Minoan 
systems overlaid eath other, and set people thinking 
about a revolutionary change. 
Each group of scripts is introduced by a short 


,&ecount of their region and -people of origin, and 


t 
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supplied with a select bibliography. Theories of 
wigin or derivation are summarized, and usually Dr. 
Diringer has his own reasoned conclusions. On the 
wiority of Egyptian or Sumerian pictorial writing, 
1e reserves judgment.. He shows (p. 61) how narrowly 
€gypt missed a truly alphabetic script, and by what 
steps, having done so, they supplemented their 
mperfectly syllabic script. 

The account of the Cretan or ‘Minoan’ scripts is 
lisappointing, for it has escaped recent revision, and 


loes not mention  Pugliese-Carretelli's admirable ‘ 


dition of the ‘Linear A’ tablets from Hagia Triada, 
x the discovery of ‘Linear B’ archives near Pylos on 
he Greek mainland. The tables of signs are imper- 
ect and confused with commodity-signs, masons'- 
narks, ligatures, and other symbols. Dr. Diringer 
lescribes the unique Phaestos Disk as a ‘stamp or 
vig die’, whereas it is itself printed with movable 
ype. He confuses ‘Pictographic Class A’ with 
Linear Class A’ (Fig. 7a), and exaggerates the 
«umber of tablets found at Knossos (p. 76). He regards 
he Cretan system as essentially indigenous, though 
nfluenced by Egyptian hieroglyphic. Of the source 
of clay-tablet writing, with punctuation, in Crete, he 
ays nothing. He is probably right in regarding the 
'anguage as not Indo-European, but akin to languages 
of later Asia Minor, like many words in Greek; and 
„e notes, without emphasis, the resemblances of 
Jretan to Phoenician signs. On Hrozny’s Indo- 
Zuropean theories he reserves judgment. In the 
account of Cretan ethnology (p. 74) ‘Hawkes’ should 
20 ‘Hawes’, as in the bibliography. 

It is still too early to write confidently about the 
cript of the Indus Valley civilization. Dr. Diringer 
nelines to the lower dates proposed by Frankfort 
and Piggott (middle third millennium); and rejects 
‘le Hevesy’s comparison with the inscriptions of 
faster Island (p. 198). 

For Hittite seript—a thorny subject—Dr. Diringer 
clines to a deliberate imitation of Egyptian writing, 
"ut with Anatolian or Syrian pictographs, about the 
iddle of the second millennium. He mentions, with- 
“ut favour (p. 96), resemblances with Cretan signs, 


aoting the discordant dates. 


The immense duration and complexity of Chinese ` 


writing are clearly set out, down to modern attempts 
o simplify. or supersede it, and there is & concise 
urvey of the scripts of Central America and Mexico, 
af Southern China, of West Africa, and Easter 
sland. Fully syllabic writings, at Byblus, in Bronze 
Age and Classical Cyprus, in.Japan, and among 
ribes of West Africa and North America, are treated 
"ummarily, and lead to the Persian and , Meroitic 
cripts which are described as quasi-alphabetié only, 
«nd are therefore discussed separately here. 

The alphabetic systems, very numerous and wide- 
pread, offer fewer problems, except the central 


uestion, ‘where/did alphabetic writing originate ?”- 


ter reviewing older theories, Dr. Diringer adopts 


)unand's derivation from the ‘pseudo-hieroglyphic’ .. 


ript of Byblus (pp. 158, 205), which is traced back 
‘o the twelfth or thirteenth Egyptian dynasty (c. 2000— 
500 B.c.). If this is maintained, the current ‘Sinaitic’ 
Kerivation falls into place as one of several attempts 
o adapt Egyptian writing to local needs; and 
wrobably the Minoan script is another, modified, 


‘owever, profoundly by the adoption of clay-tablet 


echnique. 

It is impossible here to examine in detail the 
elations between the derivative alphabets. The main 
kesis that they all go back to the Syrian archetype 


NATURE 


83 


seems to be well founded, in contrast with the 
multiple origins of hieroglyphic.and syllabic writing. 
Thoiigh not without weak points, this book will be 
the main work of reference in this field for some time 
to come. J.L. MyrES 
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WAR-TIME RADIO RESEARCH AT 
HARVARD UNIVERSITY 


Very High-Frequency Techniques 2 
Compiled by the Staff of the Radio Research 
Laboratory, Harvard University. Vol. 1. Pp. xvii4- 
554. Vol. 2. Pp. viii+~-555-1067. (New York and 
London : McGraw-Hill Book Co., Inc., 1947.) 2 vols., 
84s. 


À 

N compiling the text of these two volumes, the 

staff of the Radio Research Laboratory of Harvard 
University has followed the practice established in . 
some recent books by which the different sections 
are written by separate authors, each being a 
specialist in his own domain. In this case the 
individual contributions have been welded together , 
into a fairly comprehensive treatment of the whole 
field under the editorship of Dr. H. J. Reich and a 
group of assistant editors. As mentioned by Dr. 
Reich in his preface, the book should not be regarded 
as a text-book but rather as a reference work or 
hand-book which will serve as a valuable source of 
information to research physicists and; engineers 
working in this field, and to future authors of text- 
books. 

‘The Radio Research Laboratory at Harvard was 
primarily responsible for developing counter-measures 
to enemy radar: thus, throughout the work, par- 
ticular emphasis has been given to conditions 
permitting broad-band or. tunable operation of the 
techniques described, in contrast to the fixed- 
frequency operation of radar. In this way a new and 
interesting point of view is brought to bear upon the 
problems involved in the generation, transmission 
and reception of very high-frequency electromagnetic 
waves. ' 

Volume 1 contains twenty-two chapters, of which 
the-first eight are chiefly given to & discussion of the 
various types of antenne in use at frequencies greater 
than 100 Mo./sec., with the overriding requirement 
of broad-band. frequency characteristics. ‘The prin- 
ciples of direction finding are then introduced, 
followed by a description of antennz and indicators 
suitable for radio direction finding and of the devices 
employed'in the rather specialized form. of the latter 
known as ‘homing’. These twelve chapters may be 


regarded as a part of the book sensibly complete 


ih itself, and the remaining sections of Vol. 1 are 
concerned,in turn with the various types of very 
high-frequency oscillators for use in transmitters 
giving relatively medium- and high-power outputs. 
Attention is also given to the requirements for 
amplitude and frequency modulation, and in the 
last three chapters the principles and characteristics 
of.the magnetron are enumerated and discussed. 
The externally tuned magnetron oscillator is 
treated at the beginning of Volume 2;' afterwards, 
tÉe' methods of ultra-high-frequency power measure- 
ment are reviewed and the general principles of 
receiver performance dealt with. At this stage, 
transmision line filters are introduced, leading 
i 
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to a consideration of tuning systems for microwave 
receivers ‘and an adequate discussion of detectors, 
mixers, local oscillators, and intermediate frequency 
amplifiers. In conclusion, some examples of receiver 
circuits. and associated measuring equipment are 
given, together with a supplementary bibliography 
of recent articles relating to the matters discussed. 

The difficulties confronting the editors of a book 
of this nature, which covers a wide field in great 
detail, are admittedly formidable, and much thought 
has obviously, been given to the arrangement and 
integration of the various sections. Nevertheless, 
there is some repetition of material in the separate 
contributions which,could have been avoided had 
the basic work been beete in certain chapters of 
a general introductory character. The second chapter, 
dealing with 'ultra-high-frequency measurements, 
might well have served as an introduction to the 
section devoted to antenne arrangements, while 
discussion of the latter prior to a consideration of 
1 the methods of generating and detecting very high- 
, frequency waves appears to be somewhat out of place. 

: Some of the subject-matter has already appeared, 

, scattered throughout the technical literature of the 
‘past few years, and the authors are to be compli- 
,mented for having produced in an integrated form 
^the information and experience which they and their 
colleagues have gained during the war-time years of 
intense activity in the microwave field. ' Also, some 
of the material is new, and as such constitutes a 
valuable addition to the knowledge of these recently 
acquired techniques. 
. Having been compiled by a group of specialists, 
the book is essentially practical in content, and the 
experimenter wil undoubtedly find therein many 
useful guides towards the design .and successful 
operation of his apparátus; this, in a more academic 
treatise, might have been overlooked. 

Although the reader may sometimes be critical of 
the: way in which the material is presented, he will 
not dispute that the numerous techniques are, dis- 
cussed in a complete and concise manner. The 
authors are clearly masters of the methods which 
they describe, and many readers will be grateful to 
them for having produced this detailed account of 

. their technical experiences. Jonn LAMB 


-THE PIGMENTARY EFFECTOR 
f SYSTEM 


‘Animal Colour Changes and their Neurohumours 
A. Survey of Investigations, 1910—1943., By George 
Howard Parker. Pp. x + 377. (Cambridge : At the, 
University Press, 1948.) 30s. net. 


HIS is a very valuable compilation of literature 

on chromatic function which, together with 
previous reviews by Fuchs (1910) and Hogben (1924), 
makes readily accessible all references on the subject 
from antiquity to recent times. The introductory 
chapter deals with distribution and types of chromato- 
phores, with their activities and methods of measuring 
them. This is followed by a systematic survey of . 
chromatic response in cephalopods, Crustacea and 
cold-blooded vertebrates; seasonal coat changes 
in birds: and m als are not discussed. The final 
chapters consider development, genetics and ‘special 
activities’ of vertebrate chromatophores. The biblio- 
.graphy of more than 1,200 titles is conveniently 
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arranged under three heads, namely, surveys, 


‘publications (chiefly historical) before 1910, and s 


complete list from 1910 to 1943 inclusive. As we 
have learned to expect from Prof. Parker, the script 
is lucidly and persuasively written. 

This review is particularly valuable at present 
because, despite Prof. Parker’s modest disclaimer, iw 
is evident that he has had access to much materia” 
that has escaped ‘the notice of most British workers 
during the war years. But this work is, of course, 
much more than & compilation, and woven into the 
review is the author's: well-known , neurohumorae 
interpretation of pigmentary activity. The critical 
part“of the work is clearly, and for the most part 
impartially, stated, but it calls for criticism on several! 
counts. : 

The introduction makes it clear that Parker is now 
less intransigent with regard to the value of the 
Hogben melanophore index for obtaining .date 
essential for critical judgment on certain disputedl 
issues; but his criticism of Neill’s work on the 
ground that he confused ‘morphological’ and ‘physio- 
logical’ changes makes it equally clear that the value 
of the melanophore index for discriminating betweem 
these. two types of change has escaped him. Neill 
used the ‘melanophore index and consequently his 
plottings represent physiological change only. 

From a statement on p. 104, in which Prof. Parker 
says the W-hormone “appears to be the effective agent 
in the blanching of many elasmobranchs", it woulol 
appear that he has weighed the evidence for the two. 
hormone (‘B’ and ‘W’) hypothesis and is now more 
sympathetic towards it, but on p. 206 we find that 
because “the blood of a normally pale frog whem 
injected into a dark one will not cause the dark one 
to blanch”, he concludes that “the blood of a normally 
blanched frog contains no agent concerned with the 
concentration of its melanophore pigment". This 
shows (as is admitted by implication on p: 97) failure 
to grasp the full implications of the two-hormone 
hypothesis. According to this hypothesis, on a black 
background ‘B’ is being secreted maximally, and o: 
a white background both ‘B’ and ‘W’ are secretec 
maximally; but (as shown by melanophore inde» 
Hence, a1 
intact pale animal will never have an effective exces» 
of ‘W’ and so it could not be demonstrated in the way 
proposed by Parker. 

Prof. Parker has re-stated his experiments on nervta 
cutting. The novel feature of his interpretation 9, 


'these is his belief that when nerves are cut in & pale 


teleost the dark bands evoked are due to persisten 
prepotent" stimulation of ‘expanding’ fibres. Much 
ingeniously devised evidence is marshalled in favou 
of this view and it may well prove correct; but » 
quantitative study after similar procedures on hypo- 
‘physectomized fish would dispose (or otherwise) of + 
simpler interpretation, namely, that when release 
from nervous stimulation the melanophores expan 
under the influence of pituitary hormones in circu 
lation. 

‘Parker’s writings on neurohumoralism fall into tw» 
distinct categories : (a) experiments on teleost specie 
in which there is undoubtedly ‘direct’ nervous con. 
trol of melanophores—it is claimed that nerve ending, 
in:elose proximity to the melanophores influenc: 
their effectors by liberation of neurohumors; (b 
arguments to show that there is no valid distinctio» 
between humoral and nervous -co-ordination. 1 
melanophores are influenced by the liberation o 
drug-like substances (neurohumors) from nerve end 
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ings in close proximity to them, the fact is of con- 
siderable physiological importance and Parker's work 
in this connexion is of great interest. But co-ordin- 
ation by & blood-circulated hormone has different 
physiological attributes from nervous co-ordination ; 
and it is therefore a purely verbal compromise 
between issues which are not factually consistent to 
claim that in the light of the neurohumoral hypothesis 
the distinction of a nervous and humoral excitation 
really vanishes “because both rely for their effective- 
ness on liberated substances which from & near or 
far source reach and excite a given colour cell”. 

The book is attractively produced on paper’ of 
unusually high quality. It is certain to remain the 
standard work on the subject for several years. 

H. WARING 


NUMERICAL METHODS 


The Differential Analyser 

By J. Crank. Pp. viii4-137--4 plates. (London, 
New York and Toronto: Longmans, Green and Co., 
Ltd., 1947.) 10s. 6d. net. , 


Computing Mechanisms and Linkages 

By Antonin Svoboda, Edited by Hubert M. James. 
(Massachusetts Institute of Technology : Radiation 
Laboratory Series, No. 27.) Pp. xii4-369. (New 
York and London: McGraw-Hill Book Co., Inc., 
1948.) 27s. . 


HE growing importance of numerical methods 

in scientific research is reflected in the beginnings 
of a separate literature. These two books are con- 
cerned not with methods, but with. tools, and are 
weleome additions to the small number of books 
dealing with this,field. They are both concerned with 
what have been called analogue machines, and not 
with the digital type.of caleulator which is now 
exciting & good deal of attention. Although they are 
both eoncerned with analogue devices, the scope of 
the two books is very different. Mr. Crank describes 
the differential analyser, which is used for the solution 
of differential equations, and is purposely designed 
to cover a wide variety of problems, and Prof. Svoboda 
is concerned with the design of simple mechanisms 
to represent specific functions. 

Mr. Crank'$ little book is adequate without being 
heavy, and not unreasonably expensive. The author 
worked on the differential analyser at the University 
of Manchester, and later took charge of the very, 
similar machine at Cambridge. He speaks-with the 
authority of working experience of this equipment; 
and the description both of the machine and methods 
of its use is simple and clear. 
research worker who wishes to understand and use 
the differential analyser have been fully met, so far 
as they can be without practical demonstration on 


the machine itself; and the author goes a long way ' 


to help the isolated worker, without access to an 
existing machine or to experienced guidance, who 
wishes to design a machine of moderate accuracy 
and cost for himself. The amount of useful knowledge 
packed into this small book is quite remarkable. 
Two minor points of criticism, which are rather 
matters of personal preference, might be noted for a 
future edition. The long list of references at the end 
of Chapter 6 on ‘applications’ would be more conven- 
ient if arranged in alphabetical order of the authors ; 
and in his description of the new differential analyser 
at the Massachusetts Institute of Technology, the 
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&uthor would have done well to include & reference 
to Prof. S. H. Caldwell's D.Sc. thesis; in this thesis 
‘there are also some interesting remarks on method 
‘which should not be forgotten. 

Prof. Svoboda’s book is No. 27 of the Massachusetts 
‘Institute of Technology’s Radiation Laboratory 
Series, and is, in fact, an essay in the neglected sub- 
ject of kinematics devoted to a severely practical 
‘need, Prof. Svoboda is concerned with bar linkage 
mechanisms and their use for the approximate gen- 


'leration of functions required in connexion with fire . 


control, in particular gun predictors. He shows that 
‘with two basic mechanisms, the harmonic transformer 
and the three-bar linkage, it is possible to perform 
‘the fundamental operations of arithmetic, addition, 
subtraction, multiplication and division, and to 
generate ballistic functions. The interesting point 
that arises in this book is that although the field of 
functions which can be generated exactly by & com- 
bination of these two mechanisms is limited, if one 
is satisfied with an approximate description and 
works to definite tolerances, a wide variety of functions 
can be generated within these limits ‘of accuracy. 


Prof. Svoboda describes a definite design method. ' 


He shows how a crude approximation may be refined 
in successive stages until the desired degree of 
accuracy is reached. 

: The theory of these mnbebaniaee 1 is fully developed 
in the book, and excellent charts and tables are given 
for those who wish to use its methods. The book 
also has the virtue of being complete in itself. 
Although well written and clearly expressed, it might 
be difficult reading for the engineer. Nevertheless, 
the reviewer is convinced that the theory here 
developed will have useful engineering applications 
apart from the war-time applications described. 

Jom WowERSLEY 
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WILD ANIMALS AND THE LAND 


Wild Animals and the Land 

By F..Howard Lancum. Pp. 136 4.29 plates. 
Crosby Lockwood and Son, Ltd., 1947.) 
10s. 6d. net. 


R. HOWARD LANCUM in this book writes 
primarily for men of the land who wish to 

know something of the status of British wild animals 
in relation to agriculture, horticulture and food 
production, and has produced an attractive book, 
Allustrated by excellent photographs. Some of the 
animals he describes are the fox, the badger, the 
otter, rabbit and hare, the hedgehog and squirrel, 
rat, vole, mice and shrew. It is good to see that he 


` mentions the good, as well as the harm, animals do. 


For example (p. 32), we are told of the fondness of the 
badger for wasps’ grubs. 
be tackled, “it was a common occurrence for a 
deputation of youngsters to present itself at the door 
of the house of Brocky’s [the tame badger’s] master, 
with the request, ‘Can we borrow Brocky, please ?' 
Brocky was ever ready to be borrowed, for none 
knew better than he what was afoot. He would be 
duly led away with collar and chain until the company 
«ame within sight of the offending wasps’ nest. As 
soon as he saw the flying wasps "his hackles would 
rise, and he was released from the chain while the 
childrgn remained ‘at a safe distance. In an almost 
pore: short time Brocky would have that nest 


‘ 


When & wasps’ nest had to ` 
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out of the ground, and would be feasting royally on 
fat, juicy wasp grubs, meanwhile uncaring for, or 
impervious to, the stings of the outraged wasps.” 
The author (p. 33) has investigated during his life 
nearly a hundred supposed instances of the killing of 


poultry by badgers, and in only two instances was ` 


it possible to prove that the damage was the work of 
badgers—in most of the other instances he discovered 
that a fox was the culprit. He therefore makes a 
strong plea for the better protection of this, one of 
the most attractive of British mammals. He mentions 
(p. 57) that owing to the setting of its eyes the hare 
is often unable to see right ahead of it. I recall a 
remarkable example of this in the blue hare, which 
on one occasion allowed three persons to approach 
and photograph it in the open without apparently 
being aware of their presence; then, after about 
half an hour, became suddenly conscious of it and, 
rushed off in a panic. Hares, usually timid, can be 
"brave in defence of their young, and on page 59 the 
author mentions that on a memorable occasion he 
saw. a doe hare kick a stoat to a distance of several 
feet His account of a squirrel ‘freezing’ (p. 64) on 
the dppearance of a buzzard seems to point to the 
fact that the buzzard, like the golden eagle, may on 
occasion take squirrels for food. I recall a pair of 
golden eagles which regularly brought squirrels to 
the eyrie for.food for their two eaglets: i 

Mr. Lancum’s account (p. 73) of a stoat swimming 
reminds me that on one occasion when fishing I saw 
a stoat unhesitatingly take to the water on a cold 
spring day in order to avoid a scramble up a grassy 
bank. The author has a good word even for the stoat, 
because it can kill a rat without difficulty, and kills: 
mice in great numbers. Seton GORDON ' 


UP-TO-DATE. TREATMENT OF . 
'VENEREAL DISEASES 


The Venereal Diseases - ats 
A Manual for Practitioners and Students. By Dr. 
. James Marshall. Second edition. Pp. xvi+370. 
(London: Macmillan and Co., Ltd., 1948.) 21s. net. 


O; making many books there is no end, but this 
is nob true of text-books on venereal diseases 
published in Great Britain; for this reason Dr. 
Marshalls manual is -particularly welcome, more 
especially as it is. full of sound teaching which should 
be valuable both to the student and to the practitioner. 
Venereal diseases have been with us since time im- 
memorial, nor have they changed very much; but 
their treatment is constantly changing, and this has 
been most marked since the introduction of the 
sulphonamides and penicillin. No doubt this was 
largely the reason for the production of a'`second: 
edition so soon after the first. This second editión 
contains a number of minor changes and improve- 
ments, but is of chief importance in that it brings 
the therapeutic use of penicillin up to date and at the 
same time introduces new matter on intensive and 
"semi-intensive arsenotherapy, non-gonococcal ure- 
thritis, which was so prevalent in most armies during 
the War, and Reiter’s syndrome, which, if it is not 
venereal in origin, certainly brings many patients to 
‘venereal diseases clinics. Those who are not familiar, 
with this condition will do well to read what Dr. 
Marshall has to say about it, because no doubt it is 
one which has been frequently missed in the past and 
is probably commoner than many suppose; "more- 
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. over, treatment is far from satisfactory, and patients 


are often rendered incapable of work for many 
weeks by the painful arthritis which is one of the 
prominent features. : 

What will appeal most to readers, however, is the 
latest information about the use of penicillin in treat. 
ing venereal diseases; for the treatment of acute 
gonorrhea the. author prefers four or five in- 
jections, each of 50,000 or 40,000 units in aqueous 
solution, given at intervals of three or two hours, 
though he admits that a single injeetion of 300,000 
units in. oil-wax suspension is permissible, and 
no doubt this is much the most convenient method 
in a civilian venereal disease clinic, because few 
patients are willing or able to wait several hours or 
visit a clinic several times in one day. The objection 
‘to the penicillin treatment of gonorrhea is the risk 
of masking a concurrently acquired syphilitic in- 
fection ; by no means all patients can be relied on to 
attend regularly for blood tests for a period of six 
months. For this reason there is much to be said for 
treating acute gonorrhea with sulphonamides and 
only resorting to penicillin-if these fail. Where com- 
plications are present, much larger doses of penicillin 
are necessary, and in such cases it is pointed out that 
there is a good deal to be said for giving an amount, 
such as 3 mega units, which will have a reasonable 
chance of curing an incubating syphilis. 

For the treatment of early syphilis it is recom- 
mended that arsenic, bismuth and penicillin should 
be employed concurrently ; ten weeks of arsenic and 
bismuth together with 3 mega units of penicillin in 
aqueous solution by means of three-hourly injections 
—but for ambulant patients, and these will represent 
the vast majority of cases, he advises 300,000 units 
in oil-wax daily for ten days. 

Very wisely. the views expressed concerning the 
treatment of late syphilis, including neuro-syphilis, 
are extremely guarded because not enough time has 
yet elapsed to assess results; but, in general, penicillin 
in heavy dosage is recommended in addition to arsenic, 
bismuth and, if necessary, fever. 

Of the arsenicals, mapharside or neohalarsine is 
preferred to neoarsphenamine if the patient can 
attend for injections twice weekly ; in this the author 
tends to follow American rather than British custom ; 
the two former may be safer from the point of view 
of toxic reactions, but it is doubtful if they are as 
therapeutically effective as neoarsphenamine, and 
there are many- advantages, particularly from the 
patient’s point of view, in attending only once weekly. 
Non-gonococcal arthritis is so common and so difficult 
to cure that many readers would welcome more. 
details of treatment, and much the’ same applies to 
Trichomonas vaginalis infestation, which may account 

for half the attendances at a female clinic ; no doubt 
‘limitations of space had to be taken into account, 
for it must be very difficult to deal adequately with all 
the venereal and allied conditions in the space of three 
hundred and fifty pages. The average reader is not 
concerned with the structural formule of the various 
arsenicals and sulphonamides: the omission of these 
would give room for matter of more practical interest. 

If this book is not a literary masterpiece it is 
certainly full of sound teaching, gives the practitioner 
all the information which he requires for the manage- 
ment of his patients suffering from venereal disease 
and, if carefully studied, will get the student through 
his examinations; the section devoted to ‘Practical 
Instructions” is particularly helpful. 

Y T. E. OSMOND 


No. 4107 July 17, 1948 


Introduction to the Theory of Equations 

By Assoc. Prof. Lois Wilfred Griffiths. Second 
edition. Pp. ix+278. (New York: John Wiley and 
Sons, Ine.; London: Chapman and Hall, Ltd., 
1947.) l8s. net. 


HE contents of this volume fall into three clearly 

marked sections. Chapters 1-4 (pp. 1-105) lead 
up to the location and calculation of the real roots 
of a real algebraic equation; the cubic and quartic 
equations are studied in Chapter 2, as a preliminary 
to theorems on the general equation. Sturm’s theorem 
provides for locating the roots of the general equation, 
but the only method of calculation expounded is 
that of Horner, explained very lucidly with attention 
to the justification of contracted processes. Chapters 
5-7 (pp. 106-235) deal with determinants, introduced 
for orders 2 and 3 and extended to order n, and with 
systems of linear equations. The connexion between 
a set’of solutions of such a system and the rank of 
the augmented matrix of the system is set out care- 
fully ; but some hints on what can be done to alleviate 
the tedious process of solving a numerical set of 
linear equations would have been welcome. Chapter 8 
sets out the axiomatic theory of the complex number, 
familiarity with the technique having been assumed 
in the early chapters. Chapter 9 deals with symmetric 
functions of the roots of an algebraic equation, a 
topic the academic elegance of which has caused it to be 
over-elaborated in some text-books; Prof. Griffiths 
rightly relegates it to the subordinate position it 
should occupy in an introductory account. 


Chemical and Physica! 
Products 

By H. Eilers, R. N. J. Saal and M. van der Waarden. 
(Monographs on the Progress of Research in Holland.) 
Pp. xv--215. (New York and Amsterdam : Elsevier 
Publishing Co.; London: Cleaver-Hume Press, 
Ltd., 1947.) 21s. net. ` 


HE series of publications, of which this book on 
dairy research is one, deals with the investiga- 
tions carried on by Dutch scientific workers during 
the German occupation of the Netherlands. The 
Dutch are a pertinacious people, and the ‘mere trifles’ 
of enemy occupation, oppression and near-starvation 


Investigations on Dairy 


do not seem very seriously to have depressed the- 


high quality, although they may have somewhat 
diminished the quantity, of their research in dairy 
chemistry and physics. 

This volume contains, in effect, three communica- 
tions. The first, by Eilers, deals with ‘the colloid 
chemistry. of skim milk, and includes studies of the 
ealeium-easein-phosphate complex, the proteins in 


concentration. 'The second, by Saal and Heukelom, 
is concerned with the oxidation-reduction potential 
of the complicated biological system of milk and the 
only slightly less difficult system of butter-plasma. 
The third, by van der Waarden, approaches the com- 
mercially important, as well as academically inter- 
esting, group of problems associated with the chemical 
processes underlying the deterioration of butter. 
Each article provides a short but well-documented 
survey of the field (though for obvious reasons there 
are few references after 1939) and each presents a 
considerable body of original research. This well- 
written and eminently readable volume is commended 
to every chemist or physical chemist interested in 
dairy research or dairy technology. H. D. K. 
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‘The Skyscraper: Hive 

By Father M. Dugat. Authorized translation of 
“La Ruche Gratteciel à Plusiers Reines" by Norman 
C. Reeves. Pp. xvi-- 78 -+ 4 plates. (London: 
Faber and Faber, Ltd., 1048.) 8s. 6d. net. 


A oven no competent beekeeper is likely 
to disagree with the general statement that “The 
secreb of large surpluses (of honey) is large colonies", 
& good many beekeepers will heartily disagree with 
M. Dugat's system of colony management. His 


“system is indeed little more than an extension of the 


two-queen system of management which has been 
tried out very thoroughly in the.United States and 
Other countries since at least the beginning of this 
century, and has not been found to yield any notable 
increase in honey crop per queen over various single- 
queen systems. 

' All the data at present available as a result of much 
experimentation lead one to suggest that the success 
which M. Dugat has achieved is not so much ‘due to 
his multi-queen system as to those other methods-of 
management which he employed with his ‘skyscraper’ 
hives, and which are equally applicable to single-queen 
colonies. Such methods, which involve the partial 
separation of young bees from the older field bees 
and, by.giving the queen every encouragement to ' 
lay to her full capacity, lead to the development of 
very powerful colonies, and at the same time help 
to eontrol swarming, have long been known to give 
good results. 

: One cannot help but feel that M. Dugat might have 
obtained even larger crops of honey if he had avoided 
the once popular but now largely discredited practice 
of completely de-queening his colonies just before 
the honey-flow, a practice which frequently results 
in a loss of what may perhaps be termed ‘colony 
morale’. COLIN G. BUTLER 


Principles and Practice of the Rorschach Personality 
Test : 

By W. Mons. Pp. 164. (London: Faber and Faber, 
La. 1947.) 12s. 6d. net. 


“INCE the Swiss psychiatrist, H. Rorschach, 
published his fascinating “‘Psychodiagnostik” in 
1932, considerable effort has been devoted in several 
countries to elaborating the methods of scoring and 
interpreting the test responses. Nevertheless, the 
somewhat forbidding notation in current use has 
given the accumulated mass of. data the semblance 
of esoteric lore and the test itself has acquired what 
the late William Stern called a “monosymptomatic 
despotism”. It is refreshing, therefore, to read Dr., 


: Mons’ clear and restrained account of the techniques 
milk denaturable by heat, and the physical and.. 
physico-chemical changes occurring in skim milk on; ç 


and interpretation of the Rorschach ‘ink-blot’ test, 
an account based: on extensive experience with 
Service and civilian patients and on the examination 
of a thousand clerical records. 

With the difficulties of the novice in mind, Dr. 
Mons painstakingly explains how to administer the - 
test, how to classify the responses according to & 
widely used, though somewhat pretentious, notation, 
and how to evaluate the significance of the responses 
so as to yield an assessment of the personality, 
particularly its ‘structural’ features. Several new 
formule useful for diagnostic purposes are suggested. 
* It is to be hoped that this useful manual will 
stimulate workers to pursue much more rigorously 
than hitherto methods of validating the test which 
could egreatly improve its potential value as a 
JOHN COHEN 
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SPECIFIC CRYSTALLINE PROTEIN AND NUCLEOPROTEIN FROM A 
PLANT VIRUS HAVING INSECT VECTORS 


By Dr. ROY MARKHAM, Dr. R. E. F. MATTHEWS 


. AND 
i Dr. KENNETH M. SMITH, F.R.S. 


Agricultural Research Council, Plant Virus Research Unit, Molteno Institute, University of Cambridge 


? Introduction 


T is now more than ten years since Bawden and 

Pirie! showed that, the tobacco mosaic virus is a 
nucleoprotein. Since that date several other plant 
viruses have been isolated, and as all seem to be 
nucleoproteins, the nucleoprotein nature of viruses 
has been widely accepted. 

From plants infected with.the turnip yellow mosaic 
virus*?, we have’ isolated and crystallized both a 
nucleoprotein and:a protein free from nucleic acid, both 


specific to the disease and similar in many ways. In this. 


virus disease we appear to have a borderline case, & 
naturally oceurring link between the virus proteins 
and the non-virus proteins, and we have obtained 
direct evidence for the widely held belief that nucleic 
acid is essential for the multiplication of plant viruses. 

The turnip yellow" mosaic virus is also of interest 
in its mode of transmission. As already reported‘, it 
is unique among crystallizable viruses in being trans- 
mitted by an insect—and a biting insect at that. It 
now appears that it may be transmitted by a large 
variety of insects provided that they have biting 
mouth parts:and, apparently, no salivary glands. 
The insect- virus relationship does not seem to be 
purely mechanieal, as & preliminary delay in the 
development of infective power of about one day is 
usually necessary. Using purified virus mixed with 
sucrose, it is possible to feed the insects artificially 
and to-study the host-virus relationships in this way. 


Properties of the Virus Proteins 


The original method of purification of the turnip 
yellow mosaic virus described by Markham and 
Smith has been found unsuitable during the summer- 
time, so & simpler method has been developed which 
is reliable at all times of the year and is not dependent 
upon the temperature of the laboratory. 'The sap 
from turnip or Chinese eabbage is clarified by the 
addition of exactly 300 ml. of 90 per cent alcohol to 





Fig. 1. ELEOTROPHORETIO PATTERNS OBTAINED ON THE TISELIUS 
APPARATUS: CONCENTRATIONS 5 MGM./ML. A AND B STATIONARY 
AT pH 3-78 AFTER 3 HR. AT 2-33 voLTS[OM. C DpEsOÉNDING 
AND D ASCENDING AT pH 4:10 AFTER 5 HR. AT 5-48 VOLTS/CM. 


each litre, followed by spinning. Under these con- 
ditions the virus is still in the supernatant liquid, 
and is precipitated from it as octahedral crystals by 
the addition of half à volume of saturated ammonium 
sulphate solution. Further’ purification may be 
effected by recrystallization from salt. solutions, a 
large number of salts being suitable for this purpose, 





Fig. 2. CELLULOID CENTRIFUGE TUBE AFTER SPINNING AT 12,000 

R.P.M. FOR TWO HOURS, PHOTOGRAPHED BY LIGHT SCATTERED FROM 

VIRUS PROTEINS. A, SOLVENT LAYER; B, VIRUS PROTEIN ; 
C, VIRUS PROTEIN PLUS NUCLEOPROTEIN 


all depositing the virus as octahedra, or by recrystal- 
lization from an acid solution (pH. 3:8) of the virus 
in 20 per cent ethyl alcohol. "The latter crystallization 
must be carried out in the cold at a temperature of 
5° or less. The virus is then deposited as fine needles 
which frequently form globular clusters. These pack 
down on the bottom of the container, and after a 
couple of days the mother liquor may be decanted 
without loss of crystals. Yields of as much as 1 gm. 
per litre of sap have been obtained from field turnips 
by these methods. 

Virus preparations of this type are highly in- 
fectious and are quite uniform in composition. They 


» contain some 15 per cent nitrogen, 2-15, per cent 


phosphorus and 5 per cent of purine- -bound" pentose, 


*. the latter two being entirely in the form of nucleic 
' acid. On electróphoresis the solutions are isoelectric 


at pH 3-75 and contain only one homogeneous 
component at several pH’s (Fig. 1). The examination 
of this material in the ultracentrifuge, carried out by 
R. Cecil and A. G. Ogston at Oxford, revealed the 
presence of two components differing in the ratio of 
about 1:2 in sedimentation constant, the slower or 
‘top’ component comprising some 20 per cent of the 
whole. 

The Oxford workers were kind enough to prepare 
for us about 8 mgm. of pure (95 per cent) top com- 
ponent using the separation cell of Tiselius, Pedersen 
and Svedberg"; and when we examined it, it was 
evident that the top and bottom components were 
different in some of their chemical properties. 


‘ 
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Eventually we found that, when solutions containing , 
more thaw 10 mgm./ml. of virus-protein were spun 


in a Sorvall §.8.1 centrifuge, boundaries formed . 


(Fig. 2) and were sufficiently stable to allow the top 


component to be removed by a pipette. The material | 
so obtained is only 75-80 per cent pure top com- : 


ponent, but this purity may be increased to 80-85 per 


cent by a second spin. In this case only the top : 


boundary forms, and the top half of the solution is 
sampled. 


By this means we were able to prepare large ' 


quantities of the top component in a state of purity 
sufficient for most work, and in a similar way we 
have increased the purity of the bottom component 
to 90-95 per cent. 

Top and bottom components of turnip yellow 
mosaic virus are similar if not identical in the 
following respects. Both crystallize from salt solu-' 
tions as octahedra (Fig. 3) and under the electron 
microscope are spheres of similar size, while they 


both can form micro-crystals on the electron’ : 


microscope grids (Cosslett’ and Markham*?, and 
unpublished). In solution, too, they seem to be 
the same size, and both are resistant to digestion by 
pancreatic enzymes. The bottom component, how- 
ever, is the only one containing nucleic acid, and they 
absorption spectra of the two are consequently very 
different (Fig. 4). Although complete amino-acid 
analyses are not yet available, preliminary paper 
chromatography’ using several solvents indicates 
that both proteins contain the same amino-acids in 
similar proportions. All the evidence which we have 
suggests that the protein parts of both components 
«are identical and that the bottom component differs 
only in having some 28 per cent of pentose nucleic 
«acid by weight embedded in it in such a way that it 
«takes no part in forming the electrostatic surface of 
whe molecules. The comparatively acid isoelectric 
wooint of both proteins seems to be due to the relative 
wereponderance of the dicarboxylic amino-acids in the 
rotein, a fact which may seem in contradiction to 
he orthodox conception of nucleoproteins. The top 
zomponent is therefore the first native virus protein 
«which has been obtained free of nucleic acid. 

By comparing the properties of these two proteins, 
we have discovered two distinct biological functions 
of nucleic acid in a plant virus nucleoprotein. First, 
«ll the infectivity of our preparations appears to 
reside in the nucleoprotein fraction, since the top 
somponent, even when freshly prepared, does not 
seem to be infectious. However, experiments using 
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Fig. 3. A, ORYSTALS OF TURNIP YELLOW MOSAIC VIRUS PROTEIN ; 
B, ORYSTALS OF THE VIRUS NUCLEOPROTEIN 
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‘Wig. 4. ULYRA-VIOLET LIGHT ABSORPTION SPECTRA OF WHOLE 
: VIRUS PREPARATION, A, AND TOP COMPONENT, B, AT A CON- 
OENTRATION OF 0:1 MGM./ML. IN A 1-OM. OELL 


different isolation techniques which control the effects 
of our isolation procedure at each stage indicate that 
infection with the nucleoprotein results in the pro- 
duction of the top component as well as a larger 
quantity of nucleoprotem. As yet we can only 
speculate as to the origin of the top component. It 
may represent a stage in the synthesis or the break- 
down of the nucleoprotein, or might even be the 
result of an abortive attempt at multiplication. 
Secondly, a single intravenous injection into rabbits 
of as little as 0-01 mgm. of the nucleoprotein results 
in. the production in a fortnight of a precipitating 
serum of titre about 1:16. Sera of extremely 
high antibody content result after injection of larger 
quantities. On the other hand, the top component 
is very much: less antigenic, the antibody production 
in; response to an injection being not appreciably 
‘greater than could be accounted for by the small but 
inevitable quantity of nucleoprotein contaminating 
even our best preparations. When solutions of the 
two proteins are made up in equivalent concentra- 
tions, however, it is not possible to distinguish 
between them by means of antisera produced in 
response to the injection of the nucleoprotein. 

Using several antisera from different rabbits, the 
times for precipitation and the position of the optima 
are the same for both components. Over a range of 
antiserum-—virus protein ratios in the region of anti- 
body excess, the weight of antibody combining with 
unit weight of protein is the same within the limits 
of the experimental methods. Thus there is no 
indication that there are any antigenic groupings in 
the nudleoprotein in which nucleic acid is involved. 
This is difficult to reconcile with the fact that presence 
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of the nucleie acid greatly enhances the power of the 
protein to stimulate antibody production. 

Although the two proteins are found in our 
preparations, we have been unable to convert^ the 
nucleoprotein into native protein plus nucleic acid. 
In every case where nucleic acid is liberated, the, 
protein is denatured. It is of interest to note here’ 
that the protein is denatured in the cold at pH 7 in 
solutions containing more than 30 per cent alcohol 
by volume, and the nucleic acid is left in solution. 
When prepared in this way, the nucleic acid solutions 
evidently contain large thread-like molecules, and if 
the concentration is as much as a few milligrams per 
millilitre they. set into:jellies. In this way the nucleic 
acid resembles that of tobacco mosaic virus?; but the 
method of isolation ig even less drastic and is, in fact, 
` the mildest method for the isolation of a pentose 
nucleic acid which we know. 


Insect Relationships of the Virus 


The method of transmission of this virus in the 
field differs from that of all other known plant viruses; 
the insect vector being a flea beetle (Phyllotreta spp.) 
with biting, mouth parts instead of the usual sap- 
sucking type of insect, such as aphides or leaf-hoppers. 


This is also the first time a crystallizable plant virus . 


has been shown to have an insect vector. The 
relationship between the virus and the insect which 
transmits it has not yet been completely worked out, 
but certain interesting facts have been elucidated. 
Whereas in Nature the transmitting insects are one 
or more species of flea beetle which feed on the turnip 
plant, under experimental eonditions several entirely 
different types of insect will transmit the virus. 
These include three or four species of beetles, including 
' Phedon cochlearic, the mustard beetle and its larva, 
the common earwig and two species of grasshoppers. 
These insects have, however, one characteristic in 
common, namely, they all have biting mouth parts. 


A large number of transmission experiments, mostly . 


` with the larva of the mustard beetle, including some 
using. artificial feeding methods, have been carried 
out. For the*artificial feeding the larvae were desic- 
cated slightly by starving them for twenty-four 
hours. 
of purified virus solution to which had been added a 
little sucrose. \ 

These ‘experiments have shown that, as a rule, an 
insect does not become infective after feeding on a 
source of virus until after the lapse of a peridd of 
24—48 hours. ‘On the other hand, there are exceptions 
to this, in which the processes of feeding on the 
source of virus and infecting the healthy plant can 
be, carried out in a total period of ten to fifteen 
minutes. 

For these two types of virus transmission, we: 
suggest the following explanation. The rapid type or? 
infection ean be explained on the assumption that 
the mouth parts are contaminated with virus which 
is thus passively transferred to the healthy plant. 
Some other explanation, however, is necessary for 
the delay of 24-48 hours before infection and the - 
subsequent retention of infective power by the insect ~ 
for one or two days inore. It seems to be a fact that 
most beetles and their larvee do not possess salivary 
glands, and digestion of plant tissue is aided during 
mastication by regurgitation of some of the contents 
of the foregut. During this process some of the virus 
previously ingested would be brought into. contact 
with the healthy tissue and thus cause infection of 
the plant. This would explain both the delay in the 
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They were then allowed to feed upon drops ' 
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development of infective power and the retention -of 
the ability to infect. Some support for this hypothesis: 
‘is given by the fact that in most of the transmitting 
insects, besides the beetles, the salivary glands appear 
` to be missing or rudimentary. 

Detailed accounts of this and other work on’ this 
virus will be published elsewhere. 

Our thanks are due to Mr. R. Cecil and Dr. A. G. 
Ogston for their co-operation in this work. 


Summary 


(1) Some of the unusual properties of turnip yellow 
mosaic virus are described. 

(2) This virus is transmitted by biting insects only, 
and ‘there appears to be a correlation between the 
ability of an insect to transmit the virus and the 
-absence of salivary glands which necessitates regurgi- 
tation of the ,contents of the foregut. Artificia: 
feeding methods have been successful. 

(3) Two proteins have been isolated from plant: 
infected with this disease and both have been crystal. 
lized. One is a nucleoprotein containing 28 per cenh 
of pentose nucleic acid, and the other appears to be 
the same protein without the nucleic acid. 

(4) The nucleic acid may be obtained from the 
virus by a method milder than ‘any so far employed 
for the isolation of a pentose nucleic acid. The 
nucleic acid is a very large molecule, probably rod. 
shaped. 

(5) It is not possible'to differentiate between the 
two proteins by means of serological precipitation, 
but, when injected into rabbits, the nucleoprotein is 
many times as antigenic as the protein. 

(6) Only the nucleoprotein is infectious to plants 
and the presence of combined nucleic acid would 
appear to be necessary for virus multiplication. 

(7) Both proteins are the same size and shape ang 
have identical electrophoretic mobilities.. 

(8) This is the first time that a virus -protein ha: 
been obtained in a native condition, free from 
nucleie acid. 
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CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 


HE Chemical Research Laboratory of the 

Department of Scientific and Industrial Researct. 
has again held a very successful series of ‘open days’ 
On June 29 the Laboratory was visited by the Loró 
President of the Council, Mr. Herbert Morrison, whc 
was received by Sir Edward Appleton, secretary o^ 
the Department, Dr. R. P. Linstead, director of th 
Laboratory, and Sir Norman Haworth, chairman oh 
the Chemistry Research Board. During the remaindem 
of the week there were nearly a thousand visitors, 
including chemists from industry, university labora 
tories, technical colleges, research and trade associa. 
tions and Government establishments. These visit: 
serve to keep the chemical community aware ‘of the 
work of the Laboratory, and enable problems ot 
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the published reports of the Laboratory and its 
Advisory Board. It may be noted that the reports 
for the years 1938-46 have recently appeared*. 

The exhibits on viéw in the Laboratory covered 
the whole range of its activities, which include 
organie chemistry; inorganic chemistry, including 
radiochemistry ; corrosion of metals, including 
microbiological corrosion, and high polymers and 
plastics. The semi-scale laboratories and engineering 
workshops were also open tó inspection. 

The research work of the Corrosion Section attracted 
a large number of visitors. The main equipment of 
the Section, namely, the high- and low-speed rotor 
assemblies and the moving-belt apparatus for 
achieving accelerated corrosion, were on show. In 
the ‘field of atmospheric corrosion, attention was 
particularly directed to a new ‘condensation’ type of 
test whereby comparisons can be made of protective 
methods; also to studies of special alloy steels. 
Electrochemical studies of immersed corrosion were 
on view, and recent advances in the technique of 
stripping natural protective films were demonstrated. 
Interesting discoveries have recently been made at 
the Laboratory on organic corrosion inhibitors. The 
inclusion of these in cooling liquids for internal com- 
bustion engines and wrapping materials was demon- 
strated. A particularly interesting exhibit showed the 
incorporation of an organic inhibitor into rubber latex. 

The Microbiology Section illustrated the problem 
set by the external corrosion of iron pipes in clay 
soils. This is especially serious to-day because of the 
extensive post-war programme for laying rural water 
mains and gas and water systems for new housing 
estates. The virulent type of corrosion which occurs 
in clay is due primarily to the activity of anaerobic 
sulphate-reducing bacteria. Recent work at Tedding- 
ton suggests that these bacteria may also be respon- 
sible for much of the internal corrosion experienced. 
with soft moorland waters. The exhibits illustrated 
the fundamental properties of the bacteria, which are 
facultative autotrophs. Their remarkable morpho- 
logical changes were shown by electron micrographs. 
Laboratory and fiéld work on protective measures 
were also demonstrated. 

Research in organic chemistry at the Laboratory 
covers a wide field, dnd investigations in coal tar 
have been in progress for more than twenty years. 
This work is now -being concentrated in three 
directions. One group is concerned with the isolation 
and identification of the individual constituents of 
various coal tar fractions. For this purpose extensive 
use is made of high-efficiency fractional distillation. 
A notable exhibit comprised a battery of packed 
distillation columns all operating at pre-selected 
constant pressures and capable of a very high, 
standard of performance. A second team is con- 
cerned with the collection of fundamental reference 
data for pure compounds. 

Chemical processes and the design of chemical 
plant depend to-day to an ever-increasing extent on 
the availability of reliable physico-chemical data. 
These are very scanty in the field of coal tar con- 
stituents, and this part of the Laboratory’s pro- 
gramme aims at filling the gap. Research in this 
field was illustrated for pyridine of 99-9 per cent 
purity. The composite all-glass apparatus used for 
the manipulation and transference of “pure com- 
pounds under vacuum and for the measurement of 
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boiling point, freezing point, vapour pressure, etc., 
was on view. This equipment incorporates an auto- 
matie barostat which will maintain pressures constant 
to at least 0:025 mm. mercury. Other apparatus 
displayed included an automatic recorder for freezing 
‘point determination and an ebulliometer, both of 
which employ a thermistor for the detection of small 
temperature changes. In this way differences of 
temperature of 0-001? C. can readily be recorded, 
and the equipment can be applied to the measure- 
ment of chemical purity. One exhibit which excited 


, special interest was a miniature platinum resistance 


thermometer capable of reading temperatures to 
0-001? C. This has been constructed in collaboration 


‘with the Physics Division, National Physical Labora- 


tory. 
The objective of the third group is to develop new 


industrial outlets for neglected constituents of coal 


tar. This was illustrated by work on the dehydro- 
genation of acenaphthene and the conversion of the 
‘product, acenaphthylene, into polymers of interest 
ito the plasties industry. Among the exhibits by this 
group was a reference collection of more than a 
‘hundred ‚pure coal tar compounds. : 

The Laboratory is now preparing to synthesize 
organic intermediates on & small scale in order to 
assist in the application of isotopic tracers to chemical, 
medical and biological problems. Work is in hand 
on both heavy and radioactive carbon ; this involves 
the synthesis of useful compounds from simple carbon 
Sources such as barium carbonate or potassium 
cyanide in which a proportion of the carbon consists 
of C! or Ct, Syntheses with the radioactive isotope 
C! have been undertaken in collaboration with the 
Radiochemical Centre, Amersham, members of the 
staff of which are at present working at Teddington. 
The elaborate apparatus required for these studies 
was on view; it demonstrated the value of the 
Laboratory’s skilled glass-blowing service. 

. Other exhibits in the organic chemical field 
illustrated the part played by the Laboratory in the 
early development of the new synthetic fibre 
‘Terylene’ (polyethylene terephthalate). The work 
of the Laboratory in the preparation and purification 
of methyl-silicon intermediates was illustrated and 
samples of a heat-resistant material were on show. 
The ability of methyl chlorosilanes to render glass 
and cellulose water-repellent were strikingly demon- 
strated. 

: Inorganic chemistry has of late been a compara- 
tively neglected branch of the science; but many 
recent technological developments, including the 
discovery of atomic energy, have helped to! revive 
interest greatly. This revival was illustrated at the 
Laboratory by & number of exhibits, prominent 
among which was one on recent work on the analytical | 
chemistry of uranium and thorium. Examples of the 
increased interest in very pure and less common 
metals were provided by exhibits of recent work on 
pure vanadium, gallium and germanium. 

Great interest was shown by visitors in the 
Laboratory's work on high polymers and plastics. 
Recent research on ion-exchange resins, originally 
discovered at Teddington in 1935, was illustrated. 
An attractive exhibit shqgwed the preparation of 
sulphonated cross-linked polystyrene in' bead form. 
Work on the problem of swelling of polymers, and 
on the mechanical properties of reinforced plasties, 
was also. on view; ‘and the very successful recent 
development of synthetic adhesives at the Laboratory 
was illustrated. : 

| H 
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Special attention is given at the Laboratory to the 
development of physical and other special techniques 
of general usefulness, This was illustrated by demon- 
strations of spectrographie equipment, including a 
double-beam infra-red spectrograph, radiometric 
methods, ‘microanalysis, chromatography, polaro- 
graphy and other modern techniques. 


E 
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IMMUNITY TO VIRUS DISEASES 


N July 1 at Cambridge, during the course of the 

scientific meeting of the British Medical Asso- 
ciation, the Section of Pathology discussed “The 
Prophylaxis of Virus Infections with Special Refer- 
ence to the Use of Vaccines”. 

For some human virus infections, such as rubella 
and infectious’ jaundice, there is not yet available a 
susceptible laboratory animal—or even a susceptible 
egg !—and vaccines are thus at present unattainable. 
For others, such as (within limitations) influenza, 
inactivated vaccines are available; these are safe, 
but do not! give enduring immunity. For others, such 
as smallpox and ‘yellow-fever, living attenuated 
viruses are available, and these give rise to immunity 
of longer duration. Dr. C. H. Andrewes, who opened 
the discussion, held up the 17D strain of yellow-fever 
as an example of an ideal’ vaccinating agent, a 
standard to which we should like all vaccines to 
attain. It gives but trifling reactions, and immunity 
is long-lasting after a single dose. Later in the dis- 
cussion, however, Dr. G. W. M. Findlay pointed out 
one flaw in its perfections—a difficulty in preserving 
its potency without rigorous attention to. technique. 

Dr. Andrewes devoted chief attention to the com- 
plications introduced by the existence of serological 
races of some viruses, particularly influenza and 
poliomyelitis. Within the two distinct groups of 

' influenza viruses, A and B, there exist serological 
races, sufficiently divergent, to be of importance from 
the points of view of epidemiology and vaccine- 
prophylaxis. Very potent vaccines can be made from 
embryonic fluids of infected fertile eggs, inactivated 
with formalin. In 1943 such vaccines effected four- 
fold reduction in the incidence of influenza A in 
trials in a number of centres in America ; in 1945-46 
they had done even better in a B outbreak, apparently 
decreasing incidence ten- to twenty-fold. In 1947 
they were quite, or almost, useless against the 

* prevailing influenza A both in America and in Britain. 
This failure was almost certainly due to an antigenic 
divergence of the current A strain from those incor- 
porated in the vaccine. More work on the potentialities 
of the influenza viruses for antigenic variation is 
necessary, before one can advocate general use of 
vaccines. Jn particular, there is ignorance as to 
whether there are limited numbers of defined types 
or whether the viruses are antigenically labile; also 
as to whether ‘new’ races spread about from country 
to country. To study this latter aspect, the World 

‘Health Organisation has lately set up & World 
Influenza Centre in London with the function of 

-eollecting, distributing and’ studying strains from 
all over the world. mm i 

Dr. Andrewes briefly discussed the possible appli 
eation of the "interference phenomenon' in control of 
virus infections and mentioned experiments in ferrets 
by Dy. Gledhill and himself; in these an innocuous 
influenza B strain had suppressed the symptoms of 
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infection by an active A strain given within the next 
two or three days. 3 ; ] 

Prof. R. Hare, who followed, took a very pessi- 
mistice view of the prospects of successful vaccination, 
particularly against influenza. He emphasized past 
failures, particularly of vaccine trials in 1947, even 
going so far as to wonder whether killed viruses 
would ever be of value in immunizing man. Various 
methods of improving their activity have . been 


‘reported—the use of the intradermal route, adsorp- 


tion on to ealeium phosphate and other substances, 
and mixture with oil. The amount of virus in vaccines 
has been increased by various concentrating pro- 
cedures. Yet no consistent success can be reported. 
Antigenic variation among the viruses further 
confuses the issue. Prof. Hare felt that, if this is all, 
vagcines made in eggs can do, he would rather have 
the eggs to eat. Despite his gloom, he did not dispel 
the thought that if the vagaries of antigenic variation 
of influenza virus Gould be understood, the prospécts 
might be a good deal brighter. 

Prof. W. I. B. Beveridge, the recently appointed 
professor of animal pathology at Cambridge, thought 
that much depends on how effective is the contact 
between an attacking virus and antibody. Against 
general infections such as the exanthemata and most 
insect-borne virus diseases, such contact is good and 
prompt; immunity is enduring and the possibility 
of vaccination good. Viruses like the common cold 
and influenza, which probably never reach the blood- 
stream, make poorer contacts.and the prospects are, 
therefore, less favourable. He believes that allergy 
plays an important part in mobilizing the body's 
defences quickly, and he discussed methods of pro- 
curing suchea favourable allergic state. Attenuation 
of viruses to make an effective, safe vaccine is a 


‘noble ideal, but is a process difficult to control. There 


may, as in rinderpest, be a rapid transit from a state 
of insufficient attenuation to one in which immunizing 
power also is lost. A degree of attenuation just right 
for some breéds of cattle may be too drastic or not 
drastic enough where other breeds are concerned. He 
thinks that,~as regards living viruses, recall or 
‘booster’ doses: of vaccine may achieve no immunity- 
boost unless and until the recipient’s immunity has 
fallen to quite a low level. 

Dr. Stoker discussed reasons for failures of immun- 
ization against smallpox, such as neglect of many 
people to be revaccinated after infancy. He particu- 
larly stressed that the so-called immune response was 
an index of sensitivity, not immunity, and should be 
regarded as equivalent to failure to ‘take’. Only with 
vesiculation accompanying a take of primary or 
accelerated type does immunity rise satisfactorily. 
Vaccinia preparations contain an agglutinin for 


_ certain red blood cells, and antibodies to this hem- 


agglutinin develop in immune people. Increase in 
such anti-hemagglutinin titres of serum may be a 
useful guide to what is happening after révaccination. 
Vaccinia grown in fertile eggs should be given more 
trials. It is perhaps less stable than calf lymph, but 
on the other hand could be produced much more 
rapidly in an emergency. Dr. Stoker also referred 
briefly to Kaposi’s varicelliform eruption, some cases 
of which he thinks are due to generalized vaccinia in 
eczematous contacts of vaccinated people. Some of 
Dr. Stoker’s remarks might have afforded useful 
propaganda for an anti-vaccinationist, had he not 
begun with the warning that they applied only to 
failures of vaccination in individuals: its value in 
inducing herd-immunity was not in doubt. 
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In the subsequent discussion, Dr. Findlay ranged 
over several centuries in search of apt news-items 
about viruses. He also pointed out that yellow-fever 
immunization in West Africa had been of crucial 
strategic importance during the Second World War. 
There was discussion by several speakers of the ' 
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turned from the Challenger expedition. But it was 
with a classical scholarship that, two years later, 


s 


, he went up to Trinity College, Cambridge, and while 


there he helped to ‘work his passage’ by coaching 
men in Greek. He was one of the band of eager 
students who gathered round F. M. Balfour and 


twenty-year-old theory that immunity persists only . Michael Foster, then laying the foundations of the 
while live virus persists in the body—a theory which modern Cambridge school of biology. He took a. 
may be held as a dogma but certainly awaits proof. first class in Part IT of the Natural Sciences Tripos 
The role of contaminating hyaluronidase -producing and for a year demonstrated in Michael Foster’s 


cocci in improving vaccinia ‘takes’ was discussed by ' 
Dr. Lack and others. A number of speakers empha- , 
sized that future progress in active immunization , 
against viruses is closely bound up with exploitation 
of the fertile hen’s egg. Progress hitherto has been 
chiefly noteworthy overseas. Speakers hoped that ' 
commercial firms in Britain would see to it that we 
do not lag behind in this important field of endeavour. 

This was an active and useful discussion, not least 
because, unlike those in some other sections—or so 
we are told—speakers commendably kept within the 
prescribed time-limits for their speeches. 


OBITUARIES 


Sir D'Arcy Thompson, C.B., F.R.S. 


Waen D'Arey Wentworth Thompson died at the 
age of eighty-eight, in his home in St. Andrews on 
June 21, his passing left a gap in many circles that 
had few points of contact with each other, for he had 


a wider range of intellectual interests and attainments ' 


than almost any other scientific man of our time. By , 
profession he was a zoologist, and there have been : 
few more learned; but he had a quite unusual 
peri with the whole circle of the sciences, joined 

to an inherited aptitude for, and love of, the classical 
tongues, and he was constantly surprising his friends 
by his unexpected knowledge of recondite corners of 


literature, history and art. He wrote and spoke ina , 


style of effortless felicity, & trifle Victorian perhaps, 
but, as some of us think, none the worse for that. 
He loved teaching and he taught to the very last, for, 
even in his final illness he gathered his honours 
students in his sick-room for talks that none of them 
will forget. 

It is impossible here even to summarize the activ- 
ities, so varied, of so long a life. He was born on 
May 2, 1860, at Edinburgh. His father, also D'Arcy 
Wentworth, was classical master in the Edinburgh 
Academy and afterwards professor of Greek in 
Queen's College, Galway ; he is still remembered by 
lovers of a polished style.and of liberal ideas on 
education for his “Day-dreams of a Schoolmaster”. 
His mother, Fanny Gamgee (who died when he was 
born), belonged to & family distinguished in science 
and in medicine. After preparatory schooling (which 
included informal ‘Nature study’ on Saturday after- 
noons long before the term was invented) he was sent 
to Edinburgh Academy, & school the pupils of which 
have gained fame in all walks of life. He himself 


: has recorded that of his own classmates one was 


awarded the Victoria Cross, one received a peerage 
and a seat in the Cabinet, four became fellows of 
the Royal Society and one a Royal Academician. 

On leaving school at the age of seventeen, he 
matriculated as a medical student in the University 
of Edinburgh, where he was introduced to scientific 
zoology by Sir Wyville Thomson, then- ey re- 


laboratory. 

In 1884, at the early age of twenty-four, D’Arcy 
Thompson was appointed professor of biology (later 
altered to natural history) in the recently founded 
University College in Dundee. When, in 1897, after 
embittered disputes and litigation, the College was 
made one of the constituent colleges of the University 
of St. Andrews, he became a member of the Senate, 
and, twenty years later, on the retirement of Prof. 

W.‘C.-M’Intosh, he was translated to the senior chair 
in the United College at St. Andrews. His tenure of 

. the chairs at Dundee and St. Andrews extended to 
, sixty-four years, a record that, under modern con- 
ditions, will not be repeated. 

Some dates alone must stand for the stages of his 

: scientific career. In 1896 and again in 1897 he went 
to the Bering Sea as member of the British — Ameri- 
, can inquiry into the fur-seal fishery, and in the latter 
year he was British representative on the international 
. conference on the subject at Washington. For these 
services he received the C.B. in 1898. In the latter 
year he was appointed to the Fishery Board for 
, Scotland and remained a member until the abolition 
of the Board in 1939. He was one of the British 
representatives on the International Couneil for the 
: Study of the Sea from its beginning in 1902, and he 
» edited and contributed largely to the Scottish section 
of its reports. He also wrote many papers on fishery 
statistics and oceanography in the ‘‘Scientifie In- 
, vestigations” of the Scottish” Fishery Board from 
. 1913 until 1931. 
When D’Arey Thompson went to Dundee, he at 
' once began to assemble a teaching collection for the 
illustration of his lectures, which were never bound by 
the fetters of the ‘type system’. At that time the 
, Dundee whaling industry had not quite come to an 
end, and several of the whaling skippers were per- 
'suaded to bring back to him a. large amount of 
vertebrate and invertebrate material, much of it of 
great value and interest. With the addition of ool- 
.leetions obtained on his visits to the Bering Sea he 
got together a museum of arctic zoology which at 
‘the time had no equal in Britain. 

It was in 1908 that a short paper in Nature on 
“The Shapes of Eggs and the Causes which Determine 
Them" gave the first published intimation of a line 
‘of inquiry that had long engaged his thought and 
‘on which he had accumulated masses of notes. In 
1917 he published his book “On Growth and Form". 
‘This remarkable work at once attracted attention, 
‘not so much for the novel ideas it contained (though 
‘these were many) as for the mass of illustrative 
material it brought together from writers ancient and 
modern, many of whom the average zoologist had 
mever heard of. The perfect pellucidity of its writing 
and the way in which it made problems, essentially 


* mathematical, comprehensible to the non-mathe- 


matician, attracted many readers. It speedily went 
‘out of print and had the distinction, rare for a scien- 
tificebook, of appearing in second-hand book cata- 
logues at ten times its published price. Its central. 
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theme is the inquiry how far the form and structure 
_ of living things can be interpreted in terms of the 
physical forces acting within the life-time of the 
individual organism. It appeared at a time when 
increasing attention was being paid to,this ‘causal 
morphology’ as distinguished from the ‘historical 
morphology’ which was the almost exclusive study 
_ of the périod that preceded it. Sir D’Arcy was much 
too wise and experienced a naturalist to imagine 
that such an interpretation would take us all the 
way, but some of his followers were less cautious. 
In his second, much enlarged, edition, published in 
1942, he has to add a warning; in the end, he says, 
“the twofold problem of accumulated inheritance, 
and of perfect structural adaptation, confronts us 
‘once again and passes all our understanding”. 

A striking testimony to the influence of this book 
on & younger generation of biologists is given by the 
volume of “Essays on Growth and Form presented 
to D’Arcy Wentworth Thompson”, edited by Prof. 
W. E. Le Gros Clark and Prof. P. B. Medawar, 
published by the Clarendon Press in 1946. . 

This is not the place, even if I had the knowledge 
necessary, to assess the value of Sir D'Arcy's studies 
on the natural history of the ancient world. His 
“Glossary of Greek Birds" appeared in 1895, and a 
second edition in 1942 : his translation of Aristotle's 
“Historia Animalium" was published in 1910 and 
his “Glossary of Greek Fishes" in 1945; the repute 
of these and his numerous shorter papers on classical 
subjects maybe gathered from the fact that he was 
president of the Classical Association in 1929 and of 
the Scottish Classical Association in 1935. The list 
of his honorary degrees, honorary memberships, 
lectureships, medals and so forth is far too lengthy 
to be given here, ranging, as it does, from Aberdeen 
to Johannesburg and from Boston to Delhi. He was 
elected to the Royal Society in 1916, was a vice- 
president during ‘1931-33, and awarded the Darwin 
.Medal in 1946. He was president of the Royal 
Society of Edinburgh during 1934-39. He flew 
to India at the end of 1946 as one of the four 
delegates sent by.the' Royal Society to the meeting 
of the Indian Science Congress in Delhi; but the 
strain of the journey was too much for his years 
and he never completely recovered his health. He 
was knighted in 1937. à 

Sir D’Arcy was a man of very striking presence 
with a resonant and beautifully modulated voice 
which made his lectures and addresses a pleasure 
to listen to. : 

Lady Thompson and her three daughters are. 
assured of the sympathy of his innumerable pupils 
and friends in all quarters of the globe. 

W. T. CALMAN 





Sir D'Anox TuomPson was not the only man of 
science in his generation who ‘kept up his classics’ 
and pursued them in connexion with his professional 
work. Other biologists were Sir Edward Poulton and 
Dr. F. A. Dixey. But Sir D'Arcy's studies were on an 
ampler scale. Both his “Glossary of Greek Birds”, 
published forty years ago and recently in a well- 
groomed second edition, and his "Glossary of Greek 
Fishes”, reviewed in these columns only a few months 
since, are the classical books of reference in their 
subject, and illustrate his wide range of literarys 
scholarship as well as his tireless industry. They are 
supported by a rich flow of smaller articles and notes 
covering a wider field, and by invaluable servieqs as a 
member of the staff of the revised “Liddell and 
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Scott”. Two examples will illustrate his range and 
versatility. He was the first to make geometrical 
sense of Herodotus’ description of the Great Pyramid, 
and to show how its form was related to the processes 
of its construction. And his knowledge was at his 
instant disposal. I referred to him some years ago, 
at the request of a distinguished surgeon, the Homeric 
description of the death-struggle of Nestor’s chariot 
horse, struck through the forehead by an arrow. 
The reply came by return of post—‘‘written in the 
laboratory”: the arrow had grazed the cerebellum, 
and the convulsive movements of the limbs, causing 
the horse to roll over and over, were precisely what 
were to be expected. He had seen the same death- 
struggle in a rabbit, and dissected out the fatal 
pellet from an identical wound. 

On the low shore of Lake Superior, the train nearly 
left behind three of the party, plucking wild rasp- 
berries. My snapshot bears the legend, ‘‘Berries and 
beavers”. Joun L. Myrzs 


Prof. B. E. Livingston 


Wirra the passing of Burton Edward Livingston 
early this yeàr, plant physiology in ihe United 
States has lost a distinguished figure. Himself an 
indefatigable investigator, he devoted much time and 
energy to the stimulation of scientific research and 
the promotion of co-operation and intercourse among 
his fellow men of science. From 1920 onwards he was 
a member of the executive of the American Associa- 
tion for the Advancement of Science, for fourteen 
years as secretary, and became its chairman in 1941. 
He served on the National Research Council. Among 
many other activities he took a prominent part in 
the foundation, in 1924, of the American Society of 
Plant Physiologists; he was elected one of its first 
vice-presidents and was the first to be elected life 
member under the Charles Reid Barnes Foundation. 
The esteem in which the Society held him as an 
investigator was very appropriately indicated when 
in 1946 it conferred on him the Stephen Hales Award, 
since his chosen field was the quantitative study of 
the water relations of plants, in which Stephen Hales 
was the pioneer. 

Livingston's interest in tHis aspect of plant 
physiology was established at the very beginning of 
his career. Having graduated at Michigan in 1898, he 
went to Chicago as fellow and assistant in plant 
physiology. Five years later, at the age of twenty- 
eight, he published his book on “The Role of Diffusion 
and Osmotic Pressure in Plants". A visit in the 
summer of 1904 to the recently established Desert 
Laboratory of the Carnegie Institution at Tucson, 
Arizona, provided the material for his “Relation of 
Desert Plants to Soil Moisture and to Evaporation” 
(1906), in which the scheme of his later work was fore- 
shadowed. A short period with the U.S. Bureau of 
Soils and three years at Tucson preceded his appoint- 
ment in 1909 to the chair of plant physiology at 
the Johns Hopkins University, which he occupied 
until his retirement in 1940. : 

Livingston's contributions were marked by compre- 
hensive grasp and clarity of analysis. He emphasized 
from the first the dynamie aspect of the relations 
between plants and their environment. His approach 
was primarily that of a physiological ecologist : the 
influence of Schimper is evident in his early work. He 
was impressed by the complexity of the environment 
and the interaction of factors in their influence upon 
the plant, He held the separate measurement of 
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distribution and adaptation; so he sought methods ' 
of assessing their integrated effects. He introduced 


the dynamic concepts of the water-supplying power . 


of the soil and the evaporating power of the air. 
His porous porcelain atmometers (evaporimeters) 
with standardized spherical bulbs have been very 
widely used. He sought to measure the water- 


supplying power of the soil by inserting osmometers ' 


in it. Although he may have over-estimated the 


mobility of capillary water, his experimental approach ' 


was sound and stimulating. Connected with these 
investigations was his introduction of the auto- 
irrigator, & porous pot supplying water to the soil 
at & predetermined capillary potential. 
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As physiologist he sought to express the water 
relations of plants in terms of quantitative physieal . 
laws, as affected by variations of water content and 
internal resistances as well as by external factors. 
As ecologist he aimed at correlating the distribution 
of vegetation with the quantitative data and at giving 
precision to otherwise vaguely defined distinotions. 
This is the keynote of “The Distribution of Vegetation 
in the United States as related to Climatic Con- 
ditions”, which he published^with Forrest Shreve in 
1921. 

The long series of papers which emanated from 
Baltimore during the thirty years of his tenure are 
ample proof of the stimulus of his leadership. 

D. THopay 
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Egyptology in the University of Liverpool: 
Prof. A. M. Blackman 


WITE the retirement, on reaching the age-limit, of 
Dr. Aylward M. Blackman from the Brunner chair 
of Egyptology, which he has held since 1934, the 
University of Liverpool loses a fruitful teacher and 
a valued contributor to a number of branches of 
ancient Egyptian studies. Born at Norwich in 1883, 
and a keen student of Egyptology from the age of 
sixteen, Dr. Blackman was educated first privately, 
then at St. Paul's School, London, and Queen's 
College, Oxford, where in 1906 he took a first class 
in Oriental Studies. During 1906-14 and 1920-21 
he took part in or directed excavations and recording 
in Egypt (Oxyrhynchus, Abydos, Meir, El-Amarnah) 
and the Sudan (Survey of Nubia, Buhen, Faras, 
Sesebi. During 1912-18 he was Laycock Student 
of Egyptology of Worcester College, Oxford. Since 
1935 he has been joint editor, with. Prof. J. P. 
Droop, of the Annals of Archwology and Anthropology, 
and during 1922-35 was a member of the Council of 
the Royal Asiatic Society. From 1936 on he has 
been special lecturer in Egyptology in the University 
of Manchester. His publications have been numerous ; 
chief among them are four volumes on “The Rock 
Tombs of Meir” (1914~24), with about eighty plates 
drawn by himself, and volumes on the Lower Nubian 
temples of Dendür, Derr and Bigeh. Other works 
deal especially with Egyptian myth and ritual. 
He has done much to present Ancient Egypt to 
a wide public. All Egyptologists will hope that it 
will be possible for Dr. Blackman to continue his 
Egyptological researches for many years to come. 


Mr. H. W. Fairman 


Dr. BLACKMAN’s successor is Mr. Herbert Walter 
Fairman, who has been an active worker in the field 
since 1929 (war-service excepted). Mr. Fairman was 
born at Clare, Suffolk, in 1907; but he spent his 
early years in Egypt, where his father was a mission- 
ary. He was educated at Goudhurst School, Kent, 
going eventually to the University of Liverpool, where 
he studied Egyptology under the late Prof. Peet. 
For the next ten years he took part in excavations 
conducted in Egypt and the Sudan by the Egypt 
Exploration Society—at the cemetery of the Buchis 
bulls at Armant, 1929-31; at!El-Amarnah, 1930-36 ; 
at Sesebi, 1936-38; at Amarah West, 1938-39 and 
‘1947-48. In 1937 he became the Society’s field 
director. At Armant and El-Amarnah he was 
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‘primarily responsible for the publication of the 
inscriptions. The need to interpret the difficult late 
writing of the Ptolemaic and Roman inscriptions 

‘relating to the Buchis bulls led him to specialize in 
: the texts.of those periods, and he has become one of 
the very few contemporary authorities on them. Dur- 
‘ing 1940-47 he was engaged in war-time duties at 
the British Embassy, Cairo, and while there he gave 
.many lectures on Ancient Egypt to troops in his 
spare time. It is hoped that his teaching duties at 
Liverpool will leave him opportunities to continue 
'his researches into the texts of the latest periods, 
lhwhich contain many remarkable matters not gener- 
ally known even to Egyptologists. 


‘Chemistry at the University College of North 
Wales, Bangor : Dr. Stanley Peat, F.R.S. 


Dr. STANLEY Pear, reader in organie chemistry in 
‘the University of Birmingham, has been elected to 
‘the chair of chemistry at the University College of 
‘North Wales, Bangor, University of Wales, in 
succession to Prof. E. D. Hughes, who is going to 
"University College, London (Nature, April 3, p. 511). 
Dr. Peat had a distinguished career as a student of 
King's College, Newcastle, University of Durham, 
which he entered with a State Scholarship and the 
Earl Grey Scholarship in 1921. He graduated with 
first-class honours in the University of Durham in 
1924 and was awarded the Saville Shaw and the 
Freire-Marreco Medals on graduation. He there 
joined the research school of Sir Norman Haworth, 
and eventually followed him to the University of 
Birmingham. His first joint publication in 1926 was 
on @ revision of the structural formula of glucose. 
After obtaining his doctorate he was appointed 
lecturer in the Department of Physiology in the 
Medical School of Birmingham under Prof. I. de 
Burgh Daly, and published several papers in physio- 
logical journals on histamine. In 1934 he transferred 
to the teaching staff of the Department of Chemistry 
at Birmingham and engaged in constitutional studies 
of the polysaccharides. Outstanding among his pub- 
lications are: his proof by synthesis of the con- 
figuration of glucosamine, the constitution of maltose, 
the studies of the mechanism of inversion of con- 
‘figuration in the sugar group, and especially the 
study of the enzyme systems responsible for the 
synthesis and degradation of starch. This latter 
work has led to the isolation of the Q-enzyme which 
is responsible for the biosynthesis in the presence of 
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phosphorylase of the major component of .starch, 
amylopectin. He has shòwn, moreover, that the 
Q-enzyme from potato converts the amylose to 
amylopectin, and he has devised an elegant method 
for the separation of the two components of starch. 
His more recent work has been on the photochemical 
degradation of carbohydrates, which has opened up 


what is practically a new field of investigation, the 


main features of which appear to be an indication of 
the reversal of the photosynthesis of starch. He 
has served as the English editor of the international 
publication! "Advances in Carbohydrate Chemistry". 


Royal Society of Medicine : 
Sir Henry Dale, O.M., G.B.E., F.R.S. 
Tue Royal Society of Medicine elects its president 
annually, and he:may be re-elected for a second year. 
The practice has been to offer the presidency in 


` turn to a physician, a surgeon and a specialist. This 


year it has been the turn of the specialist, and Sir 
Henry Dale, the distinguished former director of the 
National Institute for Medical Research, and presi- 
dent during 1940-45 of the Royal Society, has been 
elected; this is the first time that a man whose 
chief claim to distinction has been in the field of 
pure science has been elected. The Royal Society of 
Medicine, like so many learned bodies, originated 
from meetings of a group of young men in London 
eager to discuss their work. It was founded in 1805, 
and its chief purpose has always been “the cultivation 
and promotion of physic and surgery, and all the 
branches of science connected with them". It re- 
ceived a Royal Charter in 1834. During its first 
century, the Society was mainly active in London, 
but ‘in 1907 a number of medical societies joined 
forces with the Royal Medico-Chirurgical Society of 
London, as it was then called, to form the present 
well-established body, and a Supplemental Charter 
was given it. The Society now has some 9,000 fellows, 
of whom more than 1,200 are overseas; all national- 
ities are represented. The Society functions through 
twenty-four specialized sections, which hold some 
two hundred meetings between them every year. 
Members of the Society are justly proud of its library, 
which has a record of great activity. Apart from 
the provision of books, it has been able, through a 
grant from the Rockefeller Foundation, to give sub- 
stantial assistance in the restoration of medical 
libraries which had suffered through the War, by pro- 
viding microfilm copies of journals now out of print. 


Air Photography and Archeology 


. THE importance of air photography for the 
archeologist cannot, be exaggerated. Not only does 
it permit accurate plotting of the visible monuments 
of an area to be made when detailed maps of the 
district are inaccurate or non-existent, but further it 
frequently indicates where ancient monuments now 
disappeared had once stood. Let us suppose a 
building, say, a Roman villa, once occupied an area 
of ground. Where the foundations had been dug the 
soil would have been disturbed, and, though perhaps 
nothing is visible now above ground, below the soil 
much brickwork, etc., would still occur. Corn or 
other crops on the field where the villa had been 
would grow somewhat differently as to height and 
density where the foundations lie, and would thug 
mark out as it were on a plan where they were. On 
the ground nothing can be seen; from the air the 
whole is clearly set out. Messrs. Kodak are to be 
congratulated on the exhibition of such photographs 
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which has been arranged at their premises in Regent 
Street, London, and is open to the public until 
July 21. An excellent explanatory pamphlet by Dr. 
J. K. St. Joseph, illustrated by a number of actual 
air photographs, has been issued. There are also 
maps showing where the various sites appearing in 
the exhibition occur. Such well-known localities as 
Stonehenge and Avebury have been included. 


Biological Research Institute, Tihany 


Tue Director-General of Unesco, Dr. Julian 
Huxley, during his four-day visit to Hungary as 
guest of the Hungarian Government, spent June 13 
at the Biological Research Institute at Tihany, Lake 
Balaton (see Nature, 158, 456; 1946). Dr. Huxley 
was interested in the success of the efforts, made 
immediately after the cessation of fighting and during 
the inflation, which have resulted in a Research 
Institute capable of publishing, each year since 1945, 
the Archiva Biologica Hungarica, containing some 
thirty-five papers in congress languages (mostly in 
English). He approved the idea which had here been 
followed of assembling in one Institute the greatest 
possible variety of biological disciplines, and showed 
himself .keenly aware of the many advantages of 
such a system, espeeially:in small countries. Dr. 
Huxley was interested to hear that several research 
workers were to go to the Institute for a period. 
Two places are reserved for invited Russian bio- 
logists; two English men of science are going for 
the summer and autumn and two Finnish biologists 
are also expected. 


Exchange of War-time Periodicals with Germany 


EFFORTS are still being made by the Foreign Office 
to make possible the exchange in bulk of periodicals 
issued during the Second World War by British 
learned societies, universities, and other institutions 
with those published by similar bodies in Germany. 
These efforts are more likely to be effective if in- 
formation concerning the numbers of publications 
involved can be supplied. Interested librarians are 
accordingly asked to notify either the Director of 
the Association of Special Libraries and Information 
Bureaux, 52 Bloomsbury Street, London, W.C.1, or 
the Secretary, of the Library Association, if they have 
not already done so: (a) of the total number of 
volumes or parts of periodicals issued during the 
War and held by them for exchange with German 
institutions, and (b) of the numbers which they 
should receive in return, indicating clearly whether 
it is known that these German publications are avail- 
able for exchange purposes. The returns should be 
headed: “German exchange”. It should be under- 
stood that the information asked for relates only to 
the war-time accumulation of periodicals for ex- 
change. Future exchanges must be arranged by 
institutions in the two countries privately. 


Benjamin Franklin as Printer and Publisher 

Vou. 92, No. 2 of the Proceedings of the American 
Philosophical Society (1948) is devoted to studies of 
historical documents in the library of the Society at 
Philadelphia. Chief among these is a paper by W. E.' 
Lingelbach on new source material regarding Ben- 
jamin Franklin’s activities as printer and publisher 
both during the first half of his life and in his later 
years. Much of the material relates to his interests 
in Philadelphia during 1728-66, the most interesting 
being concerned with his printing activities in Passy. 
This latter includes a unique collection of more than 
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four hundred brass stencils, apparently used by 
Franklin in the study and designing of type, as well 
as inventories of fonts cast at Passy and of type and 
other printing materials purchased from the leading 
English, French and possibly Dutch type-founders. 
Other articles in this number include Prof. G. 
Chinard’s study of Franklin as negotiator, December 
1777, Prof. P. A. W. Wallace’s appreciation of H. E. 
Muhlenberg’s work as botanist, Prof. T. D. Cope’s 


note “Collecting Some Material about Charles Mason’ 


and Jeremiah Dixon", the astronomers and geodetic 
surveyors, and Prof. I. J. Cox’s account of the 
Freeman Red River Expedition of 1806. 


Establishment of Hardwoods in Britain 


Many will welcome the small Forestry Commission 
pamphlet No. 2 of the Forest Operations Series (who 
invents these cumbersome titles ?) on the ‘‘Establish- 
ment of Hardwoods” (London: H.M. Stationery 
Office. 9d. net). The small area of 35,000 acres only 
was afforested or replanted in Britain with various 
hardwoods during the first twenty-five years of the 
Forestry Commission. A bulletin recording the in- 
formation so far gathered on the subject of sowing 
and planting to form the new plantations was in the 
press just before the outbreak of war, but was 
destroyed during the bombing of London. ‘The 
present one has been prepared from a report of Mr. 
A. H. Popert, acting conservator in the south-west 
of England, as a result of a tour of the Commission’s 
hardwood plantations. It is perfectly well known 
that the raising and tending of young hardwood 
crops, save in exceptionally favourable circumstances 
of habitat, are more difficult and call for more ex- 
perience than is required for conifers. The bulletin 
gives notes on the chief timber species—oak, beech, 
ash, sycamore, sweet chestnut, birch and alder. It 
also deals with the treatment of coppicé woods and 
devastated woodlands ; on these latter subjects, some 
who have lived with and studied coppice areas may 
differ from the views contained in the paper. Asa result 
of war-time and present-day fellings of the fine hard- 
woods, it is noted that the “Establishment of broad- 
leaved trees is likely to assume increasing importance 
in British Forestry". ! 


“Not poppy, nor mandragora . . ."' 


“An Index of Modern Remedies", by William Mair, 
has, since ib was first published in 1941, been useful 
to the medical and pliarmaceutical professions, to 
whom alone it is issued. The appearance of a new 
edition (Fourth Series, 1948. Scottish Chemist, 240 
Albert Drive, Pollokshields, Glasgow, S.1; and from 
Messrs. H. K. Lewis and Co., Ltd., 136 Gower Street, 
London. 35.) will therefore be welcomed. This new 
edition contains, as well as & few recently coined 
names of remedies, & valuable article on the 1948 
edition of the British Pharmacopeia, with lists 
of the 250 new admissions to this publication and of 
the omissions from it. There is also & useful list of 
eostly and essential drugs now exempted from the 
purchase tax. As Mr. Mair rightly says in his intro- 
duetory note, no physieian or pharmacist can nowa- 
days be familiar with the names, composition and 
action of all the pharmaceutical preparations on the 
market, and he has set out to give this information 
in a handy and well-indexed form. He also gives, by 
means of a key, the names and addresses of manu- 
facturing chemists and the preparations which they 
make. Using this book, one realizes how many names 
some drugs nowadays have, the changes these names 
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‘have undergone and how different they may be in 


different countries. Pentothal, for example, is now 
thiopentone soluble B.P. and U.S.P., and aminacrine 


hydrochloride B.P. used to be, and no doubt still is 


in some quarters, acramine, monacrin or acramine 
yellow. The maze of names given to the antimalarial 
drugs and to the sulphonamides and their derivatives 
are here ‘sorted out, and a short supplement lists 


‘special injection solutions for parenteral therapy. 
‘More than half the book is devoted to a classificatio 

.of various remedies according to their mode of action. 
‘In this section the statement that phenothiazine is 


an anthelmintic of low toxicity needs modification. : 


‘As Prof. J. H. Gaddum says in his foreword, this 


book is a. valuable guide and provides information 
not easily obtained elsewhere, even in more expensive 
books. i 


Pfund-|ssue of the Journal of tlie Optical Society of 
America 24 


' THE October 1947 issue of.the Journal of the Optical 
Society of America is the largest issue of the journal 
ever to be published and was specially called the 
“Pfund Issue”. It consists of articles written by 
Prof. A. H. Pfund’s former students and colleagues 
and is a tribute to him on his retirement from active 
teaching at the Johns Hopkins University. An 
advance copy of this issue, together with a 'sorap- 
book’ containing the letters which accompanied the 
manuscripts of the articles when they were submitted 
for publication, was presented to Prof. Pfund at the 
dinner held during the thirty-second annual meeting 
of the Society in October last. A photograph of 
Prof. Pfund is on the opening page, and the first of : 
the twenty-three articles in the issue is’ by ‘Prof. 
R. W. Wood, who writes on “The Use of Echelette 
Gratings in High Orders". Two of the articles are 
actually by Prof. Pfund himself and co-workers, but 
he was unaware that his colleagues had submitted 
the papers for a special issue of the Journal. They 
deal with selective infra-red gas analysers and with , 
optical scattering by dielectric powders. The other 
articles include: a historical note on the rate of a 
moving clock by H. E. Ives; a spark light-source 
of short duration by J. W. Beams and others; an 
optical study of acoustic fields near diffraction edges 
by J. C. Hubbard and others ; and practical methods 
of making and using multilayer filters by Mary 
Banning. . 
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Hot-wire Vacuum Switches 


,Suwvio CONTROLS, LTD., 10 Essex Street, Strand, 
London, W.C.2, manufacturers of vacuum switches, 
temperature control and associated equipment, have 
récently issued a 16-page illustrated pamphlet 
describing their hot-wire vacuum switches. The 
Sunvie hot-wire vacuum switch is contained within 
an evacuated glass tube not much larger than an 
ordinary radio valve, and is & non-arcing electric 
relay, the operation of which depends on the fact 
that when an electric current is interrupted by the 
separation of two surfaces in a vacuum no are is 
formed. The movement necessary to close or open 
the switch is quite small and is provided by the 
thermal expansion of a special steel wire through 
which a control current of some 25-60 m.amp. is 
passed. The switch contacts are tungsten and are 
normally held apart against a compressed spring, 
which is-released by the expansion of the hot wire. 
The operating characteristics of many different forms 
of hot-wire vacuum switches with various time delays, 


“out in February 1946. 


98 


closing currents and current-carrying capacities are 
listed, and twelve different standard circuit and 
wiring diagrams are shown. The hot-wire vacuum 
switch is capable, in various sizes, of handling up to 
10 KW. at 440 volts, and is suitable for controlling 


alternating or direct currents up to 30 amp. and: 


voltages from 10 to 600. 


J. J. Thomson on ''Cathode Rays’’ 


Tue text of J. J. Thomson’s historie Royal 
‘Institution lecture of April 30, 1897, on “Cathode 
Rays", has been reproduced in full in the November- 
December issue of the American Journal of Physics 
as the contribution of the American Association of 
Physics Teachers to the Electron Jubilee celebrations 
(see alsd Nature, 160, 776; 1947). It will be recalled 
that it was in this lecture that J. J. Thomson, after 
discussing Lenard’s, Perrin’s and some of his own 
experiments on the charges carried by cathode rays, 
concluded that “the size of the carriers [of electrical 
charge] must be small compared with the dimensions 
of ordinary atoms and molecules". Further, that 
from his experiments on the deflexion of cathode 
rays, he was able to deduce a value for m/e which, 
quoting from the final words of the lecture, was “of 
the same order as the value 10-7 deduced by Zeeman 
from his experiments on the effect of a magnetic 
field on. the period of the sodium atom”. 


Italian Polar Research Institute 

: A NEW polar institute, Istituto Geografico Polare, 
has been'formed in Italy under the directorship of 
Dr. S. Zavatti. The Polar Record for January—July 
announces that the aims of the institute are: (1) to 
widen knowledge of all polar areas; (2) to encourage 
interest in polar affairs in Italy and to publish 
Italian contributions to polar knowledge; (3) to 
form a polar library; (4) to publish a monthly 
periodical, Il Polo; and (5) to publish maps of 
scientific value on polar regions and a series of 
“Polar Classics”. The first number of Il Polo came 
The address of the new 
institute is Istituto. Geografico Polare, Porto 
Potenza Picena, Macerata. 


Pathogenicity of Aspergillus nidulans 


‘THERE are numerous reports in medical literature 
of infection of man and other animals by species of 
the fungal genus Aspergillus. Pathogenicity of A. 
fumigatus is comparatively well known, and 4. 
nidulans has occurred in circumstances which seemed 
to implicate it as a cause of disease. Dr. Charles H. 
Drake has studied the latter species in a recent paper 
(Mycopathologia, 4, Fasc. 2, pp.-103; 1948). He 
finds that the fungus is pathogenic to rabbits, causing 
initially .a purulent 
formation. Subsequent injections may give rise 
directly to tubercles, in which. the fungus changes 
morphologically to give actinomycetoid granules. 


- Cell-sap. of A. nidulans is not toxic to rabbits, but 


stimulates the formation of precipitins. This species 
does not appear to be pathogenic to guinea pigs, 
which fact might explain some earlier uncertainty 
about its disease-producing character. 


Land-mine Detectors : 

FornowiNG a request, received early in 1940, by 
the Scientific Advisory Committee of G.H.Q. Middle 
East for work to be undertaken on the design and 
construction of land-mine detectors, Dr. Lawrence 
Balls, then chairman of the Committee, together 
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with Mr. J. H. Cole, and with the assistance of 
military personnel, produced, and tried out in actual 
operations, Several successful models. In an article 
entitled "Land-mine Detectors designed at Giza”, 
which Dr. Balls contribütes to the June number of 
Reme, the journal of the Corps.of Royal Electrical 
and Mechanical Engineers, details are given of the 
construction, performance and characteristic features 
of these land-mine detectors. They were of various 
sizes, the large models suitable for road clearance, 
and the smallest for surgical applications, such as 
shrapnel detection in wounds. The Mark IV design 
was first used, but was superseded »y an original 
design due to Dr. Balls, consisting of twin search- 
coils, thus giving double sensitivity. Coils of about 
l2-in. diameter were found convenient for ordinary 
field detectors, and of about $-in. for surgical use. 
Operating on the heterodyne principle, a frequency 
of one megacycle per second proved most useful, 
‘with a frequency ratio of two-thirds to produce the 
audio-frequency beat-note. Segmented Screening, 
twin oscillators, and a low-loss chassis were the three 
main characteristics of the ‘twin’ design. The earthed 
Screen surrounding a search-coil was cut, usually, 
into twelve segments, each segment being separately 
connected by a thin wire to a central earth on the 
chassis. The two identical search-coils, mounted 
together in the same plane, were inductances of 
separate oscillatory circuits, driven from a single 
twin-triode valve. Passage of the coils over a metal 
object caused the beat-note, somewhat lower than 
middle C, to be altered downward by one coil and 
upward by the other, thus causing the headphone 
note to change suddenly from a progressively lowering 
growl to a falling high shriek as the object passed 
from one coil to the other. The weight of a one-man 
detector is naturally a matter of practical importance, 
and & prototype, of which two copies were flown to 
Britain in 1943 but too late to be considered for 
production, and which was made of wax-boiled 
wood ‘though designed for’ production in plastics, 
weighed only 144 Ib., of which the batteries accounted 
for more than half. 


Mathematical Tables' for Science and Industry 


Tue lack of the relevant mathematical tables for 
investigations in the physical, chemical and engineer- 
ing sciences, in mathematics and in industry may well 
delay progress, and steps are being taken to meet 
the difficulty. Much work in this field has been done, 
and tables of a fundamental nature have been pro- 
duced by the British Association through its Mathe- 
matical Tables Committee. These activities have now 
been transferred to the Royal Society on the invita- 
tion of the British Association, and a special Royal 
Society Mathematical Tables Committee has been 
established to continue and extend the earlier work. 
The Committee would be glad to receive suggestions 
from industrial research groups, from individual 
investigators and from Service departments relating 
to existing needs in their special fields. Requests 
for assistance may be met either by advice as to the 
most economical way of producing the desired tables, 
or by án undertaking to produce the tables under 
the auspices of the Royal Society, or, in exceptional 
cases, by a grant towards the cost of tabulation or 
to make possible the publieation of important tables 
which may exist only in manuscript. ‘In the first 
instance inquiries should be addressed to the Assistant 
wo Royal Society, Burlington House, London, 

al. d 
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‘Congress of the Universities of the Common- 
wealth 


THE sixth Congress of Universities of the Common- 
wealth will be held at Oxford during July 19-23. 
Some three hundred delegates are expected to attend, 
and observers have been appointed by Uneseo, the 
United States and various learned institutions. 
Among the topies to be discussed are: relations of 
she State and the universities ;' inter-university 
celations ; a critical review, from the points of view 
of a historian, a philosopher and a sociologist, of the 
structural and moral changes produced in modern 
society by scientific and technological advance; the 
valance ‘of research and teaching in universities ; 
«eneral plan for colonial higher education ; extension 
Xf the university secondment scheme. The Congress 
S being preceded by a private conference, held at 
3ristol during the past week, of executive heads of 
iniversities. 


"ifth Commonwealth Entomological Conference 


Prior to the War, Imperial Entomological 
jonferences were held in London at five-yearly 
intervals, but because of the War it is now thirteen 
‘ears since the last one assembled. The Fifth Com- 
nonwealth Entomological Conference, to be held in 
„ondon during July 22-30, will be attended by forty- 
wo delegates, eleven representing the United King- 
"om, nine the Dominions and twenty-two the 
Jolonies, Protectorates, , Depentlencies and Southern 
thodesia, All meetings, with the exception of certain 
»usiness meetings to be held on July 22 and 30, will 
»e open to the publie. The Conference has been 
convened. by the, Executive Council of the .Common- 
vealth Agricultural Bureaux and organised by the 
Jommonwealth Institute of Entomology, which is 
me of the constituent bodies of the former organisa- 
ion. With the exception of one meeting to discuss 
lant quarantine, all other topics selected for dis- 
tussion have been chosen because they relate to 


ome branch of applied entomology in which out-. 


tanding developments have occurred since the last 
Jonferenee which met in 1935; they include in- 
<ecticides, biological control, estimation of insect 
wopulations in the field, control of insects in stored 
«roducts, tsetse control, locusts and grasshoppers. 
"urther particulars can be obtained from the director 
£ the Commonwealth Institute of Entomology, 
sritish Museum (Natural History); Cromwell Road, 
„ondon, S.W.'. 


Zonference on Biology and Civil Engineering 


A Conference on Biology and Civil Engineering will 
eo held at the Institution of Civil Engineers during 
Jeptember 21-23. This conference is intended. prim- 
wily for members of the Institution and others 
ngaged in civil engineering work where the problem 
wf the effect of vegetation is an important factor. 
?apers will deal with research and other work carried 
»ut not only in Great Britain, but also in New Zealand, 
South Africa, Holland and the British West Indies. 
“mong the topies for discussion are: causes, effect 
snd prevention of soil erosion ; effect of vegetation 
«n drainage and floods; effect of vegetation in 
stabilizing artificial slopes; use of vegetation to 
tabilize sand dunes; effect of vegetation on the 
settlement of roads and structures ; algal growth and 
ngineering design. All meetings will be held at the 
nstitution of Civil Engineers, from which further 
warticulars can be obtained. 
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Appointments 


Tue following appointments in the University of 
London have been announced: Dr. J. L. D'Silva, 
reader in physiology at St. Bartholomew’s Hospital 
Medical College, to the University chair of physiology 
tenable at the London Hospital Medical College, as 
from October 1; Mr. C. H. Gray, lecturer in bio- 
chemistry at King’ S College Hospital Medical School, 
to the University chair of chemical pathology tenable 
at the School, as from April 1; Dr. H. A. Magnus, 
director of the Pathology Department and morbid 
anatomist to. King’s College Hospital and to the 
Medical School, to the University chair of morbid 
anatomy tenable at King's College Hospital Medical 
School, as from April 1. 


University of Sheffield 


+ Mr. 8. C. Goopwrw has provided £600 per annum, 
under covenant for seven years, to provide, through 
the Cutlers’ Company, a fellowship in the University 
of Sheffield which will be known as the Goodwin 
Fellowship for postgraduate work in engineering or 
metallurgy, to be offered in each of the next seven 
years. Hach fellowship will be awarded by the 
Cutlers’ Company, on the recommendation of the 
Senate of the University. The value of each fellow- 
ship will be £300 a year, tenable for two years. ~ 

‘The Council of the University of Sheffield has 
made the following appointments: C. R. K. Blundell, 
lecturer in geology; T. Summerfield King, lecturer 
in anatomy; A. A. Carlyle, lecturer in physiology ; 
John Fiddes, assistant lecturer in physics; Gilbert 
Y. Kennedy, research worker in the Department of . 
Pathology under the auspices of the British Empire 
Cancer Campaign. 


University of Aberdeen 


Tue honorary degree of doctor of laws has been 
conferred by the University of Aberdeen on the 
following, among others: Dr. G. A. ‘Currie, vice- 
chancellor of the University of Western Australia ; 
Lord Dudley Gordon, president of the Institution of 
Mechanical Engineers; and Sir John Boyd Orr, 
director-general, United Nations Food and Agri- 
culture Organisation. 

The degree of doctor of philosophy has beo con- 
ferred on the following, the title of the thesis pres- 
ented appearing in brackets: C. H. Gimingham 
(“Life-Form in Plants and, the Structure of Plant 
Communities”); N. Grassie (“A Study of the 
Thermal Degradation of Polymethyl-methacrylate") ; 
H.'G. M. Hardie (“Studies on Phosphate Fixation in 
Soi"); R. J. Hay (“The Kinetics of the Gas Phase 
Polymerisation of some Vinyl Derivatives"); Shih- 
Chen Liang (“The Study of Wood Anatomy within 
the Genus: Larix and the Influence of Internal and 
External Factors Thereon"); Muriel Mackay (“Some 
Aspects of the Photo -polymerisation of Methyl- 
methacrylate’); A. McLaren (“Certain Aspects of 
Free-radical-initiated Polymerisations”); ©. R. 
Masson (‘‘Osmometry of High Polymer Solutions") ; 
Gargestwari Narayana Subba Rao (‘‘Physico-chem- 
ical Investigations on the Muscle Proteins of some 
Commercial Species of Fish caught in North-East 
Scottish Waters"); J. C. Robb (“The Kinetics of the 
Interaction of Atomic Hydrogen with Olefines’’) ; 
J” D. Stewart (“A Comprehensive Survey of thé 
Mathematical Education of Engineers”); R. B. 
Whyte (“The Photosensitisation of Polymerisation in 
the Liquid Phase"); G. W. Youngson ("The Syn- 
thesis of Branched- chain Polymers"). 
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Royal Commission for “the Exhibition of 1851 : 

Awards 

Tas Commissioners for the Exhibition of 1851 have 
announced the award of Overseas Science Research 
Scholarships for 1948 to the following (the subject 
and place of research are given in brackets). On the 
recommendation of the University of Toronto: A. ©. 
Hollis-Hallett (physics, University of Cambridge). 


On the recommendation of the University of Mel-« 


bourne: N. N. Greenwood (physical chemistry, 
University of Cambridge). On the recommendation 
of the University of Sydney: Miss D. C. Davison 
(plant biochemistry, University of Cambridge); and 
P. B. Treacy (nuclear physics, University of Cam- 
bridge). On the recommendation of the University 
of New Zealand: OC. F. Coleman (nuclear physics, 
Univérsity of Cambridge or Birmingham); D. S. 
Coombs (geology, University of Cambridge); and 
E. O. Hall (physics, University of Cambridge). - On 


` the recommendation of the University of Delhi: 


R. P. Bambah (mathematics, University of Cam- 
bridge or London). On the recommendation of the 
University of the Punjab : Miss M. Mehtab (eytology, 
University of Edinburgh). | 


Institution of Electrical Engineers: Offices for 
1948-49 


Tux following officers and new members of Council 
of the Institution of Electrical Engineers have been 
elected to take office on September 30 :, President : 
Mr. T. Graeme N. Haldane ; Vice-Presidents : Mr. 
A. J. Gill, Col. B. H. Leeson; Honorary Treasurer : 
Mr. E. Leete; New Members “of Council: Mr. S. E. 
Goodall, Mr. H. W. Grimmitt, Mr. J. Hall, Dr. W. G. 


Radley, Dr. H. W. H. Warren, Mr. E. L. E. Wheat- . 


eroft, Mr. M. W. Humphrey Davies, Mr. A. V. Milton. 


Douglas Lea Memorial Lecture 


As a memorial to the late Dr. Douglas Edward. 
Lea, the Hospital Physicists Association has decided 
to found & memorial lecture, to be given biennially 
during one of the meetings of the Association, by a 
worker of distinction in the field to which Dr. Lea 
had made many outstanding contributions, namely, 
the actions of radiation on living cells. The lectures 


7 will be open to the public, and thé Association has 


set up a Trust Fund to cover the expenses of these 
lectures in perpetuity. Any income in excess of that 
required to meet the expenses of the lectures will be 


- devoted to scientific research or publication. Friends; 
of the late Dr. D. E. Lea who may wish to contribute 


to this Fund are asked to communicate in the first 
place with Mr. J. W. Boag, Medical Research Council, 


Hammersmith Hospital, London, W.12, who will’ 


notify them of the way in Which contributions should 
be made. 


Announcements 

Tae King in Council has approved of a charter 
granting full university status to the University 
College of Nottingham. Lord Trent, president of the 
College, will be the first chancellor; Mr. B. L. 
Hallward, head' master of Clifton College, will be 
vice-chancellor. 


Tue Hungarian Academy of Science has established 
an Eótvós Medal in commemoration of the hundredth 
anniversary of the birth of the famous Hungarian 
physicist, Loránd Eötvös. The first Eötvös Medal has 
been awarded to Prof. J. Barnéthy and Dr. M. 
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Forró for their outstanding achievements in the realm 
of cosmic radiation. 


Tas James Scott Prize for 1948 of the Roya 
Society of Edinburgh was presented to Prof. Herber 
Dingle at the ordinary meeting of the Society held or 
July 5, 1948, at which, in terms of the Prize, Pros 
Dingle delivered an address on “The Nature c 
Scientific Philosophy". The Neil Prize (1945-47 
was presented in absentia to Dr. Robert Broom, fo: 
his contributions to our knowledge of the foss’ 
vertebrates of the Karroo Beds of South Africa. 


Dr. S. L. Hora, director of the Zoological Surve 
of India, has been appointed an honorary member o 
**'s Lands Plantentuin” by the staff of the scientif» 
institutes of south-east Asia Constituting this bod; 
The letter from Dr. L. G. M. Bass: Beoking, directo» 
of the Botanic Gardens, Buitenzorg, giving thi 
announcement, makes appreciative reference to Dr 
Hora’s contributions to tropical zoology, to the spiri 
of co-operation and friendship he is always able t 
convey to colleagues abroad, and to the need fo 
scientific men in south-east Asia to join forces in 
promoting reconstruction measures. . i 


THE managers of thé Royal Institution have mad 
the first appointment to the Science Research 
Scholarships of the Institution offered to candidate 
from overseas universities. One of these scholarship» 
is to be awarded each year on the advice and recom: 
mendation of the Science Scholarships Committee o 
the Royal Commission for the Exhibition of 1851 
and the award for 1948 has been made to Mis 
Philippa Marion Glasgow ; Miss Glasgow is a physica: 
chemist, and holds the degree of M.Sc. of the Univers 
ity of New Zealand. . 


Tun following have been elected to Beit Fellowship: 
for Scientific Research of the value of £400 pe 
annum each, tenable at the Imperial College o 
Science and Technology: P. W. M. Jacobs, fo- 
research in physical chemistry under the directio 
of Prof. H. V. A. Briscoe; M. J. M. Bernal, fo 
research in applied physical chemistry under th: 
direction of Sir Alfred Egerton. 


Tue Flatford Mill Field Contr of the Council fo 
the Promotion of Field Studies, 10 Exhibition Roao 
London, S.W.7, will be formally opened by the chair 
man of the Carnegie United Kingdom Trust, Mı 
E. Salter Dayies, on July 23. 


We have receiyed a copy of No. 1 of Vol. 2 œ 
Quarterly Reviews, published by the Chemical Societ; 
(price to non-fellows, 8s. per number or 25s. pe 
annum). It contains, in 91 pages, articles by H. N 
Wilson and J. G. M. Bremner on “Disproportionation 
in Inorganic Compounds”, by D. V. N. Hardy an 
N. J. L. Megson on “The Chemistry of Silicom 
Polymers”, by L. J. Haynes on “Physiologicall: 
Active Unsaturated Lactones", and by A. D. WalsW 
on “Far Ultra-Violet Spectra, Ionisation Potentials 
and their Significance in Chemistry”. The publication 
is intended to be of interest to chemists generall: 
and not ohly to workers in the fields reviewed. ; 
limited number of additional subseriptions for Vol. . 
can be accepted. , 


Erratum. We regret that the illustration accom 
panying the communication entitled “Eye Move 
ments During Monocular Fixation” by Drs. Mary P' 
Lord and W. D. Wright (Nature, July 3, p. 25) ha. 
been printed upside down. 
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for opinions. expressed by their correspondents. 
No notice 4s taken of anonymous communications 


Role of the Hydroxyl Group in the Gelation 
of Aluminium Soaps in Hydrocarbons 


Iw most of the early investigations, aluminium | ' 


jo&ps were prepared by aqueous metathesis between a 

soluble soap and an aluminium salt. As pointed out 
vy McBain}, the result of reaction between a weak 
„cid and a weak base is not likely to produce 
* stable salt. The tendency of aqueous solutions of 
sluminium salts to precipitate aluminium hydroxide 
rer & range of pH is well known, so some at least of 
«oap prepared by aqueous metathesis is likely to con- 
dst of fatty acid adsorbed on to precipitated alum- 
nium hydroxide. Analogous to the alumino silicates, 
wlums, etc., one could associate & co-ordination num- 
ver of four or six with aluminium, giving many 
Kifferent possibilities of co-ordination with fatty acid 
'adieal, undissociated fatty acid and water. When 
he effect of pH, heat and method of preparation on 
rich a heterogeneous system? is considered, it is not 
rurprising that results are difficult to duplicate. 

At ordinary temperatures, soaps prepared by the 
ubove method have a negligible solubility in hydro- 
:arbons, and tend to gel. On the other hand, a fatty | 
«cid and an aluminium alcoholate, when moisture is 
igorously excluded, react exothermically to give a 
oduct which is extremely soluble in benzene and 
Koes not gel. A study of benzene solutions of these 
uluminium ‘soaps’ prepared in the absence of water 
mas given some interesting results. In each case the 
-s0ap’ is prepared in situ, and so the solution contains 
iome free alcohol. 

(1) The addition of very small amounts of water 
auses a marked gelling and increase in viscosity 
ven at low concentrations of'soap. A quantitative 
tudy of this is presented in the accompanying graph. 
n this case the equivalent of two molecules of fatty 
seid per molecule of aluminium alcoholate, Al(OR)s, 
vas allowed to react in a solution containing 2-66 
ser cent aluminium sec. butylate, and the viscosity 
«vas plotted against the number of molecules of water 
«er atom of aluminium. The viscosity is anomalous 
«nd is therefore given as the time of fall of a 3/32-in. 
Kiameter steel ball through 5 cm. of the system. 
Nithin experimental error, it can be seen that in 
ach case the viscosity rises to a steep maximum 
«t the equivalent of one molecule of water per atom 
of aluminium, and then falls sharply until at about 
he equivalent of 2 moles of water precipitation of 
.oap begins. The position of the maximum viscosity 
3 independent of the relative or total amounts of 
«atty acid and alcoholate allowed to react together; 
xowever, in the region of 1-0 mole of fatty acid per mole 
«f alcoholate, precipitation and heterogeneity make 
-esults unreliable. The highest maximum is produced 
«ey 2 moles of fatty acid per mole of alcoholate. 

(2) It is possible tó obtain reproducible, rather 
unstable solid monolayers by spreading on water a 
wenzene solution of soap, prepared anhydrously as 
bove. The compressed monolayers, which will 
tand pressures up to 50 dynes per cm.. for a few 
sainutes, show an area of 19 A.? per molecule of fatty 
„cid, provided the molecular ratio of fatty acid to 
«lcoholate exceeds 1:5. Below this, a considerable 
Kecrease in area is observed, indicating that fatty 
cid has been removed from the surface. 
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Results further confirm the conclusions of other 
workers!) that the aluminium tri-soap, empirically 
Al(OF), does not exist, and that at most two fatty 
acid molecules react with one of alcoholate to give 
a di-soap mono-alcoholate Al(OF),OR. The change 
in viscosity, on addition of water to the freely flowing 
solution of the anhydrously prepared soap, demon- 
strates the essential part played by the hydroxyl 
group, in the gelation of aluminium soaps in hydro- 
carbons. The fact that the water reacts exothermic- 
ally, releasing alcohol, and that the product of re- 
action is similar in all properties to the di-soap pre- 
pared by aqueous metathesis, leaves little doubt that 
a hydroxy compound is being formed. 

Robinson and Peak* have shown that aluminium 
aleoholates exhibit fourfold polymerization, 
[Al(OBR),;, in organic solvents such as benzene, 
naphthalene and butyl alcohol, and offer inconclusive 
evidence that this polymerization persists in the 
vapour state. They have suggested a stable octa- 
hedral structure for these alcoholates, which, when 
modified’, may be written : ‘ 


R R 
! ! Oo R oO. 
| | | 
RO—Al—0—— Al—OR 
. t | 
, R—O O--R " 


| 
] £RO—A1-——O——A1—OR 
ht: Jd | | 
i o R o 
R R 
This structure would account satisfactorily for the 
stability, low melting points and boiling points and 


n 
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‘Other properties of aluminium aleoholates. It in- 
dicates, too, that two aleoholate groups would react 
differently from & third; this partially steric effect 
could account for the -diffculty of replacing three 
alcoholate groups by fatty acid. i 
On replacement of —OR by —OH, a more strongly. 
R 


electronegative group, the co-ordinate bond —O—Al 
is enormously weakened, allowing the possibility of. 
disruption of the closed-ring polymer and the forma- 
tion of long chains by hydroxyl bonding. Obviously 
this chain formation, and so gelling, is at a maximum 
when one —OH group is attached to each aluminium 
atom, and begins to fall off as other compounds such , 
as water, amines, phenols, etc., which compete for 
hydroxyl bonds, are introduced. This agrees with 
practice. The lack of gelling power shown by alum- 
inium mono-soaps can be explained by intra-mole- 
cular hydroxyl bonding. : ; 

An aluminium soap hydrocarbon gel can then be 
considered as made up of very large molecules loosely 
held together by (1) hydroxyl bonds, (2) Van der 
Waals attraction of long hydrocarbon chains. That 
a balance between these two types of bond exists is 
shown by the fact that equal concentrations (by 
weight) of soaps of varying chain-length show little 
variance in visco-elastic properties, as compared with 
the large differences shown by the equimolecular 
concentrations of the different long-chain soaps (see 
accompanying graph). " 

The influence of a third possible linkage, from the 
carboxyl group of the soap, C— O—AI, is being in- 
vestigated. Details will be published elsewhere. 

We are grateful to the chief scientist, Ministry of 
Supply, for permission to publish this communication. 

: CT. S. MoROBZERTS ` 
: - . J. H. SCHULMAN 
Department of Colloid Science, : 
University, Cambridge. 


E March 10. 

v D 

! McBain, J. W., and McClatchie, W. L., J. Amer. Chem. Soc., 54, 
3266 (1932). o 


? Marion, 8. P., and Thomas, A. P., J. Coll. Sci., 1, 221 (1946). Shreve, 
G. W., Pomeroy, H. H., and Mysels, K. J., J. Phys. and Coll. 
Sci., 61, 963 (1947). 


* Gray, V. R., Ph.D. Thesis. ` i a X 
* Robinson, R. A., and Peak, D. A., J. Phys. Chem., 39, 1125 (1935). 
$ McBain, J. W., Trans. Farad. Soc., 49 B, 173 (1946). 


Processing Thick Emulsions for Nuclear 
Research 


Is the-application of the photographic method to 
research in cosmic-ray and nuclear physics, the need 
has always been felt for emulsions of thickness com- 
parable with the range of the particles to be recorded. 
The use of thick emulsions has been greatly restricted, 
however, by the difficulties met in processing them. 

` It has been possible to use plates with emulsions 


2004. thick but, using conventional methods, the * 


degree of development is found to be much greater 
at the top than at the bottom of the emulsion. It 
follows that the grain density, in the tracks of part- 
icles of the same ionizing power, varies with the 
depth of the track; a result which leads to great 
difficulty in interpreting the experimental material 
even in experiments where it is possible to use short 
exposures so that complications due, to fading are 
not present. We give here a brief outline of a method 
of processing ‘which has enabled us to ptoducd a 
nearly uniform development of emulsions‘ 300 p 


i 


- d 


i É 
NATURE - 


July 17, 1948 vol. 162 


thick, so that the’ grain density in the tracks o: 
particles in regions of equal ionization does not vary 
by more than 10 per cent from the top to the-botton: 
of the emulsion. l : 
To secure uniform development, we must in prin 
ciple make sure that the developer has time to per 
meate the emulsion before it acts. This might b« 
achieved by soaking for a long time in a develope 
which acts very slowly (by reason, for example, o! 
low concentration of alkali, high concentration o! 
restrainer, or low temperature). Alternatively, wt 
may attempt to separate the processes of permeatior 
and development. We have done this by cold soaking 
followed by rise of temperature, making use of the 
fact that the rate of permeation has a lower tempera. 
ture coefficient than-the rate of development. . 
The procedure is as follows: the plates are first 
soaked in water and then in cold developer. The 
temperature is next raised with the plates protected! 
from a further increase in the concentration of the 
developing agent. After a suitable period of develop- 
ment, further action is checked in a cold stop bath, 
and the fixing is begun in a cold solution, the tem. 
perature of which is afterwards raised (see Fig. 1). 


FIXING SOLUTION 


stor BATH 





90 720 150 180 


Fig. 1. GRAPH OF TYPICAL OPERATION FOR 300-MIORON PLATES 
: 1 

The accompanying photomicrographs (Fig. 2) shov 
proton tracks at different depths in an emulsion 300; 
thick. The number of grains in the last 200 u is 37. 
for the surface track and 361 for that which start 
at the glass. 

This method, which we call ‘temperature develop» 
ment’ (T.D.), has a greater flexibility than that corn 
monly employed. The conditions of development in 
the ordinary method are determined more by th 
time that must be allowed for the penetration of th 
solution into the emulsion than by any other factor 
In temperature development, most of the develop 
ment takes place when the temperature is high, afte 
the solution is nearly uniformly distributed throug” 
the plate. This makes it possible to achieve differen» 
degrees of ‘discrimination’ in the same type o 
emulsion, by varying the temperature and time c 
developmient and the composition of the developem 
~ A stringent test of the advantages of the metho 
has been given by observations on f-r&y racks i 
the new Kodak X-ray emulsions!. Since the electro 
is highly scattered, it is difficult to find the complet 
track of a 100 keV. electron in an emulsion 50 
thick. In the 100 v. and 200 v. emulsions, temperatur 
development made it possible to follow the fra 
tracks to greater lengths than in normally develope 
plates. Moreover, by ‘violent’ uniform developmen» 
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Fig.2. PROTON TRACKS IN 4 300-MIORON PLATE. RECOIL PROTONS 


FROM NEUTRONS FROM A RADIUM-BERYLLIUM SOURCE. y-RAY 
- BAOKGROUND 


Fig. 3. PROTON TRACK IN A 700-MIORON PLATE.” AVERAGE DEPTH 
OF TRAOK, 680 MICRONS. HEAVY y-RAY BACKGROUND 


itis possible to detect the last grains of electron tracks 
ab every depth, even in the Ilford emulsions. 

We cannot give here a standard development pro- 
cedure, for in the experimental plates on which we 
have been working the optimum conditions vary from 
batch to batch of the same nominal type of emulsion, 
and must therefore be found by trial and error. The 
strength of the developer must be adjusted to achieve 
penetration with little development during the cold 
stage, and the temperature raised for a time between 
10 and 40 min., to between 18? and 30? C., according 
to the degree of discrimination required and to the 
composition of the plate. Boron ‘loaded’ plates 
always show considerable unevenness in develop- 
ment. The presence'of local concentrations of the 
‘loading’ salt results in ‘islands’ in the tracks, regions 
of exceptionally high grain density, and blistering 
due to local swelling. These drawbacks tend to offset 
the advantages which have been claimed for the 
use of these plates in cosmic-ray work?. 

By diminishing the activity of the developer, and 
increasing the time of cold soaking, 700 y. plates were 
processed without great difficulty (Fig. 3). 

At such depths, the optical conditions become 
critical. Inhomogeneities and impurities in the upper 

: layers of the emulsion i impair the image in the micro- 
scope and lead to apparent ‘scattering’ of the tracks 
below. If the number of ‘events’ in the emulsion is 
too high, ‘deep’ tracks may be completely obscured. 
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| Some of the impurities can = removed by thorough 
washing in distilled water. The translucency: of the 
| emulsion car also be improved by immersing it in a 
j second strong fixing solution after it has been washed 
, and dried in the normal way. When it is possible 
f to look from the other side of the emulsion*, which 
i can be done with an ordinary microscope if either a 
| stripped emulsion or one backed by thin celluloid 
! is used, the maximum thickness which it is possible 
to observe can be doubled. It seems now that the 
‘limit to the use of very thick emulsion is set by 
| optical, rather than processing, difficulties. 
|. We wish to express our gratitude to Dr. C. F. 
| Powell for helpful diseussions during the work; to. 
M C. Waller or Ilford, Ltd., and to Dr. W. F. Berg, 
'Dr. R. W. Berriman, Dr. R. H. Herz and Dr. 


° Io W. W. Stevens of Kodak, Ltd., who prepared the 


special emulsions for us. Wo wish also to thank 
Mr. E. Samuel for his invaluable help with the 
| photomicrographs. 
C. C. DILWORTH ; 
Q. P. S. OccHranint: 


* Now at Associated Electrical Industries Laboratory, Aldermaston. 
! Berriman, Nature, 161, 432 (1048). 


| R. M. PAYNE* 
H. H. Wills Physical Laboratory, 
| Bristol. 
May 20. i 
| 


: Ringuet, Krakow Symposium (October 1 
A Bates and Occhialini, Nature, 161, 473 ioe): $ 


ut 


Steric Hindrance in Vinyl-Mesitylene 
A NUMBER of workers have observed various 
anomalous properties in nuclear-substituted deriva- 
tives of mesitylene, such anomalies usually being 
lascribed to restricted rotation about the bond con- 
mecting the substituent to the benzene ring caused 
[by the two ortho-methyl - groups. In particular, 
‘Adams and Theobald: have resolved Q-bromo-B- 
(3-bromo- 2,4,6-trimethylphenyl)-acrylic acid and the 
corresponding B-chloro - compound into optically 
active forms, and have shown the half-life period of 
the latter to be much greater for the bromo- than 
for the chloro - compound (64 hr. and 200 min. 
respectively). Substitution of hydrogen for the 
halogen atom would clearly make resolution im- 
possible. , However, we have recently shown that 
restriction of rotation is still appreciable even with 
Such a small ‘blocking’ group as hydrogen, by a 
Study of the simplest possible compound of this. 
class, namely, vinyl-mesitylene. 
| The abnormality of this hydrocarbon, as compared 
with similar compounds in which the vinyl group 
is not ‘blocked’ by two ortho-methyl - groups, is ap- 
parent in the values of most of its physical constants 
Such as freezing point, boiling point, refractive index 
and specific dispersion. ‘The ultra-violet absorption 
spectrum shows the typical reduced absorption 
"Observed by various workers'for mesitylene com- 
pounds containing larger groups, such as aceto-?, and 
nitro- , substituted in the benzene nucleus. . The 
infra-red absorption spectrum shows differences from: 
the spectra of styrene and meta- and para-methyl- * 
styrene in the regions characteristic of vibrations of 
*the vinyl group, supporting the hypothesis that 
‘blocking’ in the ortho - positions affects the electronic 
structure. These effects can best be explained in, 
terme of restricted rotation about the C—C bond 


which attaches the vinyl - group to the nucleus, thus . 


n t 


|* Lattes, Occhialini and’ Powell, Nature, 160, HÀ MI Leprince- 
; Y 


iD, 
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hindering the assumption of & coplanar configuration 
and hence the resonance of the external double bond 
with the nucleus. 

The most remarkable manifestation of this effect 

‘is the greatly reduced tendency of this hydrocarbon 
to polymerize, which was first noticed by Klages‘. 
It has been found to undergo no measurable change 
in two weeks at 100? C., whereas the polymerization 
of styrene and other nuclear- methylated homologues 
containing at least one unsubstituted position ortho- 
to the vinyl - group is about 90 per cent complete 
after two or three days at this temperature. Poly- 
merization to an extremely brittle polymer of low 
molecular weight was effected by heating at 190° C. 
for several days, and also at room temperature in 
the presence of about 1 per cent of stannic chloride 
as catalyst. ' 

. Since 2,6-dichloro- -styrene has been reported to 
polymerize readily’, it is possible that some electronic 
interaction, such as the reversed field effect of the 
ortho-methyl - groups?, is also of importance in causing 
the stability of vinyl-mesitylene. 

There is & close analogy in steric terms between 
vinyl-mesitylene and «-methyl-styrene, for, in the 
former, the relevant rotation is hindered by the two 
ortho-methyl - groups, and in the latter the two ortho- 
hydrogen atoms interfere with the methyl - group on 
the rotating propenyl- group. This analogy extends 
to the physical properties, and polymerization char- 
acteristics of the two compounds’. 

We are indebted to Dr. H. W: Thompson for the 
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of styrene being very Small, and with there being 
very little induction of a moment in the vinyl- grouping 
by the o-methyl - group in (IIT). Direct measurements 
on styrene leave uncertainty about its moment; but 


. this is probably not greater than 0-87 D43,4,5, 


The moment of (IV) is therefore larger than is 
consistent with the other values:, The most obvious 
cause of this anomaly (see preceding communication ; 
cf. Hampson and co-workers)! is that in (IV) the 

o-methyl - groups prevent the vinyl - group assuming a 
configuration co-planar with the benzene ring, as it 
would need,to do to be in the best position for form- 
ing x-bonds therewith. 

This explanation implies that the moment of the 
styrene molecule in which x-bonding is prevented may 
be as large as 0-4 D, though there is no evidence as yet 
to show which pole is nearer to the benzene ring. 

If this be so, then whichever is the direction, the 
moment is different from that actually found for 
styrene, and this indicates that the x-bonding in the 


latter causes a moment which may be c. + 0-1 to. 


+ 0-4, or — 0:4 to — 0:7 D; that is, there is a 
permanent electron drift tending to cause either 
ortho-, para- or meta - direction in the ring. The latter 
seems to us unlikely, but until the direction of the 
moment of (IV) has been established, no certain 
answer can be given to this question. 

A further, implication is that in the ‘inhibited’ 
styrene either the c-bond skeleton is polar, or the 
motnent ‘of the C—H bond is different in benzene 
and in ethylene, or both are true. 


infra-red measurements, and to the directors of | There appears also to be a difference between the 


Trinidad Leaseholds, Ltd., for permission to publish 
this note ; a full account, of the work will be published 
elsewhere. 
' ES F. R. Buck 
2 ` G. T. KENNEDY 
4 F. MORTON 
E. M. TANNER 
Trinidad Leaseholds, Limited, - 
Central Laboratory, 
King’s Langley, 
Herts. 
March 30. 


, and Theobald, O. W., J. Amer. Chem. Soe., 85, 2388 


M Adams, R sn 
=o" Shaughnessy, M. M. T., and Rodebush, W. T., J. Amer. Chem. Soc., 
?* Brown, W. G., Aud Reagan, H., J. Amer. Chem. Soc., 69, 1032 (1947). 
* Klages, A., Ber., 85, 2245 (1902). 

5 Marvel, C. '$., e al., J. Amer. Chem. Soc., 68, 861 (1940). 

5 Kenner, J., and Morton, F., J. Chem, Soc., 679 (1934). 


? Cf. Heraberger A. B., Re id. J. [C., and Heni ann, R. 1G., Ind. 
ng. Chem 89, 1073 cross). | porum : 


a 


—t 


Electric Dipole Moments of Some Styrenes 


Tue electric dipole moments, in benzene solution 
at 25°C., of the following nuclear methylated 
styrenes have been measured : 


(I) p-methyl-styrene | '0:38 £0-1D 
(II) m-methyl-styrene 0-36 +0-1D 
(IIT) 2,4,5-trimethyl-styrene 0:45 + 0:1D 


(IV) 2,4,6-trimethyl-styrene 0-42 + 0-1D 
These values are approximately corrected for atom 


polarization. Otto and Wenzke! report'a value of 
0-63 D for (I). The others appear not to have been* 
examined. , 


The moment of toluene is 0:35 D in the gas phase, 
corrected for atom polarization? ; so the values found 
. for (I), (II) and (III) are consistent with the moment 


‘with muscovite are given below. 


moments of styrene and of triphenylethylene (0-6 D °), 
which may arise in the same way. 


We are indebted to Mr. G. T. Kennedy for bringing- 


this problem to our notiee, and for supplying the 
compounds. 
K. B. EvERARD 
, L. E. Sorron ` 
Physical Chemistry Laboratory, 
Oxford. 
March 30. 


* 1J. Amer. Chem. Soc., 57, 294 (1935). 


m S P., and McAlpine, K. B., J. Amer. Chem. Soe., 55, 453 
* Smyth, x P., and Dornte, R. W., J. Amer. ‘Chem. Soc., 58, 1296 


< Lee, S., J. Soc. Chem. Ind., Japan, 43, 190 (1940). 
* Hannay, N. B.,and Smyth, C. P., J. Amer. Chem. Soc., 68, 244 (1946). 
eJ, Chem. Soe. 10 (1937); 982 (1989). ` 
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Titration Curves of Hydrogen Micas 


THE titration curves of a number of micas have 
been studied as a part of a scheme of work on the 
electrochemistry of structurally well-known crystals 
in finely ground states. Some typical results obtained 
Details will be 
published elsewhere. 

The finely ground material having particles with 
‘equivalent spherical diameters’ smaller than 2-0 
microns was leached with dilute hydrochloric acid 
to obtain the hydrogen- or acid-mica by the replace- 
ment of the exposed potassiums by hydrogen ions. 
Potentiometric titration curves of hydrosols of this 
hydrogen mica with bases show three inflexions, the 
first of which is often very weak while the other 
two are quite prominent. The ‘pH values at the in- 
flexions as well as the form of the titration curve 
depend, to some extent, on the nature of the base 
used. Titration with sodium or potassium hydroxide 
gives the first inflexion at a pH between 6-15 and 


1948 


"Ne. 4107 July 


“eg 
o] 


Ww 





e ma Joo 45.0 boo 


m.e. KOH per 100 gm. hydrogen mica 


76-09 


7:3; the second and third inflexions occur near 
pH 9-0 and 10-5, respectively. A typical titration 
eurve obtained on titrating a 1-0 per cent sol with 
potassium is shown in the accompanying graph. The 
initial (dotted) portion of the curve, drawn separately 
on a different. scale to bring out the first (weak) 
inflexion clearly, resembles that of a weak acid. 
Pauling’, on the other hand, had predicted a very 
strong acid character of hydrogen mica. 

Practically all the buffer action of the sol, especially 
the buffering beyond the first inflexion, is observed 
at pH values much higher than the range of pH 
(approximately 4-14-5-0) within which aluminium 
hydroxide is precipitated?. No aluminium could be 
detected in the clear supernatant liquid of a mixture 
of the sol and potassium chloride in which the con- 
centration of the salt was as high as 1:0N. This 
supernatant liquid had a much lower pH. than the 
pure sol, and it contained an amount of titratable 
acid which is approximately equal to—in some cases, 
it is appreciably less but never greater than—that 
obtained at the first inflexion of the titration curve 
of the pure sol with potassium hydroxide. 
` The acidity value calculated at the second inflexion 
of the titration curve of the sol in terms of milli- 
equivalents per 100 gm. of dry matter is, in all cases, 
equivalent to the quantity of potassium ions dis- 
placed from the ground muscovite in preparing the 
hydrogen system, and it indicates that this inflexion 
marks the completion of the neutralization of hydro- 
gen ions acquired by the surface in exchange for the 
exposed potassium ions of the platelets. The acidity 
values calculated at the third and second inflexions 
are as 3:1, the actual values in the case of the 
specimen the titration curve of which is reproduced 
being, respectively, 16-0 and 47-5 milli-equiv. per 100 
gm. This is just what would be expected if the two 
hydroxyl groups reckoned for each hydrogen ion of 
the above category in the hydrogen mica (to which 
the formula H(AL)(AlSijO,(OH), can be given 
in the case of muscovite) reacted with the base at 
the third, or final, inflexion. Actually, for each such 
H ion, two structurally identical OH groups are 
available for interaction with the base through 
hexagonal rings of oxygens. The portion of the titra- 
tion curve between the second and third inflexions, 
therefore, appears to indicate the neutralization of 
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hydrogen ions dissociated from these hydroxyl 
groups. 

The bearing of the above results on the question 
of the nature of heterogeneous acid systems and, ` 
, in particular, on the buffer action and cation-binding 
` power of clays and clay minerals which also have a 
micaceous structure, will be fully discussed elsewhere. 

. , . R. P. Mirra 
KS. RAJAGOPALAN 


D 


, _ Chemical Laboratories, ' 
' ^ University of Delhi. 
' 1 Pauling, L “The Nature of the gronie Bond”, 376 (Cornell 


Univesity Press, Ithaca, 1939 edit.). 
? Britton, H., “Hydrogen Tons” p 2, 51 (1942 edit.). 





' A Modified lonophoresis Apparatus 


Consden, Gordon and Martin! have described an 
apparatus for the electrophoretic separation of mole- 
cules of low molecular weight in a solid medium. | 
‘They show that rapid perfusion of the electrodes of 
such an apparatus is essential, in order that, even 
‘after the potential has been applied for some con- 
siderable time, there may be no appreciable change 
in pH at the gel/liquid interface due to increased 
ionic concentration at this point. In the apparatus 
‘described in their paper, the perfusion buffer is lost, 
‘since, after bathing the electrodes, it passes into the 
cooling. chamber beneath the gel trough, and so to 
lwaste. Two considerations led me to explore the 
‘possibilities of separating these two liquids. : 
. First, it appeared desirable in certain cases to be 
‘able to obtain in solution amino-acids which had run 
the full length of the gel, by collecting fractions of 
the perfusate as the bands reached the electrode 
compartments. Secondly, since the time taken for 
the first band to traverse the length ofthe gel 
might be a period of many hours, and similar intervals 
might occur between successive bands, it appeared 
desirable to conserve the buffer solution during those 
periods when no amino-acids were passing across ‘the 

gel/buffer interface. With this in view, various altera- 
tions and additions were 
made to the apparatus 
as described by Consden 
et al. 

A tube was inserted 
in the base of the elect- 
rode compartment .in 
place of the aperture 
giving direct access to 
the cooling trough. - 
Through this the buffer 
was able to flow directly 
into a sump (4) be- 
neath the apparatus. 
The surface of the liquid 
in this sump was main- 
tained at a constant 
level by means of an 
intermittent air-lift pump 
connecting the sump by 
means of a vertical tube 
having @ diagonally 
ground tip, with a sub- 
sidiary . reservoir (B) 
above, the Marriotte 

. bottle . (C) containing 
the main store of buffer. 

The decreased pressure ' 





CIRCULATING DEVICE FOR 


CONTINUOUS ELECTRODE 
PERFUSION 
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activating the air-lift device was provided by a 
water pump connected to the reservoir, from 
the base of which & tube led into the Marriotté 
bottle, terminating below the surface of the liquid. 
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Provision was made for maintaining the volume . 


of buffer in the system by combining a funnel 
with the vertical tube in the Marriotte bottle which 
governed the flow of liquid from the jet. This jet 
(D) was allowed to impinge on the surface of a glass 
rod which led the buffer into the electrode com- 
partment. Such an srrangement permitted the rate 
of flow to be accurately controlled, since the differ- 
ence in levels between the jet and the bottom of 
the funnel stem could be altered at will without 
affecting the rest of the apparatus. Variations in 
the water pressure to the pump were shown to cause 
the level of liquid in the sump to rise to such a height 
above the tip of the vertical tube that air was no 
longer able to enter at the bottom, with the resultant 
stoppage of circulation. This was obviated by the 
incorporation of a syphon in the sump to maintain 


the surface of the liquid at the level of the tip of the . 


vertical tube. Two sets of apparatus, one for each 
electrode compartment, were attached to the same 
vacuum line, in order that the rate of flow to each 
electrode might be identical. 

In runs of eight hours or.more, using a neutral gel 
and phosphate buffers, the pH of the perfusates was 
not found to vary by more than 0-1 pH. unit,except 
during those periods when acidic or basic amino- 
acids were leaving the gel. These fractions, and those 

' of other amino-acids, were collected by interrupting 
the return of the buffer to the reservoir and sub- 
stituting a receiver for the sump. The arrival of any 
band at the gel/buffer interface was calculated from 
the relative displacements of the bands as determined 
by the ‘printing’ method of the original authors. Two 
such prints were taken at intervals during the course 
ofa&run; this necessitated the use of a trough without 
a lid, but no trouble due to swelling or contraction 
of the gel was encountered. It was found that the 
ionic concentration in the gel remained sufficiently 
constant during any one run for the relationship 
between time and distance to be taken as linear. 

: David A. HALL 
Department of Biochemistry, : 
Sehool of Medicine, 
Leeds. ` 
March 18. 
' 1 Qonsden, Gordon and Martin, Biochem. J., 40, 38 (1916). 





of Ultrasonic Waves, in 
Acetic Acid. 


.. THERE are broadly three possible causes of 
absorption of ultrasónie waves in liquids. The first 
two are viscosity! and conduction of heat?; these 
give rise to an absorption the coefficient « of which 
varies as the square of the frequency v at all fre- 
quencies*»4, The third general cause is the perturba- 
tion by the wave of any equilibrium that may be 
set up in the liquid, if the new equilibrium state is 
attained exponentially, with a ‘relaxation’ time 
constant. The equilibrium may be chemical®, or 
one involving the various degrees of freedom con- 
tributing to the specific heat?, or between mole-e 
cules arranged, in an orderly structure and others 
arranged at random*. Whatever the mechanism 
responsible for the relaxation time, Kneser’ has shown 
that it will contribute an additional absorption «, 


[4] 
Absorption 


4 


e? 
e 
e 
e 
? em. 


o 
e 
e 


1000 


Absorption, aj»? x 10” sec,* cm.7! 


Absorption, ajv? x 10" sec. 
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Fig.1. ABSORPTIONIN ACETIO ACID. POINTSIN CIROLES, BAZULIN'S 
RESULTS; POINTS IN SQUARES, AUTHOR'S RESULTS. UPPER CURVE 
REPRESENTS PART OF THE LOWER OURVE ON A LARGER SOALE 


which'is a function of the frequency v. He has 
shown that for frequencies considerably below a 


-relaxation frequency, « varies strictly as v?; con- 


siderably above this frequency it becomes constant ; 
the quantity u = «A = «a.c/v reaches a maximum 


. value at the relaxation frequency. 


r 


If we find a case where « is not strictly proportional 
to v?, then it may be possible to distinguish between 
differing causes of absorption acting at the same time 
in the liquid. A good example is provided by.acetic 
acid. A plot of ajv? against log v (Fig. 1) for this 
liquid shows that at high frequencies aft tends to & 
constant value of about 155 x 1077 sec. cemi. At 
lower frequencies it rises greatly, suggesting a relaxa- 
tion frequency at some lower frequency. The experi- 
mental'results are due to Bazulin® and some recent 
measurements I have made, which are in good agree- 
ment with one another. The temperature was 
16-17° C. for most of the observations. ^ 

‘If we postulate that the value of 155 x 10°37 
represents the absorption due to viscosity, heat con- 
duction and any relaxation process the relaxation 
frequency of which is well above 10° c.p.s., then it is 
permissible to subtract this amount from the values 
of ajv? at all frequencies below 10? c.p.s. The remain- 
ing attenuation is then presumably due to a single 
relaxation process at around 2 x 10* c.p.s., and it is 
possible to make a quantitative test of Kneser’s 
equation (14) 7: 
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Fig. 2. RESIDUAL ABSORPTION ajr, AFTER SUBTRAOTION OF AB- 
SORPTION CORRESPONDING TO ajy? = 155 x 107". THEORETICAL 
VALUES ON ‘OURVE., POINTS IN OIROLES, BAZULIN’S RESULTS; 

POINTS IN SQUARES, AUTHOR'S RESULTS . na 
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At 
Kneser'e equation can then be pür, in the form 


= MAQ[v + 1m"), 


and may; be ad by plotting lja against 1/v®. 
This plot yields the best values of A and vm to fit 
the experimental points; from the plot we find 
A = 12,000 x 107? sec.? em. and vm = 2-0 x 10° 
€.p.&, These constants can'be used to calculate the 
theoretical variation of a] v, which is proportional to u. 
In Fig. 2 the expected variation of «/v as a function 
of log v is represented by the solid line, and the points 
are observed values of a/v, after subtraction of the 
absorption corresponding to «/v* = 155 x 10-1? sec.? 
m.1, The agreement with theory is good and 
suggests that the extra absorption is correctly 
ascribed to some phenomenon with a relaxation time 
of 5 x 19-7 sec. ^, 

The process responsible for the absorption in this 
ase is very probably the chemical equilibrium be- 
tween the dimer and the'monomer of acetic acid. 
The rate of this reaction, and consequently vm, 
should increase rapidly with temperature. Experi- 
ments to find the temperature dependence of vm are 
in progress. 

Kneser’s relation (11) also enables an estimate to 


^ 


Mite 


be made of the total change i in velocity to be expected. 


"corresponding to the'fall in «/v*, For 


i 
em a. 
2e Id 


&CVg, 
TYm? 





Wsing the valus of A and ww quoted &bovej, and 
wutting c & 1 x 105 em. secl, we find 


De Bow bx 10% 


Kt seems likely that such a small change in velocity 
‘will be hard to find, due to.the heavy absorption 
nthe frequency-range concerned. The 1 per cent 
dispersion reported by Spakowski® between 0-2 and 
3 Me./s. appears to be roughly confirmed. 
J. M. M. PINKERTON 
Cavendish Laboratory, a 
Cambridge. | 
March 19. ' l 
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Crystal Structure of B-Starch from : 
' X-Ray Fibre Diagrams h 


In recent papers!; Kreger has published fibre data 
Tom the B(tuber)-modifiéation of starch. Though 
ais technique is new and interesting, Kreger’s results 
nainly confirm ` date which were published some 
years ago?.' . Apparently the earlier fibre diagrams 
were more highly orientated than Kreger’s, since the 
ibre spacing (10-6 + 0-1kX.) could be“ obtained 
inambiguously from these diagrams. More recently, 
»oth B and A (cereal-type) fibres haVe been prepared 
»y new techniques with truly extraordinary orienta- 
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Now frequencies “afv® m 2umjovm = A; say. 
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tions’, The fibre spacing of the A-modification 
(10:5 kX.) is substantially ‘equal to that, of the 

B-modification, a result not unexpected, since, Bear 
and, French established a very close relationship ` 
between these niodifications of starch‘. 

From the“fibre diagrams a unit cell and rough 
structure for the B-modification of starch have been 
{proposed?. The orthorhombic unit, a = 16-0, 
b (fibre) — 10-6, c — 9-1 kX., is essentially the same 
jas suggested in Kreger’s first paper. More recently, 
Kreger has criticized this unit on the grounds that 


ae 


: it leads to an X-ray density (1:60) no greater than 


the observed density of starch under water (1-60— 
i -63).. The X-ray density was calculated assuming 
that the hydration of B-starch amounts to one water 


'moleeule per glucose residue. 


| The degree of hydration assumed by Kreger is 
apparently about right for the A modification of 
Starch ; “but there is considerable reason for believing 


t 


that the ideal hydration of the B-modification is. i 


dgigher. Thus, air-dried corn Starch ‘and the cereal `: 
ches contain about 10 per cent moisture, while s 
tapioca, potato and other tuber starches normally 
contain about 15-20 per cent (between 14-2 water. 


molecules per glucose residue*). Moreover, it has been . 


noted that the tuber starches especially yield much 
sharper X-ray diagrams when thoroughly wet with 


waters, indicating that a very high degree of hydration 


is ideal for the crystalline portions of B-starch. It 


: seems not unreasonable that at the ideal com- 


x 


position of the B-modification there are as many as 
two water ‘molecules per glucose residue. In this 
case, the X-ray density would be 1-67, certainly 
high enough for a carbohydrate and in very satis- 
factory agreement with observed densities of starch 
under water (1:60—1-63).. 

(The difficulty in understanding the fibre spacing 
of starch, noted by Kreger’, has been distussed before, 
However, the lower fibre spacing found from space 
models is gensitive to angles in the glucose ring and 
in! the glucosidic bond, and the proposed structure 
cannot be eliminated by considerations of only those 
models which have tetrahedral or other idealized, 
angles. 

In considering the possibility of an error in the 


. suggested unit cell for B-starch, it seems well to 


point ‘out that the difficulties in interpretation of 
fibre diagrams usually arise from crew axes or: 


. centring which eliminate the first-order spacings of 


the non-fibre axes. The B-modification of starch, in 
the present interpretation, has a screw axis only 
along the,fibre axis, ‘the spacing of which is not in 
doubt. The a-axis of the proposed unit cell is just 
the: Bragg’ spacing of the lowest-order reflexion on 


` the} equator of the fibre diagram. This leaves no 


further room for manipulation of lattice parameters 
from fibre data for an orthorhombic unit, arid makes 
it nearly certain that no simpler unit for the B.. 
modification can be found. 
us R. E. RUNDLE 

Department of Chemistry, fy 
Iowa State College, $ 

. Ames, Iowa. i 

, March ll. 


! Kreger, D. , Nature, 158, 199 (1946) ; 160, 369 (1947). 
* Rundle, Daasch and Frenoh, J. Amer. Chem. Soc., 88, 180 (1944). 
e For à report of the first X- -ray flbre iagams from starch, see. 
Rund le and Daasch, ibid., 65, 2261 (1943). . 
3 Senti: and Witnauer, J. Amer. Chem. Soc., 68, 2408 (1946). rot 
* Bear and French, J. Amer. Chem. Sot., 63,, 2298 (1041). 
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_ Shape of Pulses of Radio-frequency 
Radiation from the Sun. ^ 


DuRiNG some 400 hours observations of solar 
radiation on 75 Mc./s., the variation of the second 
detector anode current was recorded with a portable 
vibration galvanomoter tuned to resonance at about 
45 c./s. and damped less than critically, but so that 
the spot became stationary after sudden deflexions 
jn less than 0-25 sec. Records‘were taken on 36-mm. 
film moving 12-1 mm./min. The gain was adjusted 
80 that the current due to noise generated in the 
receiver was about 15 per cent of the maximum 
allowable, to avoid distortion in all but exceptional 
cases. 

Ninety-nine single pulses of radiation lasting a few 
‘seconds each were observed sufficiently clear of over- 
lapping pulses to give reason to believe that their 
shape on the film was a faithful record (by the linear 
detector) of the variation of radiated power from the 
source of the solar noise. ] 

The ‘tail’ of such a pulse may indicate the manner 
of decrease in radiation by the source when it is no 
longer subject to the influence of an exciting agency, 
or, if the decay of the source under such conditions 
is very rapid, the curve will simply reflect the decrease 
in influence of the exciting agency. An analysis of 
the shape of the ‘tails’ of 78 such, pulses was made 
after projecting the record, with magnification about 
30 x, and tracing the centre line of the photographic 
trace of the galvanometer spot. ‘Twenty-one were 
not analysed, for the reason that the height of the 
pulse peak above background was less than 25 per 
cent of the background value, and too short a length 
of falling slope was available to enable significant 
measurements to be made. Fifty-eight were found to 
be very probably exponential in shape, eleven less prob- 
ably so, four probably not so and five definitely not. 

Between three-quarters and nine-tenths of the 
portion of the broken-line curve in the accompanying 
figure was analysed, and the deviation from average 
of the factor 2 in exp (—2#) was less than + 16 per 
cent for those assumed to have exponential form. 





Background - 
noise level 
TYPICAL PULSE SHAPY. PORTION OF CURVE EXAMINED, ~ - — — 


Tho times taken for radiated power to decrease to 
half in the pulses of exponential shape are tabulated 
below : s : 


Half-life Ord Orb- OBE 10- 1-2- 1-4- 1:6- 1'8- 2-0- Over 
wey? 06 08 1:0 1:2 1:4 1:6 1:8 20 2:2 22 
0,0 NI . ; 
Duae — 5 .8 'i2 13 8 7 83 O 2 ni 


Included in the table above are thirty pulses 
occurring either consecutively, or within & short 
interval. "These follow : 


Date Time interval Half-value times (sec.) 
27.5.47 | 80 sec. (con) 0:75, 0-65 
4.6.47 80 sec: (con.) 1:4, 0:9 i 
22.7.47 80 sec. (con.) 0:9, 0:0 
28.7.47 .i min. (con.) ,1:2, 0°85 
25.7.47 - -80 sec. (con.) 11,11 
7.8.47  -. ‘80 sec. (con.) 0:7, 0-8 ; Py 
1.8.47 ' 30 sec. (con-)  , 0-8, 1-3 F 
12.8.47 ‘40 880. -> 1:2, 1-75, 1-36 . 
80.9.47 ^. 5min. , 1:0, 0-85, 0-9, 1:0, 0:5, 1-1 
80.9.47 , 1,min. t 0-9, 1:05, 1-0 
50.9.47 :80 sec. (con,) 14,11 . 
80.9.47 _80 sec. 09, 1:8 


r 
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Although it might be assumed that pulses close 
connected in time come from the same region ai 
should therefore show similar half-value times, t 
results given above do not offer firm support f 
such a hypothesis. ` 

No success was obtained from attempts to interp 
the rising portion of the pulse curve in terms 
exponential functions. 

S. E. WirnrrAMS 
Physics Department, 
University of Western Australia, 

Nedlands, Western Australia. 

Dec. 12. 
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Spectrum of lodine Oxide (1O) in Flames 


Banps attributed to iodine oxide (IO) we 
observed by Vaidya! in a flame of methyl iodide, a 
analysed into two systems, A and B. More recent 
Blake and Iredale? have published a revised analy; 
for system A ; when this formula was used to arran 
the bands, an obviously unsatisfactory intensity d 
tribution was obtained. We have re-measured t 
bands, and extended the system to longer wav 
lengths. It is now found that all the bands can 
arranged into one system instead of two, this syste 
being an extension of the B system, with modifi 
values of v". The bands are listed in the accompan 
ing table; intensities are visual estimates maki 
some allowance for variations of plate sensitivi 
with wave-length. 


à 


BAND HEADS OF IO 
































a Int. v v',o" A Int. » uy 
4189-0 | 5 v.d. | 23865 5,0 | 5208:8 5 19193 | 2,5 
4280-2 | .7d 23422-5| 4,0 | 5248-7 1 19047 | 3,6 
4356-90 | 9 22951 3,0 | 5807-5 | 10 18836 | 0,4 
4306-7) 6d 22738 4,1 | 5345 1 18704 | 1,6 
4448/7 | 7 22472 2,0 | 5385-5 2 18503 | 2,6 
4487-7 | 10 22277 9,1 |.5422 4 18438 | 3,7 
4548-1 | 8 21981 1,0 | 5495 9 18192 | 0,5 

586°7 | 10 21796 2,1 | 5538 7 18069 | 1,6 
4024-9 | 5 21016 3,2 | 5655-5 2 17677 | 4,9 
4668-3 | 2 21415 4,3 692 T 17565 | 0,6 
4093:5 | 9 21300 li | 5730 8 17447 | 1,7 
4781:2 | 7 21130:5| 2,2 | 5767 4 17884 | 2,8 
4703:3 | 4d 0988 3,3? | 5900 5 16945 | 0,7 
4806-1 | 3 20801 0,1 | 5939 6 16832 | 1,8 
4844-5 | 10 20036 1,2 5976 " 16729 | 2,0 
4920°9 | 3 20316 3,4 | 6152-5 3 16240 | 1,9 
4963-6 | 6 20141 0,2 | 6103 4 16142 | 2,16 
5002-3 6 19985 1,8 6231-5 4 16043 | 3,1: 
5049-8 F 2 19797 2,4 | 6273 3d | 15937 | 4,1: 
5181-0 | 9 19484 0,3 

d — diffuse V.d. = very diffuse. 


The following are the molecular constants: 


ve = 21,068 om. as" 
Oe’ 


5 cm 
5 cm 


687 cm. Le” e” 
512 em. we'w’ 


i Q* 

A graphical Birge — Sponer extrapolation gives 
dissociation energy for the ground-state, D, = 1-9 
0-2 8V. or 44 k.cal. Bands with v’ = 4 are diffu: 
and the 5,0 band is very diffuse; this is probak 
due to pre-dissociation. The band -system for ] 
is now closely analogous to the systems recent 
reported? for ClO and BrO. This analysis gives 
normal vibrational intensity distribution as shown 
Fig. 2. «Thè IO bands have been obtained wh 
iodine is added to an oxyhydrogen flame, thus su 
porting the assignment to IO and eliminating OI. 

When iodine is added to a methyl alcohol/air flan 
a strong band, or region of continuum, with a sha: 


* 
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vad at 4045 A., degraded to shorter wave-lengths, 
obtained. A similar but weaker band, at about 
170 A., is obtained when bromine is introduced into 
methyl alcohol flame.. The emitters of the bands 
' not known. E 
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One of us (E. H. C.) is indebted to the director of ^ 
ae Department of Scientific and Industriel Research 
nd Fire Offices’ Committee Joint Fire Research 
ganisation for permission to publish this com- 
1unieation. 
E. H. COLEMAN 
A. G. GAYDON 
W. M. VAIDYA 
Chemical Engineering Department, 
mperial College of Science and Technology, 
London, S.W.7. 
March 17. 
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Pannetier, G., and Gaydon, A. G., Nature, 161, 242 (1948). 
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4ydride and Deuteride Bands of Aluminium, 
Copper, Silver and Gold 


AN investigation of the spectra mentioned above 
tas been undertaken with a water-cooled hollow 
athode of Schiiler type with helium filling. The 
weak-off in the CuH-band 4 4280 found by Schüler 
ind Gollnow is unique, and does not appear in any 
if the spectra of the above-mentioned metals. The 
perimental results show ‘that the interpretation 
riven by Herzberg and Mundie is correct. 

On long exposure at the lowest possible pressure 
0:03 mm.), the AIH-band > 4240 shows a very sharp 
»reak-off with P(19) as the last line in the P branch. 

A detailed-aceount of these experimenta is to be 
3ublished elsewhere. s 

E Benet E. NILSSON 
“Physics Institute, E ux 
University, Stockholm. 

March 16. $ 
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SPECTRUM OF FLAME OF METHYL IODIDE PLUS HYDROGEN IN OXYGEN 


‘have found, in adsorption expe 
| porous amorphous carbons, that when a 
Harkins- Jura plots of log p against. jer are ins” 





Relation Between the Brunauer—En 

Teller and Harkins-Jura isotherms — 
A. K LIVINGSTON! has recently attempted to 
relate the Brunauer ~ Emmett ~ Tellerand Harkins ~ 
Jura equations by means 
of 
isotherm for solid surfaces, 
However, he has only ap- 
plied his methed to one 
of the limiting. conditions 
of the Brunauer — Examett- 


5000A. 
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(0,3) (0,9) Teller equation. We, have, 
8000 A. extended this. method to 
— include the complete form 


of the equation, in order: 
to direct attention to the 
great importance of the 
value of constant n in these. 
relations. * 

The Harkins -~ Jura equa- - 
tion l ; 

logp = B — Afv® » (1) 

(vis the volume of gas adsorbed at pressure p, A` 














OD — 9 


and B are constants) was obtained by substitution... 


in the equation of state for condensed films: 

x= b — as (2) 

(where r is surface pressure, c is area per molecule. 

of adsorbate, and a and b are constants). . 2 

The Brunauer ~ Emmett — Teller equation may be 
expressed in the cómplete form : 


pë tl — papa + 1) -+ nhi 








Vac. 

qox e Leid — (3) 
|0Po—P p, Fil pple 1) — pert o 

or in two limiting forms : l 

aoe li "1 L0 2mCD : 

H 3l Po -H c.p + : i 
n= 00 PU UmCP De —-4 ^ (4) and (5) : 
(p, — P) (Po — P Cp)" CS 

| Livingston obtained the relations a 
kr = log (POP SPY and 
: 5 \ PoP : 
Eos (pa — P) Po = p Hep) « (6) and (7) 





Cp. po . 
(where k, = VE/RT tm, ka = Neg] VE, V is the molar 
gas volume, and X is the specific surface of the- 
adsorbent), He then calculated the conditions under... 
which the values of kr and k,s, for any given value 
of c, could be expressed as a linear relation equivalent. 
t» equation (2): d 
(8) 


krn = bf — mk: a 
[t follows from his reasoning that if the k,x—k,o 
relation is linear, then the pressure-volume adsorption 
isotherm may be expressed accurately by either the. 
Brunauer — Emmett ~ Teller or Harkins — Jura equa- 
tions. 

Equations (6) and (7) are only valid for the limiting 
condition when n = œ, being be on equation (5). 
In practice, it has been found that when.» > 5, 
equation (5) represents the dat. rly ely. How- 
ever, with highly porous solids "is iently less 
than 3, and equation (5) is no longer 


















the Gibbs adsorption | 

































by ‘Joyner; Weinberger, and [ontgomery?. 
treatment of Livingston has, therefore, been extended 
to include equations (3) and (4). 

From equation (3) we obtain : 





kan = 3 
“pat +3 — pup vn +I + npn H1 


] (9) 
LP CP pe TT + potio d) opti 





kao = Po — P Pot} + po™plo — 1) — eti, 
ep ` pati — pipin 1) np ti 
From equation (4) : 


o LTD kin = log (P22); kyo = paten, 


"an and (12) 


; „The most general conditions are represented by 
equations (9) and (10). In order to discover the effect 
of low values of n,:these equations were used to.cal- 


(10) 


'^eulate the values of k,x and k,o when c = 50, p, = 


800, and n =.1, 1-2, 2, 3 and 5. Equation (9) was 
solved by graphic integration. The value of 50 was 
chosen for c, as Livingston showed that a longer 
linear portion on the k,x—k,o plot is obtained for 


 isthis value of c than for any other value, when n =, 


The results are shown in the accompanying graph. 

: When n < 5, the k\x—k,o relation is no longer linear. 
The tendency to curve away from the kyr ko linear 
relation (when n = œ) progressively "reae a 
the value of n decreases. It appears that if n < 


the conditions represented by equation (2) Wins no. 
longer satisfied, and we should expeot the plot of. 


og p against 1 jv? to be curved, This is precisely what 
* oecurs. 
kis 
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EFFEOT OF VARYING THE VALUE.O¥ n UPON THE LINEARITY 
OF THE kyn~-k,o RELATION 
The physical significance of n is not known, but 
has been taken to depend mainly on the sizes of the 
pores. - If this interpretation is correct, the above 


« preliminary calculations indicate that when the 


|" average diameter of the pores becomes less than a 
certain critical value, the Harkins — Jura, equation 
cannot be applied to the adsorption data. 





T. D. SMITH 
R. BELL 
Northern Coke Research Laboratory, 
Physiol Chemistry Department, .. A 
’s College, * 
Newcastle -upon-Tyne 2. 





^. t Livingston, H. K., J. Chem. Phys. 15, 617 (1947). e” 
* Joyner, L. Ga Weinberger, E. B., and wen C. Wa J. Amer. 
Chem. Soe., 87, 2182 (MB). . 
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A Suggested Explanation. of. | Sangster’ s 
Rotations and Schmidt’s s “Wandering 
Vortices” in Geomagnetism 


A curious and hitherto unexplained phenomenc 
was discovered many years ago by Sangster’ fro: 

a study of Greenwich magnetograms for periods « 
magnetic disturbance. He showed that the horizonti 
component of the disturbance vector at Greenwic 
rotates for considerable periods in the same directio 
so that its end describes & sequence of loops, whic 
vary greatly in size and shape but are all describe 
in the same sense; when viewed, say, from abowv 
From 10h. to 24h. almost all the rotations are ant 
clockwise, while from Oh. to 10h. they are most] 
clockwise. 

The results of some calculations, made by Mr. / 
Ashour and myself, of the currents ‘induced in 
non-uniform ionospheric shell by a varying externi 
magnetic field, suggest a simple explanation of tl 
above phenomenon. 

We find that the induced currents form vorte 
systems the centres of which tend to move coi 
tinually towards the point of highest conductivit: 
which we take to be the sub-solar point, B say. Fy 
example, & sudden. increase in an inducing fie: 
parallel to the earth's axis produces & system : 
currents initially along circles of latitude, so that tJ 
corresponding vortex centres are initially at the nor! 
and south poles; these vortex centres do not rema: 
stationary, but move rapidly along the noon meridia 
towards B. A fluctuating field leads to a sequence « 
vortices of alternate polarities all moving towards 4 
two vortices of opposite polarities corresponding 1 
each complete alternation of the field. In tk 
actual ionosphere, the resulting system of curres 
vortices will doubtless be much more complex ar 
irregular than that found from our’ calculations 
but there will be the same tendency for the 
vortices to move away from the point of lowe 
conductivity and towards the point of highe 
conductivity. 

It is this tendency which seems to me to expla: 
Sangster's clockwise and anti-clockwise rotation 
For, during the afternoon and up to midnight, tf 
point of highest conductivity of the ionosphei 
would lie in the south-west of Greenwich, and tha 
of lowest conductivity to the south-east. Now it. 
easily seen that a current vortex in the ionosphe; 
moving southwards approximately along a meridia 
to the west of Greenwich would cause the disturbans 
vector at Greenwich to rotate in an anti-clockwiy 
direction through one half-revolution. . If this vorte 
were succeeded by another of opposite polarity, tł 
vector would rotate in the same direction throug 
the remaining half-revolution. Hence a successic 
of. such vortices of alternate polarities would accous 
for the continued, rotation of the disturbance vecti 
in the anti-clockwise direction, which is found i 
Greenwich from 10h..to 24h. At midnight, the. 
conditions would be reversed, and the vector wou! 
afterwards rotate in the clockwise direction 4 
observed. "The theory indicates a change back to tk 
anti-clockwise direction at noon ; Sangster's analys 
of the observations makes this change occur at 10i 
It is tempting to suggest that this earlier epoch me 
be due to earth-currents induced in the great strete 
of sea to the west of Greenwich, but it is, of cours 
desirable to investigate the Sangster rotations i 
other stations. before dotempuing to develop t 


theory further. 
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The actual existence of moving current vortices, 
milar to those assumed in the above explanation, 
as deduced by Schmidt? from an examination of the 
isturbing force at ten European stations during a 
sriod of disturbance at about 18h. on February 28, 
396. The figure given by him (and: reproduced in 
deomagnetism", p. 313) shows a current vortex 
oving southwards along a line to the west of the 
ations, followed by another of opposite polarity. It 
3w appears that these ‘wandering vortices", as 
»hmidt called them, may be due merely to self- 
duction in a non-uniform ionosphere. It is perhaps 
orth emphasizing that, in order to explain the 
tion of these vortices, it is unnecessary to assume 
her (1) that there is any mass-motion of the con- 
icting material, or (2) that the currents are pro- 
4ced by some moving primary source of electro- 
otive force. Once the currents are produced (by 
ectromagnetic induction or otherwise) the non- 
jiform distribution of conductivity in the ionosphere 
ill necessarily cause the current vortices to move in 
«e manner déscribed above. 
A. T. Prion 
aperial College of Science and Technology, 
London, S.W.7. 
March 23. 


‘roc. Roy. Soc., A,, $4, 85 (1910). 


fet. Z., 18, 385 (1899); see also Chapman and Bartels, ''Geo- 
magnetism”, 811. 


A New Ketone Synthesis 


TEE reaction between substituted malonie esters 
«d acid chlorides has been investigated on a number 
occasions in the past!, and has been found to give 
© corresponding acylmalonie esters in high yield 
cording to the following reaction : 


R R' 
| CO,Et CO,Et 
-COCCI + Na—C — R:CO—OC -+ NaCl. 
(a) N 
CO,Et CO,Et 


Prévious workers? have realized the potentialities 
such a reaction for the synthesis of ketones of the 
meral formula R.CO.CH,R’, but have failed, except 
the case where R’ = H 2-4, to effect the ketonic 
‘drolysis of this type of keto-ester without sim- 
taneous rupture of the bond (a). 
It has now been found that the benzyl esters of 
ylmalonie acids readily undergo hydrogenolysis at 
om temperature in the presence of palladized char- 
al' with the formation of the parent keto-acids. 
aese acids on gentle warming (50—70? C.) lose two 
'olecules of carbon dioxide and furnish the corre- 
onding ketones in excellent yield. 


CO,CH,0,H 
fe 
-CO°C 
CO,CH,C,H, 


R’ 
CO,H 


Pd —C 
agros nas. ad 


Ay 


E 


— 200, 
R.O.C 





R- CO- CHR. 
CO,H à 
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"The method is applicable, for example, by suitably 
modifying the functional groups, to the synthesis‘of a 
wide variety of ketones, diketones, keto-acids and 
other carbonyl compounds. Typical cases in which it 
has so far been applied are the preparation of hepta- 
decan-8-one (91 per cent yield from n-octoyl chloride 
and dibenzyl n-octyl-malonate), 2-methylpentadecan- 
5-one (80 per cent; yield from undecoyl chloride and 
dibenzyl isobutyl-malonate), octacosane-10 : 19-dione 
(78 per cent yield from sebacyl chloride (1 mol.) and 
dibenzyl n-octyl-malonate (2 mol.) ), tridecan-3-one- 

l-carboxylic acid (more than 66 per cent yield from 
undecoyl chloride and tribenzyl ethane-] : 1: 2-tri- 
carboxylate) and heptadecan-9-one-1-carboxylic acid 
(81 ‘per cent yield from 8-carbethoxy-n-octane-1- 
carbonyl chloride and dibenzyl n-heptyl-malonate, 
prepared by Mr. R. G. Mason). 

The many possibilities opened up by this reaction 
will be the subject of further investigations, the re- 
sults of which will be published elsewhere in due 
course. 

n R. E. Bowman 

Birkbeck College, 

London, E.C.4. 
, Aprill. 
1 Lang, Ber., 20, 1826. Michael, Amer. Chem. J., 14, 510. 
? Robinson and Robinson, J. Chem. Soc., 127, 176 (1925). 
* Walker and Hauser, J. Amer. Chem. Soc., 68, 1386 (1948). 
* Bowman, unpublished results. 
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Extinction of Petrol Fires by Methyl lodide 


IN a recent communication on this subject!, 
O. C, de C. Ellis makes a number of statements which 
should not go unchallenged. First, it is stated that 
carbon tetrachloride will not extinguish petrol fires. 
For many years carbon tetrachloride has had world- 
widé use for the extinction of petrol fires, particularly 
those associated with internal combustion engines, 
and jits reputation resis to a large extent on its 
success for this very purpose. Secondly, it does 
not decompose stoiehiometrically to yield twice its 
vapour volume of chlorine; the amount of chlorine 
evolved in & fire is, in most cases, negligible?. 

More serious, however, is that several important 
factors should have been overlooked in the tests and 
interpretation of results. Carbon tetrachloride and 
similar materials can extinguish flame only by 
achieving a sufficiently high concentration in the 
atmosphere; clearly, then, volatility is of consider- 
able! importance. Methyl iodide (b.pt. 42-3°) will 
vaporize more readily than carbon tetrachloride 
(b.pt. 76-7?); consequently, there can be apparent 
differences in the properties of these two substances 
when they are applied to fires, although modification 
of technique will achieve the desired result in each 
case! namely, extinction of the fire. In using carbon 
tetrachloride it is necessary to provide sufficient 
heat; transfer and, among other ways, this can be 
simply done by directing the liquid on to a warm 
surface, when sufficient vaporization takes place to 
put ithe fire out. To apply carbon tetrachloride 
directly into the middle of an inflammable liquid 
burning in an open tank may, quite likely, not ex- 
tinguish the fire due to the fact that the carbon 
tetrachloride penetrates to the cold region under- 
lying the burning surface and so does not vaporize. 
In any event, large fires of this type should be dealt : 
with by carbon dioxide when the vapours are reason- 


112 
ably confined (as, for example, in a paint tank), or 
foam when they cannot be so confined. 

It is not true that carbon tetrachloride is only 
one-fifth as effective as methyl iodide; this claim is 


explained by the fact that the importance of vapor- 
ization was ignored and the carbon tetrachloride was 


E 


. used incorrectly. Work carried out some time ago 


in the laboratories of this Company, to determine 
the minimum concentration of various substances 
required to extinguish a standard heptane flame, 
indicated, indeed, that the descending order of merit 
is, in general, bromide, iodide, chloride; but the 
following results show that there is no dispropor- 
tionate superiority of methyl iodide over carbon 
tetrachloride. 


Minimum extinguishing concentration 
Compound (gm. compound]litre of air at N.T.P.) 
Methyl bromide 0-19 
Methyl iodide 0-28 
Carbon tetrachloride ..0 0:88 
Methylene iodide too involatile 


The suggestion that pump type extinguishers 
should be filled with methyl iodide is impracticable. 
The mechanical problems presented by the use of a 
volatile liquid like carbon tetrachloride in equipment 
of this kind have been considerable in the past. If 
methyl iodide were used these problems would be 
greatly magnified and, indeed, would be insuperable 
unless the extinguisher were always kept at a cool 
and constant temperature. The alternative, there- 
fore, would be the use of a pressurized bottle. Such 
extinguishers already exist for applications where 
they are particularly suited, and are filled with carbon 
tetrachloride or methyl bromide or a mixture of 
these two. 

Judged, therefore,. on its usefulness as a fire 
extinguishing agent, methyl iodide falls between two 
stools.” It is too volatile to. be used in a pump type 
of extinguisher and it would be pointless to consider 
its use in pressurized bottles on the grounds of im- 
proved combustion inhibition, since such appliances 
already use methyl bromide which is superior in this 
respect. In fairness,it should be said, however, that 
methyl iodide may have one advantage over methyl 
bromide in that it may be less toxic. 

Concerning the toxicity of methyl iodide, little 
published information can be found. Garland and 
Camps? report a fatal case of poisoning by methyl 
iodide in which the symptoms were similar to those 
of methyl chloride and methyl bromide. Henderson 
and Haggard’ say that its toxicity is greater than 
that of methyl ehloride, but less than that of methyl 
bromide. The same authors rate the toxicities of 
the latter two substances, relative to carbon tetra- 
chloride, under acute conditions of exposure, as 
follows: methyl chloride 0-29, carbon tetrachloride 
1-00, methyl bromide 2-20. Methyl iodide, therefore, 
would appear to be of the same order of toxicity as 
carbon tetrachloride, and it would be rash to assume 


' that it is safer in use without sufficient confirmatory 


evidence. 
A. NIGHOLSON 
The Pyrene Co., Ltd., 


Brentford, 
, Middlesex. 


1 Ellis, O. C. de ©., Nature, 161, 402 (1948). 
3 Fieldner and Katz, J, Franklin Inst., 190, 543 (1920). 


~? Garland, A., and Camps, F. E., Brit. J. Ind. Med., 2, 209 (1945). 


* Hendetson and Haggard, “Noxious Gases and the 
Re iration Influencing their Action” (Reinhold Pu 
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Influence of Some Anti-Shrink Treatment 
on the Friction between Wool Fibres 


A NEW apparatus has been built for the measur 
ment of the friction between two fibres. The princip 
is that two fibres are twisted & few turns, and tN 
four fibre ends loaded with equal forces, P,. Tw 
load at one of the ends is increased until slippi 
occurs. If the.necessary force is P, and the (sma. 
angle between the fibre ends, f, the coefficient 
friction is given by the formula 


“In P:P, 


Brn 


where n is the number of turns. The apparatus w 
be described in detail elsewhere!. 

Some measurements were carried out on fibr 
treated with sodium hypochlorite at pH 1, and e 
fibres treated with alcoholic potassium hydroxidi 
The measurements were made on the treated fibr: 
in distilled water, after washing with water or 
neutralizing agent. The apparatus is built symmetri 
ally, so that it allows measurements of both wit 
scale and anti-scale friction on the same fibres. I 
consecutive measurements the variation in frictiv 
with the number of slippings, due to abrasion, cow 
be determined. The same pair of fibres has been us: 
for several series of measurements after differe 
times of treatment. For each series fresh parts of t 
fibres were introduced in the twist, thus avoidin 
abraded areas. For untreated fibres, up to 2,5" 
slippings can be made under the same conditions 
the apparatus without any noticeable change in t. 
friction. ° B 

Figs. 1 and 2 give the values of the frictional e 
efficients at different times of treatment and differe 
numbers of slippings. The Smaller dots indice 
values obtained at consecutive slippings after t 
given time of treatment. 

'There is & marked difference in the effects of t 
two treatments, which are both used for obtaini 
non-felting wool. Both cause an increase of t 
frictional coefficients. "The chlorination diminisl 
the difference between the anti-scale and the wit 
scale friction; but this difference is maintained afs 
the alcoholic potash treatment. A very remarkah 
difference is the behaviour of the friction after t 
treatments. The friction ‘of the chlorinated wool 


coefficient of friction (ps4) 





time fmin) 
FRIOMONAL COEFFIOIENTS OF WOOL (O, WITH-BCALE 


X, ANTI-SOALE) AFTER TREATMENT WITH HYPOOHLORITE (0*0€ 
PER CENT AVAILABLE CHLORINE) IN 0:1 N SULPHURIC ACID 


Fig. 1. 
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Fig. 2. FRICTIONAL CORFFICIENTS OF WOOL (O, WITH-SCALE; 
X, ANTI-SOALE) AFTER TREATMENT WITH 2 PER CENT POTASSIUM 
HYDROXIDE IN 05 PER CENT ALCOHOL 

1 
onsiderably increased by only a few slippings in the 
‘pparatus, and the rubbings of the fibres during 
raeasurement eliminate the difference between the 
nti-scale and the with-scale friction. There is no 
orresponding effect for the potash-treated wool, 
where rubbings of the fibres do not noticeably 
hange the friction. All the measurements recorded 
m the graphs were made in distilled water. Measure- 
roents on chlorine-treated wool in soap solutions show 
« considerable decrease in the frictional coefficients 
x about 0-15); but there is still no difference between 
«nti-scale and with-scale friction. For the potash- 
reated fibres, the friction in soap solutions is some- 
«vhat lower than in distilled water, but there is still 

+ difference between the two coefficients. , 

It is assumed that the non-felting is caused by 
he elimination: of the difference between anti-scale 
md with-scale friction. An increase of both coeffi- 
denis, as with potassium hydroxide treatment, 
&uses a decrease in felting, but not complete elim- 
ination?, 

We hope to get more information about the chem- 
cal reaction between wool and various non-felting 
eagents by further studies of the frictional properties. 

JOEL LINDBERG 
2 NILS GRALÉN 
swedish Institute for Textile Research, . , 
Gothenburg. ; 
March 31. 


Lindber and Quin N., [Medd. Svenska Text lforskni 4. 
Gat nes No. 6 (1948 t ii MC: 
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Pharmacology of Some bis-Trimethyl 
Ammonium Compounds 


THE eurare-like action of a series of bts-quaternary 
mmonium polymethylenes has recently been de- 
«cribed by Barlow and Ing! and by Paton and Zaimis!, 
d we can confirm that the C, compound curarizes, 
wut is relatively inactive compared with d-tubo- 
urarine chloride on the rat diaphragm (1 per cent). 
ts action was completely reversed by prostigmine. 
Tetramethyl ammonium chloride showed about 
*:-5 per cent of the activity of d-tubocurarine chloride 
«n the rat diaphragm) The CO, compound had no 


f 
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action on the rat diaphragm. The C, compound has 
marked cholinergic action—salivation, lachrymation, 
bradycardia in decerebrated guinea pig—together 


with relaxation of decerebrate rigidity at a dose of 


1-0 mgm. per kgm. It produced a response of the 
rabbit’s ileum similar to that of acetyl choline 
(potency about 0-1 per cent that of acetyl choline). 
It has slight activity as an anticholinesterase (rat 
brain). It has no action on pseudo-cholinesterase 
(horse serum). Its cholinergic activity, apart from 
its low curarizing activity, would clearly render it 
unsuitable as a clinical substitute for d-tubocurarine. 
The C, compound has about the same anticholin- 
esterase activity as the C3. 

The overlapping of ‘muscarine’, ‘nicotine’, and 
anti¢holinesterase activities is a very striking 
phenomenon which constantly recurs in complex 
quaternary ammonium compounds. If the chain 
includes phenyl groups the effect of increasing the 


: + 
distance between the N atoms is not to increase the 
curarizing activity, but to develop anticholinesterase 


activity. N(CH,)sC,H,CH».C,HuN(CH,)s.21, in 
which the distance between the quaternary nitrogens ` 
is a little less than that of the C, bisalkyl ammonium, 
is about 6 per cent of the activity of d- tubocurarine 
on the rat diaphragm, and shows ‘muscarine’ effects 
but is not an anticholinesterase. If four more CH, 
groups are inserted into the chain, the curarizing 
activity drops to 2 per cent, but the compound is a 
very active anticholinesterase—of the same order of 
activity as eserine. Clearly the nature of the chain, 


as well as the distance apart of the N atoms, affects 
considerably the activity of the compound. 

We have attempted to determine the distance 
between the nitrogen atoms in Fisher — Hirschfelder. 
models of the tubocurarine ion. Unfortunately, at 
least seven possible configurations can be constructed, — 
any one of which might represent d- or I-tubocurarine, 
or d- or l-ourine, and no one of which is convertible 
into another without breaking one bond or another. 
The distance apart of the nitrogen atoms varies for 
different models from that corresponding to C; to 
that corresponding to C, straight chains. 

With regard to the species variation, remarked on 
by.Barlow and Ing, and Paton and Zaimis, we 
showed in July 1947, at the Pharmacological Society, 
some results with two closely related compotmds— 
d-tubocurarine and its dimethyl ether. 

The ratio of the potency of the dimethyl ether to 
d-tubocurarine is: 


. Intact animal Diaphragm 
Rabbit 1 9 3 
Gni 2 i 
ninea pig 
Albino mouse Ñ 0:5 0:4 


Not only does the ratio vary between different 
species, but also especially in the rabbit the dis- 
crepancy may be larger in the intact animal. 

é ' 
na GERTRUDE E. GLOCK 
G. A. MoaxY 

. . J. W. TREVAN 
Wellcome Physiological Research Laboratories, 
Langley Court, 
Beckenham, Kent. 
May 14. 


1 Nature, 181, 718 (1948). 
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Incidence of Malaria in Tropical Africa 


Tam conventional ‘parasite-rate’ (percentage pro- 
portion of children aged 3-10 years in whose blood 
malaria parasites are detected by & single examina- 
tion) may be a misleading standard of qualitative’ 
measurement giving & distorted idea of the amount 
of malaria in a locality. But in practice a reduction 
from 70 to 40 per cent is often claimed to be evidence 
of effective malaria control, and we are.led to be- 
lieve that a figure of 5 per cent is a splendid achieve- 
ment indicating a very low malaria incidence. - 

It has been pointed out that the rate at which 
infants acquire their first infectión offers an exact 
and quantitative alternative method of measurement. 
If we can find the number of infective mosquito bites 
received by people in a given time, we have in a 
single figure not only the malaria-transmitting ability 
of the mosquitoes but also the actual incidence of the 
disease itself. 

Working in Freetown, West Africa, we investigated 
the blood of infants at monthly intervals, and the 
examinations of fifty individuals made sequentially 
for eighteen months showed that twelve infections 
were received during that time. We could say that 
mosquitoes were infecting one in six infants each 
year. ‘ 

Now if we visualize a situation in whichrone in every 
Six persons in & city in the British Isles were to be 
infected with malaria each year, the problem of deal- 
ing with some 13,000 cases among a population of 
80,000 such as existed in Freetown would indeed be a 
formidable one! (We are not, however, necessarily 
inferring that the African may react to infection as 
severely as the European.) Yet when we came to 
express the number of examinations of infants in 
whom malaria parasites were detectable as a per- 
centage of the total examinations made, a parasite- 
rate of 5 per cent was obtained. On the face of it, 
that is a very small figure and could have easily 
misled us into a false assumption that the malaria 
incidence was very low. 

Now while the infants were being ‘investigated, 
mosquitoes were collected from houses in Freetown 
by standard methods, and the proportion carrying 
salivary gland infections was measured. From this 
data it was possible to calculate the ‘parasite-rate’ 
of the infants. 
encouraged us to caleulate theoretical ‘parasite-rates’ 
produced by a wide range of numbers of ‘infective 
mosquito bites’ received by the average child in a year 
(see table). These values were in close agreement 
with observed data. 


Number of in- 

fective mosquito 0-01} 0:1} 0°21 0-4 1/0| 2:0 
bites per child 

per year 


Calculated para- 
site-rate % in 
children 


73 | 92-5 | 99-9 





0-26) 2-6| 5-0} 10 | 23 | 40 
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A reduction of the parasite-rate to 40 from 70 per 
cent then merely represents the difference between 
the average child receiving two infections of malaria 
each year and five. A parasite-rate of 2-5 per cent 
is revealed as the result of infection of one in ten 
children each year, which is certainly still too high. 

Yet after four years of the most intensive mosquito 
control in Freetown, it appears that the parasite-rate 
of school children could not be reduced below a 
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figure of 10 per cent (we can stop mosquitoes breeding 
but not people moving into and out of our contro 
area). While that is &'very low rate for tropica 
Africa, our investigation suggests that infections ar- 
still received by no less than half the children each 
year. 

We feel that were it possible to achieve a situatio» 
where one in a thousand persons contract the diseas 
per year, then we might be entitled to say tha 
control of malaria could be effected. But over nearl 
all tropical Africa the average African seems norm 
ally to receive not less than five and frequently man 
more than fifty infective mosquito bites each yean 

Above a figure of 75 per cent the parasite-rate ha 
no practical significance, since the average person i 
receiving superfluous infections. At satisfactor, 
numbers’ of infective mosquito bites per year, th» 
parasite-rate is less than 1-0 per cent. Consequently. 
changes in intervening values have also little practice 
meaning. 

If this be the case, most efforts at malaria contre 
may merely reduce the frequency of receiving ir 
fection at the cost of partial loss of immunity withov 
necessarily leading to any appreciable reduction í 
the disease. ' 

It all depends upon whether we are concerned i» 
protecting small“groups of completely non-immum 
Europeans, or attempting to protect the otherwis 
immune or partially immune indigenous populatior 
If the latter, it may well -bə that we shall hav 
to revise ‘our conventional methods of assessin 
the incidence of malaria, and attempt to discov: 
just how often the average African is, in fact, infecte 
and what exactly are the effects of malaria upon h 
health end M Selen 

G. A. Warion 
(Colonial Medical Research Service 


Department of Entomology, 
London School of Hygiene 
and Tropical Medicine, ' 
Keppel Street, W.C.1. 
April 7. t 


1 Ann. Trop. Med. Parasit., 41, 380. 


Inhibition of Aerobic Sporing Bacilli 
by H&matin 


CERTAIN bacilli will not grow on nutrient age 
containing hematin at a concentration of 1/20,00 
Other bacilli do not appear to be affected h 
hematin. The organisms tested are shown in tl 
following table, the figures in brackets being t) 
number of strains of each species tested. 


Nor INHIBITED BY HJEMATIN 
Bacillus anthracis (2) 


INHIBITED BY HÆMATIN 
Bacillus brevis (5) 


»  lieReniformis (11) »  carotarum (2) 
+,  megatherium (10) »  Cereus(11) ^ 
»* subtilis (45) Á s circulans (7) 
» firmus (11) 
Y »  fusiformis (5) 
A »  laterosporus (1) 

»  alvei (1) » alvei (2) 
» coagulans (1) ^ » coagulans (2) 


` With the exceptions of B. alvei and B. coagulan 
all the tested strains of a given species reacte 
uniformly towards hematin. ‘The growth of M 
subtilis was completely inhibited by hematin at 

concentration of 1/125,000, and was partial 
inhibited by hematin at a concentration of 1/500,00» 
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The effect of hematin on a wide range of other 
species of bacteria was tested; but in no case was 
inhibition observed, with the possible exception of 
some Corynebacteria. At a concentration of 1/16,000 
hematin appeared partially to inhibit the growth 
of a few strains of Corynebacterium diphtherie mitis 
and gravis, C. hofmanni, C. xerosis and a gelatin- 
liquefying diphtheroid. On the other hand, it strongly 
stimulated the growth of two strains of starch- 
fermenting, gelatin-liquefying Corynebacteria. , 

Hematoporphyrin and eoproporphyrin III at con- 
centrations of 1/20,000 did not appear to inhibit the 
growth of B. anthracis, B. brevis, B. cereus, B. licheni- 
formis, B. megatherium or B. subtilis. Mesoporphyrin, 
1/20,000, did not inhibit the growth of B. anthracis, B. 
cereus or B. subtilis, but it appeared partially to 
inhibit the growth of B. brevis, B. licheniformis and 
B. megatherium. li 

None of the organisms referred to above was in- 
hibited by whole or laked red blood cells, with the 
exception of six of the forty-five strains of B. subtilis 
tested. "These six particular strains grew quite readily 
on nutrient blood agar, but the cultures autolysed 
within seventeen hours of inoculation ; they did not 
autolyse for at least three "days when blood was 
omitted from the same nutrient agar. With the 
exception of B. megatherium, all the strains of organ- 
isms which were inhibited by hematin were. also 
inhibited by laked red blood cells plus trypsin ; they 
were not inhibited by whole red blood cells plus 
trypsin, even when they were able to hæmolyse the 
red cells. 

Prof. C. Rimington (who kindly supplied me with 
the porphyrin derivatives I have tested) has reminded 
me that Kümmerer! claimed more than thirty years 
ago that hematin (1/2,000) did not inhibit any 
of the organisms he had tested, including (what was 
then called) B. subtilis, but that mesohematin in- 
hibited the growth of a large number of Gram- 
positive organisms, including B. anthracis. 

I am indebted to Miss Kathleen Gilliver of this 
laboratory for supplying cultures of the bacilli which 
I ussd, and for advice concerning them. 

This work is being continued. 

W. E. van HEYNINGEN 
Sir William Dunn School of Pathology, 
University of Oxford. 
April 9. - 


! Kümmerer,H., Verhandl. d. deutschen Kongresses f. inn. Med., 81, 
704 (1014). ` 
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Effects of Aeration on Bracken and Heather 
Grown in Nutrient Solution 


IT has frequently been noted by ecologists, and is 
readily observed in the field, that the bracken fern 
(Pteridium aquilinum, Kuhn.) is halted in its advance 
‘on encountering water-logged soil. Also, irrigation of 
«a Pteridietum rapidly decreases the density and 
height of the plant. Apparently no experimental 
investigation of aeration as a factor in the growth 
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of bracken has hitherto been made. Watt has 
suggested ‘that aeration may be an important factor 
in the outcome of the struggle between bracken and 
heather (Calluna vulgaris, Salisb.), and therefore the 
latter has been the subject of similar experiments. 

iSolitary bracken sporelings bearing a few small 
fronds and roots were placed in jars containing a 
variant of Knop’s solution. One series of eight jars 
‘was aerated continuously for two months. A second 
series was left unaerated, and nitrogen from.a cylinder 
bubbled through & further eight cultures. 

{Calluna seedlings were grown under similar con- 
ditions except that each series consisted of twelve 
jars and the medium used was half-strength Crone’s 
solution, periodically adjusted by addition of dilute 
sulphuric acid to maintain the pH: of the solution 
below 6. 

IEstimations of dissolved oxygen were made by 
the Winkler method adapted for small samples in & 
syringe pipette. 

|The results of these experiments are summarized 
in; the accompanying table. 

iThe roots of the bracken plants in aerated cultures 
were long with many! branches, of & golden-yellow 
colour, and the tips of the main roots and laterals 
were noticeably swollen. 

In the unaerated series, the roots were short and 
bunched, and in no case did the roots penetrate more 
than a centimetre or so beneath the surface of the 
solution. 'The roots were dark-brown in colour. No 
lateral branching occurred and swollen root tips were 
not found. 

[The plants treated with nitrogen Were older than 
One might have thought that their 
greater size would have rendered them more vulner- . 
able to the effects of low oxygen supply. Nevertheless, 
even after two months of almost continuous passage 
of nitrogen, the health of the plants was but slightly 
impaired, as indicated by & wilting of some fronds 
to|a small extent. The mean root-length was some- 
what lower than in the unaerated series. The rhizomes 
ofj most plants in the series bore many short adven- 
titious roots along their length and, in certain cases, 
| these were developed to such an extent as to produce 
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' a network in the damp cotton wool and on the sur- 


face of the cork. This may be interpreted as a response 
whereby the young plants were able to absorb 
oxygen from the air when grown in solution containing 
little oxygen. 

‘At harvesting, the aerated heather plants, while 
apparently healthy, were of smaller stature than the 
unaerated ones. The root systems tended to be 
bunched, and, although much branching occurred, 
the laterals were very short in most cases. Micro- 
scopical examination of the aerated roots showed 
that the mycorrhizal) fungus had very few external 
hyphe. In, the cortical cells, the mycelium was 

i so dense as to fill the cells completely. 

n unaerated solutions, both root- and shoot- 
growths of heather were luxuriant. Mycorrhizal de- 
velopment was little different from that in the 
aerated plants. 


Y 





Pteridium! aquilinum 





Calluna vulgaris 





Aerated Unaérated Nitrogen Aerated Unnerated Nitrogen 
Mean temp. of sol. (deg. C.) 1 11:3 .— — 15-7 4 9 
Mean dissolved oxygen (c.c. i tre at N.T.P.) 7-71 6-293 1-191 7:053 5-153 2:016 
Mean lengths of roots (em.) : 22:6 - ri 6-2 81 3 ut 
Mean dry weight of roots (gm.) 0-0815 0-0505 0-0922 0-0894 09-0960 0-0717 
Mean dry welght of fronds (gm.) 0-1475 10:0048 , — 01573 0-2586 0-3561 0:2412 
Ratio of roots to fronds (mean dry weight) ` 1:1:8 1:13 1:17 1:3 1:3-7 1:3°4 

i 
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With almost continuous treatment with nitrogen, 
root- and shoot-growths were approximately the 
same as with air. External hyphse were more fre- 
quent and the mycelium in the root cells was often 
in an advanced stage of digestion. 

Work on the respiration-rates of the roots in rela- 
tion to oxygen supply, and on the precise oxygen 
concentrations in various bracken and heather soils, 
is being carried out. 

L. W. Port 


1 


Department of Botany, 
Agricultural College, 
Glasgow, C.2. 
March 10. i 


Etiology of Grass Disease 


Iw view of the letter in Nature of May 22 in which 
W. S. Ferguson recorded a paralysing action of grass 
juice on the isolated rabbit intestine, it may be of 
interest to note that we have succeeded, by ligature 
of the ileum in experimental ponies, in reproducing 
the main clinical, biochemical and post-mortem 
findings of acute giass disease. Although in this 
disease there is no obvious obstruction to the onward 
passage of fluid from the greatly distended small 
intestine to the dehydrated contents of the colon, 
the close similarity between experiniental ileal 
obstruction and the naturally occurring condition 
suggests that in the latter there may be some 
functional upset in this region. As the large majority 
of cases occur in horses at grass, and as the peak 
incidence occurs during the active-growth stage of 
the herbage, it is tempting to suggest that the distürb- 
ance may be due to some chemical substance either 
existing preformed in the grass or produced in the 
process of digestion. -Ferguson’s observations would 
seem to be well worth following up with this possibility 
in mind. 

|: A. ROBERTSON 


D. E. DONALD 
-J. S. S. Inanis 
H. Paver 
Royal (Dick) Veterinary College, 
Edinburgh 9. 


Apus and a Rare Cladoceran in Britain 


THE primitive crustacean known as apus, or T'riops 
cancriformis (Bosc),/which is of particular interest 
to zoologists, has only been recorded five times in 
Britain. It was found in 1738 in Kent!, at the 
beginning of last century near Christchurch in 
Hampshire?, a little later at Bristol’, in 1907 in 
Kirkeudbrightshire*, and in 1934 near Fordingbridge 
in Hampshire*. ast summer, at the suggestion 
of Prof. J. Omer-Cooper, one of the discoverers of 
apus near Fordingbridge, I sought it and got it again 
from the same pool in which it occurred in 1984 *. 
Ii; seems, then, as if apus were a permanent in- 
habitant of Britain and not merely introduced from 
time to time through its drought.resistant eggs being 
carried in mud on birds’ feet. ' I am submitting a full 
account of my find for publication in the Proceedings 
of the Zoological Society. Apus may not be quite 
so rare in Britain as the recorded finds suggest, for 
Ray Lankester, in letters to Dr. W. T. Calman and 
Dr. R. Gurney, related that he found it on Blackheath 
and in Worcestershire. I should welcome news of 
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‘other finds. The habitat in Hampshire is-a shallow 
grass-bottomed pool which is waterless in dry weather 

In 1946, Mr. D. J. Scourfield described a new 
species of Daphnia from Kew Gardens, D. ambigua. 
From the locality in which he found it, Mr. Scourfielo 
suggested that it had been introduced with aquatic 
plants from abroad. Last -summer, and again thi: 
summer, I have found D. ambigua Scourfield to be 
abundant in Regent’s Park lake. This need not 
invalidate the hypothesis of a foreign origin, since 
D. ambigua may have been introduced into the lake, 
in the form of ephippia by birds, from the old 
Botanic Gardens near by. It was there that the firsa 
freshwater medusa was discovered in 1880, in a tank 
with the water lily Victoria regia, coming, therefore, 
perhaps from South America. Again, I should like 
to hear of other finds of D. ambigua. 

H. Munro .Fox 
Bedford College, 
University, London. 
June 28. 


1 Brown, In, Phil. Trans. Roy. Soc., 40, 153 (1738). 
? Leach, W. E., Supp. to 4th, 5th and 6th editions '"Encyclopedis 
Britannica” (1816). 
* Clayfield, W., specimens in¥British Museum (Nat. Hist). 
4 Balfour-Browne, F., see Gurney, R., Nature, 78, 589 (1907). 
* Hobson, `A. D., and Omer-Cooper, 33 Nature, 185, 792 (1985). 
€ Fox, H. M., Agenda Sci. Meet, Zool. Soe, Lond., No. 2 (1948), 
7 Scourfield, D. J., J. Quekett Mier. Club, (4), 2, 127 (1946). 
Í 


EA 


Re-discovery of Apus cancriformis 


Iw September 1907 I discovered two shallow grassy 
pools on the Preston sea merse, near Southwick, 
Kirkeudbrightshire, in which Apus was present. Ir» 
one of these it was so abundant that when I raisedl 
my eleven-inch ring net out of the water it was 
half full of specimens, mostly full-grown. I searched 
many other pools in the same area but without 
finding it and, returning to the same pools a few days 
later, I found the edges covered with the shells andi 
very few specimens left in the water. The gulls hadi 
discovered this mass of food and had destroyed most 
of the Apus. I have visited the area many times 
during the last forty years but not until this month, 
working the merse near the mouth of the Southwick 
burn, have I again seen Apus. My son found three 
specimens in a pool which then yielded us about 
thirty or more, and several other pools near the 
first produced small numbers, mostly immature. 

Geoffréy Smith! remarked upon the erratic way 
in which the Phyllopods are scattered through the 
regions they inhabit, and how they may appear in a 
pond for several seasons and then vanish. While 
Apus occurred in different parts of Britain on each» 
of the few occasions of which, we have records, the 
accepted: explanation of its appearance seems to have 
been that it was brought each time on the feet of 
geese and other aquatic birds; but when it turns up» 
after forty years within & mile or two of where it 
was originally found, it is perhaps reasonable to 
ask, has it been present in the hundreds of pools 
in the sea merse which extends, with gaps, from 


‘Southwick via Ruthwell, Powfoot, etc. and into 


Cumberland ? Ah Ti 
FRANK Batrour-BROWNE 
Brocklehirst, 
Collin, 
Dumfries. . 
June 29. 
1“Oambridge Natural History", 4, 34 (Maemillan). 
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ENGINEERING: RESEARCH AT 
CAMBRIDGE 


“THE report of the head of the, Department of 
Engineering, University of Cambridge, on the 

work of his Department for the year 1946-47, was 

oublished in the University Reporter of April 27. 

The report is divided into three sections under the 
readings teaching, research and workshops. The 
irst section is of interest because it deals with the 
ansition period when some men were reading for 
he old undivided Mechanical Sciences Tripos, held 
or the last time in 1947, and others for the new 
wo-part Tripos which was held for the first time in 
hat year. The new Part 2 course, in spite of starting 
under diffieult conditions due to heavy numbers and 
hortage of staff, ran surprisingly smoothly. In all, 
165 candidates sat for Tripos examinations in 1947. 
Che report points out that while the number of 
undergraduates in the Department (658) was 117 
ess than the average in 1920-21, the corresponding 
rear after the First World War, no less than 574 of 
hem were reading for honours as compared with 
#47 in 1920-21. The difference in research activity 
& even more marked; during 1946-47, in addition 
ʻo the members of the teaching staff, 23 postgraduate 
Wwudents were engaged in research work as compared 
vith 3 in 1920-21. 

In its second section the report deals briefly with 
ome thirty-five projects being carried out in nine 
«boratories of the Department. In aeronautics the 
tudy has been begun of the behaviour of air as it 
“ows past a solid porous surface through which some 
«f the air is sucked, and theoretical work was con- 
inued on the prediction of aerodynamic reactions 
n wings when account is taken of the boundary 
ayers which form on their surfaces. Other investi- 
ations involving fluid motion, carried out in the 
Iydraulies Laboratory, included the protection of a 
umping main by admitting air through a valve as 
n alternative to the air-bottle method, the actions 
«£ whirlpools, a theoretical investigation giving an 
pproximate method of dealing with the equations 
*overning the oscillations in a surge tank fitted to a 
ipe line, and the instability of a fluid surface when 
‘ecelerated in @ direction normal to its’ plane. 

The main effort in the Electrical Laboratory was 
mtred on re-equipment and on setting up a 
Magnetic Laboratory, but five main projects in 
4ectronics were undertaken, namely, the construction 
£ an automatic plotter for trajectories in an axially 
ymmetric electrostatic system, the construction of a 
‘ew type of mass spectrograph, the investigation of 
ae modulation of an electron beam, and also of 
hot noise in thermionic valves, and the construction 
K an experimental electrostatic electron microscope. 

In the Heat Engines Laboratory, new methods 
«ave been used to examine the scavenging process in 

two-stroke engine. An investigation, supported by 
1e Motor Industries Research Association, was also 
nbarked upon to record the movement of a piston 
«ng relative to its groove in an engine running under 
own power. Other projects, supported by the 
inistry of Supply, concerned gas turbine problems, 
icluding the investigation of the flow through 
uscades of axial-flow compressor blades, and a study 
* the turbulent boundary layer break-away of air 
om the flat boundary surface of diffusers and from 
xe curved surfaces of blades. Work was also begun 

1 the heat-flow characteristics of liquid metals and 
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on the development of a magnetic pump for pumping 
a liquid metal. " 

Considerable work was in hand in the Materials 
Laboratory. Since 1943 a team of workers, supported : 
by the Admiralty, has been investigating the causes 
of fracture in welded ships. It has been shown that 
while residual stresses ánd reaction forces can be 
high, neither is the chief cause of fractures in welded 
ships; the trouble can, however, be attributed to a 
property of mild steel known as ‘notch brittleness’. 
Two other investigations aimed at determining the 
effects of high rates of strain on mild steel and the 
effects of low rates on aluminium and other materials. 
A third was concerned with distribution of stress and 
strain in real materials having non-Hookean prop- 
erties. 

In the.Mechanics Laboratory, the solution has 
been obtained to the problem of the stresses caused 
by a suddenly applied load on a beam supported in 
various ways; a number of direct verifications of 
the theoretical predictions of stress have been 
obtained experimentally. An investigation, supported 
by' the London, Midland and Scottish Railway 
Company, of the motion of a single railway axle and: 
a pair of wheels was completed. A special photo- 
elastic bench equipped with stroboscopic light 
sources has been constructed, with the help of a 
grant from the Institution of Mechanical Engineers, 
for, the determination of the dynamic stresses in gear 
teeth. An attempt, assisted by the British Iron and 
Steel Research Association, is being made to 
determine theoretically and experimentally the 
relative distribution of useful and frictional work 
in the wire-drawing process. F 

A number of problems relating to pressure vessels 
have been investigated. Methods were devised for 
the solution of the differential equation governing 
the stresses, and deflexions in drumheads of any 
rotationally symmetrical form with the aid of a 
mechanical analogue apparatus; help with this , 
project has been given by the Research Department of 
Messrs. Babcock. and Wilcox. Tests, supported by 
the Britjsh Welding Research Association, have been 
made on the pipe-bend portions of welded pipe lines, 
and it has been shown that the greatest surface 
strain occurring in the cross-section is the transverse 
strain inside. 

With the support of the Nuffield Foundation, a 
start was made on the problem of tillage by measuring 
the component soil forces on a simple implement in 
motion. 

In addition to the work on brittle fracture, the 
Department has been collaborating in other investi- 
gations on ships. Full-scale trials were conducted by 
the' Admiralty during the years 1945-47, and the 
work being carried out in the Department is the 
reduction of the experimental data to a form suitable 
for interpretation into practical design recommend- 
ations. Work similar in aim though very different in 
scale has been undertaken on a 14-ft. sailing boat. 

Much research into the behaviour of other struc- 
tures was carried out. An investigation, supported 
by the British Welding Research Association and the 
Department of Scientific and Industrial Research, to 
find the true load-carrying capacity of rigidly jointed 
Steel franíe structures was continued. The behaviour 
up*to collapse of & length of continuous stanchion 
bent in double curvature was investigated experi- 
mentally and a -theoretical analysis of the same 
problem ewas completed. A successful start in 
developing & method of design taking account of 
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plastic deformations -was made by dealing with 
single-bay rectangular portal frames; the lateral 
instability of steel beams bent until they had partially 
yielded was studied, and a considerable programme of 
tests on battened struts was carried out. 

In addition to these investigations under static 
loading conditions, attention has been given to the 
fatigue strength of structures. | Equipmént' was 
developed successfully for carrying out fatigue tests 
on full-scale structures and.structural components 
by the resonance vibration method. 


1 * N : e = 5 
A comprehensive investigation into the behaviour 


of light alloy struts was made, and an experimental 
and theoretical study of the lateral instability of light 
alloy beams is also being undertaken with the help 
of the Aluminium Development Association. 
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RABELAIS ON SYPHILIS 


“TN a thesis for a doctorate in medicine at the 

University of Paris, Dr. Mottron has chosen to 
extract from the books of Gargantua and Pantagruel 
all the references to syphilis (“Rabelais et la Verole". 
By J. Mottron. Pp. 127. Tours: Arrault et Cie., 
1947). The texts are quoted in extenso and the 
commentary thereon gives a study of syphilis as it 
was understood in the first half of the sixteenth 
century. : ? 

Rabelais was a contemporary of Fracastorius, but 
he did not use the term syphilis, which only became 
popular much later. In the prologue to Gargantua, 
Rabelais dedicates his writings to “Buveurs tres- 
illustres, et vous verolez tresprecieux". His references 
to the disease are all in terms that could be under- 
stood by his lay*readers. 

The epidemic of syphilis in Europe began in 1498, 
and when Rabelais was writing there was already a 
good descriptive knowledge of the disease. The 
chancre was recognized as ‘the primary focus- of 
infection and its characteristic induration had been 

. described: Also known were the short latent period 
before the start of the secondary stage with its 
croustelevés, or rupial lesions, ‘and ‘all the other 
manifestations of secondary syphilis on the skin and 

` in the nervous system. : : 

It was fortunate that mercury, the only useful 
remedy of the times, was used almost at once, and 
by accident, in the treatment of the new disease and 
that its good effects were recognized, Mercury was 
first used by inunction, and there isan allusion to 
this method of treatment in Rabelais’ prologue to 
the books of Pantagruel. The toxic effects of mercury 
are also mentioned. .When mercury was shown- to 
affect syphilis the dosage was increased tò toxic 
levels, and the ill-effects were confused with the 
manifestations of the disease itself. ‘This confusion 
resulted in the change to guaiacum which, for a 
short period, superseded mercury. 

Although mercury was used orally as early. as 
1533, inunction long continued as the chief mode of 
application. 

* with mercury inunctions. Gasparo Torrella (1497) 
recommends the “best way to treat syphilis is to 


sweat the patient for fifteen days, fasting, in a steam - 


bath or oven".. Jean Fernel (1557) writes of ste&m 
baths at high temperature for twenty days or more. 
Sarsaparilla, a sudorific agent used in ‘conjunction 
with baths, is also mentioned by Rabelais. Phe vogue 
for sweating has continued ever since. ‘Baths in 


NATURE 


Sweating baths were often associated ' 


July 17, 1948 vol. 162 


mercury vapour were used by Langston Parker ir 
1850 and to-day we use more elaborate methods ir 
the hypertherms. Rabelais seems to have intendec 
his works to be read by the suffering verolez whik 
'they were sweating. It is doubtful whether ever 
Rabelais could mitigate the sufferings of.the-moderr 
sweating cabinet; but it is an idea which ought t 
be tried. - 
Dr. Mottron seems to favour the theory tha: 
* syphilis existed in Europe in the pre-Columbian er: 
&nd that the disease was unrecognized before 1493 
or confused with leprosy, sc&bies, ete. He cite: 
Broca’s (1876) observation, of -the discovery o 
` syphilitic lesions in bones from an ancient leprosorium 
and quotes the monk Theodoric (thirteenth century). 
Gaddesden (fourteenth century) and Bernard Gordor 
(1305), on the transmission of ‘leprosy’ by sexua 
intercourse. ar 
The evidence of contemporary observers such ‘as 
‘Torrella and Ulrich von Hütten is, however, of ə 
new, hitherto unknown disease which alarmed th« 
doctors to the point^where they fled from the presenc 
of the'siek. Public health measures were quickly 
enacted all over Europe. In Paris, in 1497, foreigner: 
with the great pox were warned ‘to leave the city 
under pain of the halter for disobedience, and citizen: 
so affected had to stay always indoors. The next 
year, 1498, the penalty for the unfortunate syphilitic 
discovered.at large in Paris was to be thrown into the 
river., In the city of Aberdeen, at the same time, tc 
combat the French disease, it was ordained “that al. 
licht weman be chargit and ordanit to decist fre 
their vicis and syne of venerie, and all their bothi. 
and housais skalit”. All these evidences suggest 
something absolutely new and terrifying. ` 
In favour of the American origin for syphilis are 
many points unspecified by Dr. Mottron. ^He doe: 
not mention, for example, Ruy Diaz de Isla^ 
“Tractado Contra el Mal Serpentina”, in which i 
deseribed the treatment, at Barcelona, of some o 
Columbus's men on their return from Haiti. No: 
does he allude to more recent investigations on ancien 
bones which seem to show that syphilitic osteitis die 
-not occur in Europe or Egypt before the sixteenth 
century. This controversy is, however, interminábl. 
and can be closed for the present with the observation 
that Rabelais talks of a case of the verole in 1420. 
The ‘entity of syphilis is recognized. by Rabelais 
He mentions gonorrhcea only rarely, but it is quit 
clear that he knew it, as a separate disease. Sypliiln 
was also distinguished from leprosy in Rabelais 
day. Vibert speaks of lepers fearing contamination 
from syphilitics. Rabelais knew syphilis to be : 
contagious and venereal disease; but he does no 
seek, like some of his contemporaries, for causes i 
planetary disturbances, poisoned water, cannibalisn 
ete. x 
Dr. Mottron ‘ascribes to Rabelais’ the trac 
“Triomphe de Très Haute et Puissante Dam 
Vérole". In this is cited, perhaps for the first time 
8 cause for venereal disease which is still occasionall 
suggested by patients : ‘ \ 


“Et notre fiffre a urinó 
Contre un mur dont mal lui en print”. 


x 


Dr. Mottron is to be congratulated on his scholarN 
development of a very interesting theme. My on! 
- eriticism is of his rather one-sided treatment of tk 
theory of the American origin of syphilis; but: 
Rabelais is on his side I shall say no more. 
JAMES MARSHALL 
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STRESS ANALYSIS AND THE 
| DESIGNER © `, 


^ DISCUSSION on “Stress Analysis and the 

‘Designer” was opened by Sir Donald Bailey 
the Birmingham Conference on April 13 of the Stress 
nalysis Group of the Institute of Physics. Sir 
onald outlined his attitude to stress analysis as 
i engineering designer. He needed answers to 


articular problems which could not be obtained by: 


<athematical methods either because of the com- 
exity of the mathematical solutions or because of 
«sign assumptions, unknown boundary conditions 
' other praetical uncertainties. He specified his 
‘quirements as the need to measure stresses up to 
&—86 tons per sq. in. in steel or 25-30 tons per sq. in. 
light alloys, occurring at frequencies from 0 to 25 
‘cles per second in structural work and up to 
8 cycles per second in mechanical work. This 
‘quired recording apparatus that would respond to 
; least 1,000 cycles per second. The stresses obtained 
ould be correct to within, 24-5 per cent for all 
sresses from 4 tons per sq. in. upwards. 
Sir Donald outlined the field conditions under 
Mich he required his apparatus to operate. On 
wuctural work he found that he had very often to 
rry out tests in bad weather and on remote sites 
yoid of a power supply. The structures under 
vestigation were often large and the readings had 
be available at a central recording station several 
«ndred feet away from the structure; Experts on 
rain gauge methods were not usually available, and 
4e equipment used had therefore to be sufficiently 
Ji&ble to be operated by the practising engineer, 
ho was not generally competent to carry out 
pairs to electronic equipment if this went 
«t of commission at the crucial moment during a 
3t. a 
The shortcomings of a number of methods of exper- 
uentalstress analysis were then discussed. Mechanical 
id optical strain gauges are generally unsuitable for 
«e in the field because they are incapable of recording 
*&lized and dynamic stresses and cannot be adapted 
e central recording of the readings from a large 
umber of gauges. Sir Donald has found acoustic 
wages to be unsatisfactory and too large and heavy 
* his purposes. Brittle lacquer techniques and 
.oto-elastic methods were mentioned in passing, 
t neither of these are field methods. The rigid 
mperature control required for the brittle lacquer 
»thods rules these out for use in the field ; photo- 
ustic methods are extremely useful, but necessarily 
aited to laboratory investigations on small-scale 
»xdels. 
"Ihe electrie resistance strain gauge is the most 
«dely used method, but Sir Donald Bailey felt that 
"ch more development work is needed here; the 
scking of the gauges to the structure needs much 
wll and experience in order to give consistent results. 
19 waterproofing of gauges in the open air has been 
ind difficult. Temperature control and the correct 
wing of large numbers of gauges have been found 
kward and time-consuming, and the equipment 
od in the recording of dynamic stresses has not, in 
saeral, been found very reliable. 
Muring the discussion which followed, the use of 
e acoustic strain gauges, particularly those of the 
wihak type, was defended; and a number of 
|ikers felt that by virtue of their robustness and 
«edom from troubles due to changes of temperature, 
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these gauges were eminently suitable for use in static 
tests of large structures. 

A number of speakers felt that the difficulties of 
mounting electric resistance strain gauges have, been 
exaggerated, but there was general agreement that 
the waterproofing of gauges in exposed positions is of 
paramount importance. The general feeling of the 
meeting was that there is no alternative to soldering 
the leads to electric resistance strain gauges; plugs 
and sockets invariably lead to erratic results. Where 
immediate results are required in the field, the use of 
pen.ànd-ink recorders was advocated; a repre- 
sentative of Messrs. Kodak pointed out that imme- 
diate results are obtainable from ordinary film and 
that processing in special solutions in a mobile unit 
need only take 40 seconds. 

There was very general support for Sir Donald 
Bailey’s contention that the manufacturers of elec- 
tronic devices might pay more attention to the 
reliability of their products. The point was made 
that the engineer engaged on stress analysis work 
should be able to feel the same confidence in his 
oscillographs, amplifiers and other electrical recording 
equipment as the average householder has in his 
domestic wireless set. The view was put forward 
very strongly that the manufacturers tend to think 
of their customers too often as experts in electronics, 
who, use the equipment in laboratories where minor 
repairs can easily be carried out, and do not cater 
for the engineer who wants to use his electronic gear 
merely as a tool and who knows no more about the 
construction of the instruments than is necessary for 
their efficient use. One industrial research unit was 
quoted as an example of the waste of effort involved 
in the present position; in this unit, no less than 
nine members of the staff out of a total of thirty are 
engaged in the instrument section :dealing mostly 
with: breakdowns and troubles caused by insufficient 
screening of electrical recording instruments. It was 
made very clear by the discussion that the manu- 
facturers have a long way to go before they achieve 
a standard of reliability and robustness in their 
products which will satisfy their customers in the 
growing field of experimental stress analysis. `, 

DN E. K. FRANKL 


INTERNATIONAL INSTITUTE OF 
| WELDING 


ELDING has just achieved organisation on an 

‘international scale by the formation of the 
International Institute of Welding, at a meeting in 
Brussels during June 8-11, attended by the represent- 
atives of fourteen countries. 

At the meeting of the Governing Council on June 11, 
M. P. Goldschmidt, administrative director of the 
Belgian Institute of Welding, was elected the frst 
president of the International Institute, and the 
Council elected as vice-presidents Prof. H. E. Jaeger, 
lecturer in naval architecture at the University of 
Delft, and Prof. A. Portevin, president of the French 
Institute of Welding. One other vice-president is. 
to be nominated by the American Welding Society. 
Mr. Walter Edstróm, vice-president of the Swedish 
Welding Committee, was elected treasurer. A special 
responsibility has fallen to the British welding com- 
munity through the election as the first secretary- 
general of the international body of Mr. G. Parsloe, 
secretary of the British Institute of Welding. 


Ey 


"4 


3 


120 > 


The primary business of itis meeting was to estab- 
lish the International Institute and to set up & num- 
ber of special commissions on various technical sub- 
jects. The following subjects have been .included, 
the names of the respective chairmen being given 
in brackets: gas welding (M. C. G. Keel, director 
of the Swiss Acetylene Society) ; ; electric arc welding 
(Prof: H. E. Jaeger); resistance welding (chairman 
to be nominated by the U.S. National Resistance 
Welding Association) ; 
director of the French Institute of Welding) ; testing 
and measurement (M. P. Goldschmidt) ; preparation 
of a welding dictionary (chairman to be nominated 
by the Bélgian Institute of Welding) ; hygiene and 
safety (Mr. A. Harlin, secretary of the Swedish Weld- 

ing Committee) ; weldability (Prof. Jaeger) ; residual 
stresses (Dr. F. A. Fox, assistant director of the 
British Welding Research Association) ; mechanical 
stréss relieving (Prof. W. Soete, technical adviser to 
the Belgian Institute of Welding and lecturer'at the 
University of Ghent); brittle fracture (Mr. Scheil, 
of the^A. O. Smith Gorporation, Milwaukee) 

On June 8 and 9, two sessions were devoted to 
the reading of technical papers, and works visits 
were arranged on the following day. 
| It is intended to hold a similar expanded meeting 

. of the Governing Council annually, and an invitation 
" from the Netherlands to meet there-in 1949 has been 
accepted. An invitation from the British delegation 
to: hold‘ the first World Welding Congress in Great 
Britain in the British Festival year, 1951, was also 
! accepted. 3 


t 


TOXICITY OF D.D.T.. 


“\HE insecticide’ most in the public mind to-day 
is that known as D.D.T., concerning the efficacy 


of which rather extravagant claims have been put 


forward. Nevertheless, its discovery has' already 

proved an event of major importance in view of its 

cheapness, adaptability and wide range of application. 

There remain, however, many aspects needing de- 
tailed study. One of these is the toxicity of D.D.T. 

` to man and animals, both in the tropics and in 
temperate regions. 

This subject has been investigated by Surgeon- 
Lieut. F. M. G. Stammers and Lieut.-Commander 
F. G. Sarel Whitfield, senior entomologist to the 
Medical Director General of the Navy. A brief 
. summary of the investigations appeared in Nature, 
157, 658 (1946); the full account has been published 
in the Bulletin of Entomological Research (38, 1; 
1947). In the course of the investigations fifteen 
men, attached. to the Royal Naval School of Tropical 
: Hygiene in Colombo, were adopted as subjects for 
inquiry. They had been exposed for many months 
to heavy and continuous daily contact with a 5 per 
cent solution of D.D. T. in kerosene. Their work con- 


sisted of spraying ships and shore establishments. 


, against infestation by various insects. Of the men 
employed, one was a Tamil and the remainder 
Cinghalese. The results of a detailed medical in- 
vestigation of these men, together With their general 
demeanour and labour output, indicated that they 
had received no ill-effects. In England the toxfeity 
of & continuous-phase aerosol of D.D.T. to man and 
animals was investigated by means of trials at the 
Royal Naval Hospital, Plymouth, and ‘at the Chem- 
ical Defence Experimental Station, Porton. 


* 
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In so far as human beings were concerned tl 
results were entirely negative. Also, there were m 
symptoms of D.D.T. poisoning in rats and rabbi 
as the result of 28-days exposure to continuo 
D.D.T. aerosol. Messrs. Stammers and :Whitfiod 
devote most of their paper to a critical review e 
the literature on the subject under investigation. £ 
the result of this study and of their own investig. 


‘tions, it seems that D.D.T. is harmless to man ar 


animals when used as an insecticide. It is, neverth» 
less, possible by unskilled formulation, by the use + 
unsuitable solvents and by misapplication to inów 
risk of life. The chance of cumulative effecta fror 
the storage of D.D.T. in the milk and tissues » 
Sheep and cattle needs further investigation. 


INSTITUTE OF PHYSICS 
ANNUAL REPORT 


'T the annual general meeting of the Institute . 
Physies held on May 20, the following we 
elected to take office on October 1: President, Da 
F. C. Toy; Vice-President, Dr. E. T. Allibonc 
_ Honorary Treasurer, Mr..E. R. Davies; Honorar 
Secretary, Dr. B. P. Dudding ; New Ordinary Mer 
bers of the Board, Mr. J. H. Awbery and Mr. E. W.'1 
Selwyn. Dr. G. B. B. M. Sutherland has bee 
appointed by the Faraday Society as its new re 
resentative on the Board. 

The twenty-eighth annual reporb of the Boa: 
covering the work of 1947 was presented to the mee 
ing.: The report shows that the membership, no 
at about 3,250, continues to grow at the rate of 
little more than ten per cent per annum. The Ins» 
tute has seven branches, five in Britain and o 
each in Australia and India, and six subject group 
comprising electronics, industrial radiology, X-re 
analysis, industrial spectroscopy, electron micr 
The last was formed 
March 1947. All the branches and groups have ea» 
held several meetings during the year, and the repo- 
lists these in detail. In July, the Institute co-operat 
with the H. H. Wills Physical Laboratory of tl 
University of Bristol in conducting a summer scho» 
at which the attendance was 133, on ''Cohesi 
Forces in Metals and the Mechanical Properties 
Solids” ; and, in September, with the Physical Socie 
and in collaboration with the Institution of Electrie 
Engineers, it organised celebrations, including 
special exhibition at the Science Museum, to ma 
the jubilee of the discovery of the electron. 

The report shows that the Board has been acti 
in matters concerning the education and traini 
of physicists. The preparation of a report on develc 
ments in technological education has been undertak 
(and has since/been published); and to help in pur 
lieizing the newly established National Certificat 
in Applied Physics, the Institute has produced . 
illustrated booklet entitled “Experimental Science 
A Career for the Practical Boy or Gir". T 
Australian branch, also, has in preparation a repc 
on “Physics in Australia" and a booklet on “Physi 
as a Career". In addition to individual inquir» 
from members concerning professional matters, t 
Institute has, either through the Joint Council 
Professional Scientists and other bodies on which t 
Institute is represented, or directly, dealt with db 
culties in connexion with ‘the re-organisation of t 
Scientific Civil Service, the collection of up-to-de 
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ata on salaries paid to physicists and on available 
cientific man-power. f / 

In April 1946, the statement that "the Board was 
1 full agreement with the views expressed by the 
"resident of the Royal Society regarding atomic 
mergy and secrecy” was circulated to members of 
he Institute. The Board has since seen fit to amplify 
his statement, and has declared that it "strongly 
elieves that atomic energy should only be used for 
‘eaceful and not warlike purposes". This, in its 
Pinion, requires international agreement, and thus 
olifical action, which the Board feels is a matter 
est left to individual men of science. The Board 
grees to promote the free exchange of scientific 
iformation between scientific workers of all countries ; 
ut it also realizes that it has been the practice for 
ome to accept a measure of secrecy as a condition 
f their employment or service. In this connexion 
he ‘Board is prepared to give advice to individual 
aembers. 

The report mentions that during the year a scheme 
‘as discussed with the Physical Society for the 
stablishment of an applied physics journal. It was 
‘ecided, however, that it was not practicable, at 
resent, to launch such a journal, and an alternative 
iggestion of the Council of the Physical Society, that 
he Institute’s publication, the Journal of Scientific 
nstruments, should be enlarged and a special section, 
«f about forty per cent of its space, be devoted to 
10n-instrument' articles, was adopted. Since 
anuary 1948 the Journal has appeared in this 
nodifled form under the new title of Journal of 
“ctentific Instruments and of Physics in Industry. 
a second edition of the “Handbook of Industrial 
Kadiology” was called for during the year, and among 
he new publications the Institute has in hand are 

book of “Laboratory and Workshop Notes” selected 
:om the Institute's Journal, aad, in book form, the 
«apers read at the 1946 Manchester Conference on 
he measurement of stress and strain. 

Repairs and improvements to the Institute's House 
& 47 Belgrave Square, London, are proceeding 
teadily but very slowly, the report states, but already 
onsiderable benefit has been derived from the in- 
teased accommodation and facilities, which include 

members’ reading room, and a lecture room with a 
apacity of a hundred. It is anticipated that the 
ssential work will be completed within two years. 


i 


ZOUNCIL FOR THE PRESERVATION 
OF RURAL ENGLAND 


N indication of the nation’s indebtedness to the 

Council for the Preservation of Rural England 
ijy be obtained from a perusal. of the Society's 
sanual report for 1947—48, obtainable'from 4 Hobart 
"lace, London, S.W.1. Foremost &mong the issues 
‘ith which it has had to deal has been the vast 
roblem of the post-war use of land for training the 
«med forces. The Council has been charged by the 
Ministry of Town and Country Planning with the duty 
f presenting evidence in writing, and if necessary 
verbally, on amenity and scientific grounds, in all 
ases where it is considered desirable that such 
'videnee should be presented. On his afforestation 
olicy the Minister of Agriculture has been advised 
a landscape planting and types of trees, while the 
ouncil’s officers have also played their part in 
using the cost-limit for the building of new houses 
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to be raised in order that local stone might be used 
for facing in those districts where stone-built houses 
are traditional. . 

In conjunction with the Caravan Club and the 
Town and Country Planning Association, the,Council 
for the Preservation of Rural England has set up 
regional sub-committees to eliminate (in the words 
of the Scott Report on Land Utilization in Rural 
Areas) .‘‘the nameless messes, the assemblage of 
caravaris and converted buses and encampments 
which have littered and spoilt many a once charming 
stretch of coastline, lakeside and riverside, and a 
hundred other attractive scenes". 

The submission of the Scott Committee that the 
introduction of carefully regulated suitable indus- 
tries into the countryside would be beneficial has : 
been endorsed by the Council and particular cases 
have been investigated, while the Council has also 
advised the Minister of Town and Country Planning 
on 'the location and design of wireless installations 
for the police and the B.B.C. Representations to 
the Postmaster General on the colour of telephone 
call boxes has enabled substantial agreement to be 
reached for those districts where objection is raised 
to the standard red of the ‘Jubilee Kiosk’. 

Opencast coal working has caused. the . Council 
much concern, and clear recommendations have been 
made to the Minister of Fuel od methods of regaining 
soil fertility and the restoration of land drainage” 
after settlement as well as the general amenities. 
The reports of the Committee on National Parks 
were warmly supported by the Council; but dissatis- 
faction was registered with the Government’s tardi- 
ness in implementing the main recommendations. 

Other subjects dealt with by the Council during & 
year of considerable activity were the control of 
outdoor advertisements, the distribution and design 
of electricity installations, the siting and landscape 
treatment of road works and the preservation of 
buildings of historic and architectural interest. 


CROPS OF THE CARIBBEAN 


HE Governments of the United States and the 
United Kingdom (1942), and latér of France and 
the Netherlands (1945), united to establish a Caribbean 
Commission to encourage and strengthen social and 
economic co-operation between their various posses- 
sions and bases in the area known geographically and 
politically as the Caribbean. In order to survey 
needs, to determine what research has been done, 
to facilitate research on a co-operative basis, and to 
arrange for the prompt dissemination of the results 
of research, the Caribbean Research Council was set 
up in 1943. One of its research committees, dealing 
with agriculture, nutrition, fisheries and forestry, has 
instituted a series of crop inquiries in all territories, 
and the results of two such investigations have 
recently been published (Crop Inquiry Series No. 4, 
“Root Crops and Legumes”, 1947, and No. 5, 
“Vegetables”. Caribbean Commission, 1736 Ver- 
mont Ave., N.W. Washington, D.C., or Kent House, 
Port of Spain, Trinidad, B.W.I. 0.50 dollar per 
copy). Pr 
Agriculture in the Caribbean has traditionally 
emphasized production for export, on the theory that 
it is more advantageous to produce locally a high- 
priced crop (sugar) and buy low-priced foods in the 
. world market. This has resulted in neglect of home- 


‘ 


_ Wednésday, July 21 
, At 10 a.m.—Discussion: “Inter-University Relations". 
* Thursday; July 22 


. . view of an historian, a philosopher and a sociologist, of the si 
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produced foodstuffs, and as the conclusions are 
similar for both publications under review, it is con- 
venient to treat them together. Production of root 
crops, legumes and vegetables is unorganised, being 
mainly in the hands of peasants who cultivate small 
kitchen gardens about one-eighth of an acre in extent, 
as an adjunct to small-scale agriculture. Seed is 
generally imported, and. is often of low viability 
owing to lack of cool. storage. Pests and diseases 
are common, and there are only limited facilities for 
preservation of the produce. Yields are low; but it 
would appear that very considerable expansion of 
vegetable production is possible without disturbing 
the acreage devoted to sugar, which is the main crop. 
Two encouraging trends: are a pre-war export of 
vegetables on a small scale from some of the terri- 
tories, and some attempt. at co-operative harvesting 
and marketing. 3 

Details of all aspects of vegetable culture in ‘each 
territory are set forth in the bulletins, which have 
been edited by Dr. H. W. Marston, with assistance 
(for Bulletin No. 5) from Dr. Gustave Burmeister, 


both of the United States Department of Agriculture. . 


. . FORTHCOMING EVENTS 


(Meetings marked with.an asterisk * are open to the public) 


Monday, July 19—Friday, July 23 
CONGRESS OF" UNIVERSITIES OY THE COMMONWEALTH (in the Exam- 
ination Schools, High Street, Oxford). 
Tuesday, July 20° . 
15510 a.m.—Discussion: “Relations of the State and the Univers- 


At 10 a.m.—Discussion : oints of 
ctural 


y scientific and 


“A oritical review, from the 
and moral changes produced in modern society 
technological advance”. y , 
Friday, July 23 


At 10 a.m.—Discussions: General Plans for Colonial Higher 
pansatane and “The Extension of, the University  Secondment 
me", RE 


INSTITUTION OF CIVIL ENGINEERS (at Great George Street, London; ' 


8.W.1),—Conference on “Civil Engineering Problems in the colonies” 
Wednesday, July 2I 


BRITISH STANDARDS INSTITUTION (at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, London, W.C.2), at 
3 p.m.—Annual General Meeting. 

Thursday, July 22—Friday, July 30 


COMMONWEALTH INSTITUTE OF ENTOMOLOGY (in the Large Chemical 
Lecture Theatre, Chemistry Department, Royal College of Science, 
Imperial Institute Road, London, S.W.7).—Fifth Commonwealth 
Entomological Conference. 


Friday, July 23 
At 10.30 a.m. and 2.30 p.m.—Discussions on Insecticides.* ' 
Monday, July 26 


At 2.30 p.m.—Discussions : ''Biological Control" and “Estimation 
of Insect Populations in the Field".* , 


Tuesday, July 27 


‘At 10.30 a.m.—Discussions : “Recent Developments in the Control 
of Stored Products Insects” and “Tsetse Research and Control’’.* 


At 2.30 p.m.—Discussion: “The Need for Plant Quarantine on a 
Continental Basis, with Special Reference to Africa".* 


Thursday, July 29 
At 2.30 p.m.— Discussion : 


Friday, July 23—Saturday, July 24 


BIÓCHEMICAL Sooty’ (in the Biochemistry Department, The 
University, Glasgow, W.2), at 11.15 a.m.—Scientific Papers. 
N r 


“Locusts and Grasshoppers".* 


` 





“APPOINTMENTS VACANT - 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT KEEPER to be responsible for the Zoological Collections 
in the Manchester Museum—The Registrar, The Univtrsity, Man- 
chester 18 (July 24). 


F , 
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EXPERDIENTAL OFFICERS AT THE MICROBIOLOGICAL RESEARO! 
DEPARTMENT, Ministry of Supply, Porton, Wilts, for work in connexio 
with a pilot plant producing antibiotics—The Secretary Civil Servic 
Commission, Scientific Branch, 27 Grosvenor Square, London, W.h 
quoting No. 2198 (July 24). 

LEOTURER (Grade II) IN THE DEPARTMENT OF. PHYBICS—Th 
Registrar, The University, Liverpool (July 24). 

. SENIOR ASSISTANT ENGINEER and a GENERAL ASSISTANT ENGINEE 
for Power Engineering Section, and a GENERAL ASSISTANT ENGINREE 
for Light-current Engineering Section, in the Authority's Laborator 
at Leatherhead—The Director of Establishments, British Eleciricit 
Authority, British Electricity House, Great Portland Street, Londor 
W.1 (July 20). ^n dom 

ASSISTANT LEOTURER IN OHEMISTRY—The Registrar, The Univer: 
ity, Reading (July 30). $ i 
GLASS DELEGAOY RESEAROH FELLOWSHIP in the Department o 
Glass Technology—The Registrar, The University, Sheffield 10 (July 31; 
LECTURER IN -PHARMACOLOGY—The Secretary, Welsh Nationa 
School of Medicine, 10 The Parade, Cardiff (July 31). ' 
OFFICER-IN-CHARGE OF SOIL MIOROSIOLOGY SECTION, an OFFICER 


- IN-CHARGE OF Som ECOLOGY SEOTION, and.an OXPIOER-IN-CHARG 


OF BIOLOGICAL ASSAY SEOTION, for the Soil Biotics Division, a: 
ORGANIC CHEMIST for Soil Chemistry Division and SOIL PHYSIOISI 
(2) for Soil Physics Division, in the Soil Bureau of thé Departmem 
of Scientific and Industrial Research, Wellington—Office of the Hig 
Commissioner for New Zealand, 415 Strand, London, W.C.2 (July 81; 

PHYSICISTS (2) FOR RADIO SECTION, a SENIOR PHYSIOIST (Officers 
in-Charge) FOR RADAR SECTION, à SENIOR PHYSICIST or ENGINEE: 
(Officer-in-Charge) FOR ELECTRONIOS AND ACOUSTICS LABORATORY: 
and PHYSIOISTS (3) FOR THE GENERAL PHYSIOS LABORATORY, at th 
Department of Scientific and Industrial Research, New Zealand- 
Office of the High Commissioner for New Zealand, 416 Strand 
London, W.C.2 (July 31). : 

SENIOR LECTURER IN PLANT BIOCHEMISTRY at the University c 
Melbourne—The Secretary, Universities Bureau of the British Empir 
8 Park Street, London, W.1 (July 31). 

LECTURER IN MATHEMATICS (Pure Mathematics)—The Principa 
Royal Holloway College, Englefield Green, Surrey (July 31). 

DEPUTY CHIEF SCIENTIFIC OFFICER in the Directorate of Engin 
Research and Development, Ministry of Supply, London—The Secre 
tary, Civil Service Commission; Scientific Branch, 27 Grosvenc 
Square, London, W.1, quoting No. 2191 (August 5). 

HISTOLOGIST (Senior Research Officer or Research Officer) FOR TB» 
DIVISION OF FOOD PRESERVATION AND TRANSPORT of the Counc. 
for Scientific and Industrial Research, Brisbane—The Chief Soientifa 
Liaison Officer, Australian Scientific Research Liaison Office, Afric 
House, Kingsway, London, W.C.2, quoting No. 1772 (August 7). 

RESEARCH OFFICER FOR THE DIVISION OF INDUSTRIAL CHEMISTR+ 
of the Council for Scientific and Industrial Research, Melbourne- 
The Chief Scientific Liaison Officer, Australian Scientific Researc 
Liaison Office, Africa House, Kingsway, London, W.C.2, quotip 
No. 1538 (August 7). 

SENIOR PRINCIPAL SCIENTIFIC OFFICER IN THE INFESTATION CONTRC 
DIVISION of the Ministry of Agriculture and Fisheries—The Secretar: 
Civil Service Commission, Scientific Branch, 27 Grosvenor Squar 
London, W.1, quoting No. 2193 (August 9). 

DIRECTOR FOR THE CENTRAL GLASS AND CERAMIO RESEARC 
INSTITUTE, Calcutta—The Secretary, Council of Scientific ar 
Industrial Research, ‘P’ Block, Raisina Road, New, Delhi, Ind» 
(August 10). i 

TEMPORARY SENIOR LEOTURESHIP IN MATHEMATICS at Aucklap> 
University College, Auckland, New Zealand—The Secretary, Univer 
ities Bureau of the British Empire, 8 Park Street, London, w 
(August 15). ] 

PHYSIOISTS or ENGINEERS FOR METROLOGY AND ACOUSTICS LA 
ORATORIES in the National Research Laboratories, Ottawa—Tl 
Scientific Liaison Officer; (Canada House, Trafalgar Square, Londo 
S.W.1 (August 16). z 

PROFESSORSHIP OF ECONOMIO AND MINING GEOLOGY at the Univer 
ity of Adelaide—The Secretary,» Universities Bureau of the Briti» 
Empire, 8 Park Street, London, W.1 (August 31). . 

ENTOMOLOGIST FOR THE RESEARCH DIVISION of the, Departmen 
of Agriculture and Forests, Sudan—Sudan Agent in London, Wellin 
ton House, Buckingham Gate, London, S.W.1, marking envelops 
*Entomologist, Agriculture’. : : ! 
- GOVERNMENT CHEMIST in the Medical Department of the Go 
Coast—The Director of Recruitment, Colonial Office, 15 Victor 
Street, London, S.W.1. 

LECTURER IN CIVIL ENGINEERING, à LEOTURER IN MEOHANIO^ 
ENGINEERING, and a LECTURER IN MATHEMATIOS—The Clerk to t! 
Governing Body, Battersea Polytechnic, London, 8.W.11. 

LECTURER IN VETERINARY SCIENCE, & LECTURER IN GENETICS, 
LEOTURER IN HORTIQULTURE, à LECTURER IN STATISTICS AND EXPEB» 
MENTAL METHOD; à LE IN POULTRY HUSBANDRY and 
LEOTÓRER IN ENTOMOLOGY, for the Canterbury Agricultural Colle 
Lincoln, New Zealand—The Secretary, Universities Bureau of t 
British Empire, 8 Park Street, London, W.1. f 

READERSHIP IN BIOCHEMISTRY tenable at the Royal Cancer Hospit 
—The Academic Registrar, University of London, Senate Hou: 
London, W.C.1. i ^ 

RESEARCH WORKER IN CHEMOTHERAPY AND TROPIOAL MEDION 
at the National Institute for Medical Research, London, N.W.3- 
The Secretary, Medical Research Council, 38 Old Queen Stree 
London, S.W.1. 

SENIOR SCIENTIFIC OFFICER to take charge of Biology and Cher 
istry Section (G.224/48A), a SENIOR SCIENTIFIO OFFICER to tal 
charge of Physics and Electronics Section (A.185/48A), a SOIENTIF 
OFFICER for investigation of deterioration of materials and equipme 
exposed under tropical conditions (F.429/48A), a SENIOR EXPER 
MENTAL OFFIOER to lead a team working on Electronics (A.180/484. 
and EXPERIMENTAL OFFICERS and ASSISTANT EXPERIMENT/ 
OFFICERS for work in Chemistry (F.430/48A), Biology (G.225/484» 
Physics and Electronics (A.187/48A), General Engineering (C.415/484» 
for Ministry of Supply Tropical Testing Establishment, Port Harcour 
Nigeria—Technical and Scientific Register (K), York House, King» 
way, London, W.C.2, quoting relevant reference number. 
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EXAMINATIONS. AND SELECTION 
BOARDS 


HE remarks which Sir Percival Waterfield, the 

First Commissioner of the Civil Service; made at 
Oxford in March regarding the low standard in 
personality and intelligence shown by applicants for 
entry into the Civil Service have aroused a consider- 
able discussion and formed the subject of a debate on 
the Civil Service initiated by Viscount Mersey in the 
House of Lords on May 26. Sir Percival’s statement 
that, of three thousand graduates interviewed, 40 per 
cent of those who wanted to go into the administrative 
service and 50 per cent of applicants for the foreign 
service scored marks for personality and intelligence 
which represented complete failure, is one of which 
industry and the universities as well as the Civil 
Service are bound to take careful note. His further 
statement that about five per cent of applicants for 
the administrative service and eight per cent for the 
foreign service were below even the lowest category 
may well be discounted, as was suggested in the 
debate, by war-time conditions and the absence of 
the screening which was practised by the universities 
with candidates for the written examinations; but 
the feature that, among those who failed, 60 per cent 
had university or college scholarships and-20.per cent 
were those who had State scholarships,, sho d cause 
at least as much disquiet to the educationist and 
industrialist as to the Civil Service Commissioners. 


The three fundamental questions which arise here. 
were well indicated by Viscount Mersey in opening, 


the debate: the training or education which the 
candidates have received ; the tests or examinations 
to be applied to them when they desire to enter the 
Civil Service; and the qualities which are judged 
necessary for the Civil Service. This part of Lord 
Mersey’s speech suggests that he was aware of the 
discussion on selection for management at the British 
Association meeting in Dundee last year. Neither he 
nor any other participant in the House of Lords 
debate, however, recognized that in selecting men for 
the Civil Service, or for any other walk in life, the 
chief requirement is, as Mr. A. Rodger pointed out at 
Dundee, a reasonably clear notion of what we are 
trying to assess. The first question to be answered is : 
“What are we looking for in our candidates ?” 
Unless we can give a reasonably clear answer to that 
quéstion, neither the written examination nor the 
selection board is likely to give us the men or women 
we require. 

It might well be argued, therefore, that some of the 
criticisms of the selection—and rejection—of candi- 
dates for the Civil Service are due to the simple fact 
that, with the growth of the Civil Service and the 
increasing range and complexity of its duties, we have 
become less sure of the qualities we desire in our 
Civil servants, and less able to formulate precisely the 
relative weight we attach to initiative, integrity and 
other aspects of personal character for which no 
method of assessment yet exists, if, indeed, it could be 
found. We cannot expect to devise the appropriate 
methods of selecting and testing candidates while we 
are ‘uncertain in our own minds about the precise 
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requirements those methods are to meet. Even if 
that uncertainty and indecision were removed, we 
have still a long time to wait before we can be satisfied 
of the validity of the new methods, as was, indeed, 
. repeatedly asserted in the debate by the strongest 
supporters of the new tests. ` 

There are, in fact, sound reasons why we should 
not discard the intellectual tests, however imperfectly 
such written examinations may disclose the boldness, 
quickness, clarity and candour which, with self- 
discipline, marked the habit of Greek thought in its 
greatest days, as Prof. F. A. Adcock noted in his 
presidential address to the Classical Association earlier 
this year. Indeed, Lord Lindsay very pertinently 
remarked that people who showed themselves capable 
of passing searching written examinations with 
distinction could not be altogether devoid of ability. 

. He himself thought that while the interview by the 
Civil Service Selection Board was much better in 
many ways than the half-hour interview, the right 
course was to restore the solid evidence of achieve- 
ment in the written examination and supplement the 
examination with the interview. 

Whatever the ultimate decision, it seems clear that, 
as Lord Moran suggested, we are only at the very 
beginning of a method of assessing accurately the 
suitability of men and women for the Civil Service or 
for any other sphere. The task should be approached 
in humility, and it is of the first importance that we 
should arrange for the records of candidates to be 
followed up to see whether they meet the criteria of 
success for the various branches of the Civil Service. 
These criteria are not really known with any certainty; 
but the time and expense of validation should not be 
allowed to constitute obstacles in a matter of such 
general importance. 

Lord Simon of Wythenshawe as well as Lord 
Piercy were confident that the new methods had 
proved their worth by helping the Final Selection 
Board to make fewer mistakes and a better selection. 
Nevertheless, we are only at the beginning, and it may 
be possible to devise an entirely fresh system. Lord 
Elton, for example, in urging once more that since 
character as well as intelligence is indispensable to all 
high achievement, character as well as intelligence 
should be the concern of the scholarship examination, 
directed attention to the Rhodes Scholarship system, 
which for forty years has been trying to do exactly 
what the Civil Service Selection Board is now 
attempting by the new methods. Lord Elton believes 
that the traditional tests were over-narrow in that 
they confined themselves to selecting persons likely 
to absorb readily and reproduce lucidly the ideas of 
other people. He emphasized that the Rhodes 
selection committees have been able to rely greatly 
on the school and academic record of the applicant, 
and that on none of these sixty or seventy selection 
committees was there a psychologist. 

Lord Pakenham, who concluded the debate for the 
Government, had little difficulty in showing that 
Lord Elton had gone too far in implying that the Civil 
Service Selection Board should likewise dispense with 
the services of the psychologist. He indicated that 
particular importance is attached to studying the 
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previous records of the candidates, and he promised 
that some sort of White Paper on the subject would 
be prepared. His speech itself gave an admirable 
account of the working of the methods at present 
used; and he submitted that the Government is 
taking the wisest course in trying out both systems 
and seeking to judge which system appears to select 
Civil servants who will maintain and enhance the 
great traditions of the publie service of Great Britain. 
Lord Pakenham's speech dealt mainly with this 
question of selection boards; but he made several 
specific statements of considerable interest. First, he 
said that the Departments of State were emphatic 
that they were getting very good material; but that 
the standard for the Home Service, and to a lesser 
extent for the Foreign Service, appeared to have 
been pitched too high. Accordingly, in the Home 
Service it had been decided to lower the pass mark 
slightly. The Foreign Service authorities, who had 
decided to rely on the selection board method for 
their recruits during the next few years,had not yet 
decided how to fill their much smaller gap. Lord 
Pakenham agreed with Lord Lindsay that in the 
post-war period many people had entered for the 
examination who would not have entered before the 
War; but he also said that a later and larger sample 
of candidates than that cited by Sir Percival Water. 
field gave figures of 26-6 per cent and 30-7 per cent, 
respectively, of candidates for the Home and Foreign 
Services who passed the original qualifying test but 
who were finally graded as out of the running. : 
Nevertheless, although this is a slightly more 
encouraging picture than that given by Sir Percivab 
Waterfield, the Government is proposing to review the 
national State scholarship system, and the Minister om 
Education has appointed a ‘working party’ to con- 
sider, in consultation with local education authoritie: 


.and others, the various problems concerned with 


university awards. It is to be hoped that the ‘working 
party’ will grapple -with the question of character 
which Lord Lindsay emphasized in this connexion 
for it grows more important as the proportion in 
creases of candidates coming from schools where there 
are fewer opportunities for the training of characte: 
than in the public schools, where it is traditional 
Something must be done, as Lord Lindsay sug 
gested, to secure that the State scholarships de 
not go to those who take no part in the ordinary 
activities of the school. Nor is the problem solely 
one for tackling at the secondary school level; Mr 
J. W. C. Adams, warden of Crewe Hall, Sheffield 
points out in the.Universities Quarterly of May, tha 
many of the universities could do more’ to encourag 
participation in the corporate life of the university 
both by making halls of residence a more prominen 
feature of the civic universities and in other ways. 
The debate in the House of Lords accordingl: 
confirmed the value of the experiments in seleotio» 
now proceeding ; but it also underlined their exper» 
mental character and emphasized that the exper: 
ments must be so conducted as to permit judgmens 
after a year or two of their reliability. Equally, is 
vindicated the very high standard of the universit 
man at the present day: there was no evidence thas 


No. 4108 July 24, 1948 


he universities are selecting the wrong people or 
raining them wrongly, and the whole trend of the 
Nebate was against premature or excessive special- 
zation, in science, the arts or any other field. Lord 
Jherwell in particular commended Sir Percival 
Vaterfield’s suggestion that no arts student should 
ae without some knowledge of science, and no science 
+tudent without some knowledge of the humane 
tudies. 

The increasing demands of the Civil Service on the 
rained man-power and woman-power of . Britain 
aise the same problems of education and training. 
ust as the validity of the selection board’s methods 
or the Civil Service is a matter of deep concern to 
adustry, so the educational quality and attainments 
f the graduates from which both industry and the 
‘ivil Service are recruiting men and women are of 
auch concern to them both. Nor indeed could the 
niversities themselves be indifferent to the views of 
&ther industry or the State service in this matter, 
r attempt any considerable changes without having 
sgard to both points of view. 

The situation is already serious. It is clearly 
ndesirable that an excessive proportion of the out- 
tanding ability to be found each year among those 
yaving the universities of Britain should be drawn 
ito any one section of life. It has already been 
uggested that the Civil Service is obtaining more 
than its fair share of the first-rate ability at present 
vailable. The nation is best served by a reasonable. 
istribution over all those spheres of life which call 
or such gifts. Statements by Sir Lawrence Bragg 
nd others have indicated some reluctance on the 
«art of the ablest science students to enter industry. 
sf such a tendency became too marked, the effect on 
«dustry would be serious. 


sroportion of our most gifted investigators and left 
he universities depleted in this respect. 

Before the schemes of university expansion proceed 
;o far, we should therefore reconsider the whole 
"'estion of the aims and content of university 
iueation. Something more should be done along 
ae lines that Dr. Percy Dunsheath attempts in his 
»ent book “The Graduate in Industry"*. The 
raduate needs to be informed about the openings 
«at exist in industry and the real conditions of work 
hich obtain there; equally the industrialist does 
t always appreciate the contribution which the 
ained. mind, when matured by experience, can 
nake to industrial efficiency. Dr. Dunsheath has 
adicated many ways in which the university appoint- 
«ents boards-could make invaluable contributions to 
xe more effective use of trained man-power. From 
xem, too, may well be expected some of the quanti- 
stive data by which we should revise our estimates 
„ur the rate and direction of university expansion, 
irticularly if, as seems likely, difficulties arise in 
xeoting the requirements for graduates in applied 
tlence suggested in the recommendations of the 
rarlow Committee on scientific man-power in 1946. 
reyond this there is a wide field for research into 


* The Graduate in Industry. 
‘ondon; Hutchinson's Scien 
«€. 6d. not. 


By Dr. Percy Dunsheath. Pp. x+276. 
tifle and Technical Publications, n.d.) 
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nfortunate if industry itself attracted too large & 
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the demands which various occupations make upon, 
and the scope they afford to, the various attributes 
of human personality. 

The House of Lords debate is to be welcomed for 
putting the whole problem in its true perspective. It 


.is not simply a question of the methods by which 


industry and the State can best select their recruits. 
Nor is it solely a question of the conditions which 
will enable the universities, industry and the State 
to attract to their service a fitting proportion of the 
ablest minds available from those graduating each 
year, or even of the way in which those men and 
women are to be trained and nurtured before they 
enter the universities, during their residence there, 
and in their subsequent careers. What stands out 
above all is that an unparalleled opportunity for 
experiment is in front of us, of which selection 
methods are ‘only one facet. The problem of the 
development and wise use of the trained man-power 
and: woman-power of Britain calls for the . closest 
co-operation between industry, the State and the 
universities, as well as those institubions like the 
British Institute of Management and the National 
Staff Administrative College which are seeking to 
explore new methods and raise the whole standard of 
administration. Further, it should be remembered 
that, both in industry and in the Civil Service, the 
wise and full use of our ability involves increasing 
attention to its use and training after recruitment, 
so as to ensure that the keenness of young and able 
minds selected with so much care is not blunted by 
failure to use their talents to advantage, and in 
ways that afford satisfaction to their ideals as well as 
to their intellect and personality. 


WHAT IS PHYSICAL CHEMISTRY ? 


(1) .Rational Approach to Chemical Principles 
By Dr. John A. Cranston. Pp. xii+211. (London, 
Glasgow and Bombay:  Blackie and Son, Ltd., 
1947.) 8s. 6d. net. 


(2) The Elements of Physical Chemistry 
By Prof. Samuel Glasstone. Third printing. Pp. 


vii+695. (New York: D. Van Nostrand Co., 
Ine.; London: Macmillan and Co., Ltd., 1947.) 
25s. net. 


(3) ‘Physical Chemistry 
By A.J.Mee. Thirdedition. Pp.xix4-782. (London : 
William Heinemann, Ltd., 1947.) 20s. 


(4) Physical Chemistry 

By Dr. E. D. Eastman and Prof. G. K. Rollefson. 
(International Chemical Series.) Pp. viiiJ-504. (New 
York and London: McGraw-Hill Book Co., Ince., 
1947.) 225. 6d. 


HYSICAL chemistry emerged as & separate 

subject at & time when physies and chemistry 
were separated by a fairly wide terra incognita, and 
the application of physical and mathematical 
methods to chemical reactions and equilibria offered 
an attractive field which was catered for by neither 
of the parent sciences. It soon developed a homo- 
geneous subject-matter of its own, which has re- 
mained the backbone of physical chemistry courses 
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ever since. It is natural that most of the new methods 
and fundamental conceptions of the behaviour of 
matter, which have contributed to the fuller under- 
standing of chemical reactions and modes of com- 


bination, should have come from the experimental . 


and mathematical branches of physics, and the role 


of the physical chemist has been to ensure the: 


immediate and effective application of these methods 
and conceptions to chemical studies. 

Now that the frontier between' physics and chem- 
istry has disappeared, the task of the physical chemist 
is by no means so clear. On one hand, the mathe- 
matical description of chemical combination has 
become a highly specialized branch of higher mathe- 
matics; on the other, the physicists have provided 
an armoury of weapons, such as X-rays, spectro- 
scopes, mass spectrographs, electron microscopes, 
igotope techniques, ete., which are so demanding that 
their users tend to remain experts in their particular 
fields. In these circumstances, what should be taught 
to students as physical chemistry ? Should it be 
those parts of physics which are most useful to the 
chemists ? Or should it be the borderline region 
which concerns itself with the nature of chemical 
combination and the mechanism of chemical reaction 
—perhaps leaving the more mathematical aspects to 
the chemical physicist ? 


Faced with this.vast and confusing extension, it is' 


not surprising that teachers of physical chemistry 
have been much concerned with what to put into 
their courses and what they can safely leave out. 
That'the times seem to many teachers to call for a 
re-orientation of physico-chemical studies is shown 
by the large number of recent text-books in which 
new interpretations have been offered of the subject. 
The four books under review all reflect this tend- 
ency. Dr. Cranston’s little book offers a new approach 
to physical chemistry in the school. He states his 
objective as follows: “It appears to the author that 
no more promising step . . . could be taken than ruth- 
lessly cutting out the historical approach to the 
subject. The study then becomes a rational one. The 
physicist’s atom is taken as the starting point and a 
reasonably detailed picture of its structure is drawn. 
. The fundamental laws of chemistry . . . then tumble 
out of the picture in a perfectly rational way." The 
reviewer thinks that Dr. Cranston has justified his 
claim except in one respect. The introduction of the 
atom first has led him to describe the quantum 
numbers of the atoms in the periodic scheme on 
p. 21, while it is not until p. 80 that we are introduced 
to the conservation of energy or even the units of 
energy. Surely it is asking a little too much of the 
intuition of even “the average school boy, who, in 
an age of wireless, is already familiar with many 
aspects of electricity”, to expect him to make any 
sense of the distinction between magnetic and spin 
quantum numbers, at the very beginning of his 
studies. A very simple picture of the atom would be 
adequate for everything which follows. 
How to deal with atomic structure, in fact, presents 
8 difficulty to all these authors. It obviously comes 
within the category of “those parts of physics which 
are most useful to the chemist”, forming,-as it does, 
the whole basis of his conception of matter; but. 
it does not fit in very well with the more usual 
curriculum of physical chemistry which follows. Beth 
Glasstone and Mee tackle this question at or near 
the beginning, but Eastman and Rollefson, for some 
reason, interpolate it between the liquid gtate and 
solutions. The reviewer would suggest leaving it out 
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of text-books of physical chemistry entirely, anc 
letting it be studied, empirically treated as it is 
under inorganic chemistry. Those students who wan 
to delve deeper should be encouraged to get help anc 
inspiration from their physics departments. 

Prof. Glasstone’s book, a new addition to his seriex 
of text-books, is in a style familiar to his many 
readers, and provides, at a more elementary leve 
than his “Text-book of Physical Chemistry", a clea: 
and straightforward account of the subject. lt 
references for further reading are entirely to article 
in the Journal of Chemical Hducation—a fact which 
makes it less suitable as a text in Great Britain than 
across the Atlantic. A further feature is the large 
number of revision questions, which enable the studen: 
to test his knowledge and perhaps anticipate hi: 
examiner’s choice. 

Mr. A. J. Mee's is a new edition of a well-knowr 
book, which will require no recommendation to user» 
of the previous editions. The text of Profs. E. D 
Eastman and G. K. Rollefson is perhaps the mos 
comprehensive of the four books under review, a: 
may be judged from such entries as the radial die 
tribution of atoms in silica glags, infra-red frequenrie 
of chemical bonds, and tracer studies with radioactive 
atoms. Readers can decide for themselves whethe: 
the book covers adequately the seven objectives o: 
physical chemistry which are listed in the firs. 
chapter. Space does not permit quoting these in iuli 
but how widely the authors interpret the subjec: 
can be judged from their seventh objective: te 
describe, interpret or predict . . . "the molecular 
atomic and subatomic structure of the constituen: 

icles” ! 

The last three books might well have given more 
space to the rapidly expanding applications o 
physical chemistry in the biological field. Out o 
about 700 pages, Glasstone devotes 24 to the colloida. 
state and Mee about 29, while Eastman and Rollefso» 


` do not mention it (they have a brief chapter on sur 


face phenomena). This is inadequate at a time when 
chemistry is becoming increasingly concerned with 
larger molecules, both of living and of non-livin, 
origin. 

The most striking ‘feature of these and of othe 
recent text-books of physical chemistry is the fac 
that they adhere so closely to the traditional curricus 
lum. Writers of introductory texts are naturally con» 
cerned mainly with the past, and are wise not te 
concentrate too much on ephemeral ‘recent advances’ 
Perhaps it is asking too much to expect them t 


_distinguish the trend of the present day and s» 


anticipate the future needs of the present generatio: 
of students. J. A. V. BUTLER 





APPLIED ELECTRONICS 


Electfonic Circuits and Tubes 

By the Electronics Training Staff ‘of the Crufl 
Laboratory, Harvard University. Pp. xxiv + 94t 
(New York and London: McGraw-Hill Book Co 
Inc., 1947.) 45s. 


‘HIS book sets down, in nearly 1,000 pages, th: 
greater part of the war-time course given t 
U.S. officers at the Cruft Laboratory, Harvar 
University. The range of material included j» 
necessarily very great and, as Prof. Chaffee ha 
frankly stated in his foreword, '*. . . the scope an» 
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he method of presentation of the material in this 
olume are not on a graduate level. ." Indeed, 
his could not possibly be so in a single volume which 
acludes: a.c. vector theory; bridge and other 
ieasurements ; transient analysis ; network theory ; 
‘ave-filters ; thermionic emission; electron dyna- 
ios; transmitter and receiver circuits; gas- 
ischarge tubes; modulation theory; timing, 
»otifieation and control circuits. The treatment is 
ssentially technological and, in many places, merely 
escriptive. 

The recent flood of books on the more technological 
-*peets of electrical communications makes one 
»arch any new publication for positive contributions 
> the art; in this respect, this book is saved by 
ertain novel treatments. In particular, attention 
aay be directed to the use of surface models in 
omnexion with coupled circuits, and to the simple 
ipproach to the problem of transients and signal 
istortion. . 

Against these favourable points must be weighed 
be very condensed and sketchy treatment of certain 
ypics. Thus, magnetrons are dealt with in one page, 
‘hile klystron and other micro-wave tubes are 
wnitted (in spite of the title). Transmission line 
heory has been included in a companion volume 
waling also with wave-guides and antenns, and this 
as necessitated treating wave-filters from the 
eginning as finite structures, which, though the 
iore practical condition, results in an unwieldy 
wesentation likely to be confusing to the beginner. 

To two appendixes are relegated the elements of 
he relevant mathematics, electricity and magnetism : 
«ppendix (a) opens with the definition of powers of a 
umber and meaning of logarithms, and Appendix 
n) with the inverse square law. If it be assumed that 
he reader needs to start at such elementary levels, it 
« unlikely that he will learn much from such intense 
wamming. It would have been preferable to have 
«Sed. this space for expanding the main text, giving 
aferences to good elementary text-books which 
uight supply the foundations. 

The urgency of the War required the rapid training 
K great numbers of people, with varying backgrounds, 
1 the application of electronic techniques. But the 
lue of such a course is doubtful now. Nevertheless, 
«ere must be many scientific people, possessing 
suitable grounding in mathematics, electricity and 
iagnetism, who may be interested in applying such 
xchniques to their particular branch of science. 
or them, this volume may serve as a reference book 
ind as a guide to the literature. ‘There are a few, but 
slect, references and a clear index; the diagrams 
ve good, and the style is consistent in spite of the 
int authorship. E. C. CHERRY 
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METABOLISM OF DRUGS 


Betoxication Mechanisms 

"he Metabolism of Drugs and Allied Organic Com- 
ounds. By Dr. R. Tecwyn Williams. Pp. viii + 288. 
Kondon: Chapman and Hall, Ltd., 1947.) 255. net. 


HIS is the first monograph to be published in 
English describing the chemical changes which 
«rugs or other substances foreign to the body undergo 
rhen administered to animals. It is undoubtedly a 
seful compendium of the work which has been 
rarried out in this field. Dr. R. T. Williams excuses 
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- 2-amino derivatives; 
“monkeys, in which bladder cancer has never been 
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hig title on the grounds that the subject has been 
treated under such a heading in text-books of 
biochemistry. ‘The title is, however, too narrow for 
the subject. Many of the reactions considered are 
certainly not detoxication processes. Thus the 
conversion of ‘the azo dye prontosil into sulphanil- 
amide appears to be an activation, and the metabolism 
of some substances such [as picric acid and trinitro- 
toluene leads to more toxic products. The functions 


„Of the biochemical changes are unknown in most 


cases. "Detoxieation Mechanisms" is rather a 
teleological expression, and the reviewer would like 
to ‘suggest that another title or even the present 
sub-title be used for future editions. Even if it has 
become customary to use this term, there is no need 
to continue using a term which Dr. Williams admits 
if “Taken in its literal sense . . . becomes in many 
cases & misnomer”. 

The metabolic processes which are : described 
include oxidation and reduction and synthetic 
reactions such as the formation of thiocyanate from 
cyanide of acetyl and methyl derivatives of amines, 
and conjugation with glucuronic acid, sulphate, 
glycine, acetyl cysteine, ornithine and glutamine. 
The changes are considered particularly in reference 
to different groups of compounds, according to 
whéther they are aliphatic or aromatic and the 
nature of their substituent groups. 

The changes which most normal body con- 
stituents undergo, such as phosphorylation or 
oxidation, are often the same in all species, from 
bacteria to the higher mammals. The changes 
undergone by drugs and purines, however, show 
remarkable differences. Thus phenylacetic acid is 
conjugated with glycine by most mammals but with 
glutamine by men and chimpanzees and with ornithine 
by fowls. Aromatic amines are acetylated by most 
animals and birds, but not by dogs. The metabolism 
of f-naphthylamine shows interesting differences. 
When given to dogs, in which species it induces 
eancer of the bladder, it is excreted as l-hydroxy, 
but in rats, rabbits and 


induced with this compound, 6-hydroxy, 2-acetyl- 
&mino-naphthalene is produced. 

The biochemical changes which synthetic sub- 
stances undergo in the body give an indication of 
capabilities which would otherwise pass unrecognized. 
Thus the acetylation of amines is most easily demon- 
strated with foreign substances such as the sulphona- 
mides. The study of the metabolism of phenyl- 
substituted fatty acids gives indications of the 
metabolism of fatty acids in the Boan a this case 
the'phenyl group acts as a tracer. . Williams 
considers that there is no satisfactory oco theory 
for the processes considered. Substances foreign 
to the body are probably changed chemically because 
they resemble natural body constituents sufficiently 
elosely for them to become substrates of existing 
enzymes. A fresh drug may stimulate the body to 
produce a fresh enzyme by adaptation, but in many 
eases animals metabolize foreign compounds as 
soon as they are administered. 

Dr. Williams has produced a useful compendium 
of the facts of the subject which will be of value to 
many biologists with interests in pharmacology and 
chemotherapy. When more facts are known, it 
might be possible to generalize and introduce satis- 
factory hypotheses for the innumerable chemical 
processes" which the animal body can carry out. 

; : E. BoYrAND 
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Modern Rubber Chemistry 


By Dr. Harry Barron. Second edition. Pp. viii + 


502. (London: Hutchinson’s Scientific and Tech- 
nical Publications, 1947.) 36s. net. 

The Water-Soluble Gums 

By Dr. C. L. Mantell. Pp. v + 279. (New York: 


Reinhold Publishing Corporation; London: 
man and Hall, Ltd., 1947.) 36s. net. 


N “Modern Rubber Chemistry" Dr. Barron covers 
an immense field, stretching his title to include 


Chap- 


such topics as fabric construction, mould design and ` 


physical testing. The author’s intention of being 
understood will be largely achieved, but there are 
some repetitions and examples of careless writing. A 
more selective account of early work would permit a 
clearer treatment of the scientific principles under- 
lying, for example, the structure of rubber and the 
theory of vulcanization. The work of Farmer and his 
co-workers on this latter topic is surprisingly omitted. 
The useful analogy of likening the process of poly- 
merization to the joining of hands is weakened by an 
unnecessary reference to chain formation through 
secondary valencies. The work as a whole can, 
however, be recommended as a valuable text-book 
on the technology of rubber. 

Accompanying an increased insight into the 
structure and properties of synthetic polymers, 
our knowledge of many naturally occurring sub- 
stances has been greatly enriched in recent years ; 
indeed, many significant advances in high polymer 
science have resulted from studies on cellulose and 
natural rubber. It is of interest to note that while 
Dr. Barron turns to current high polymer theory 
to clarify some of the obseurities of rubber 
‘behaviour, this approach is not evident in Dr. 
Mantell’s work. 

“The Water-Soluble Gums” is a comprehensive 
‘account of the sources, collection, manufacturing 
processes and applications of a class of substances 
obtained mainly from plants. Gums are here de- 
scribed loosely as hydrophilic colloids, and it seems 
possible that the scope of the subject might be better 
defined by the phrase ‘Water-Soluble High Polymers". 
This definition would necessarily include polyvinyl 
alcohol, which is rapidly assuming importance, 
particularly in the United States, as a ‘synthetic 
gum’, In general, the treatment of the subject is 
somewhat uncritical, and recent work on chemical 
constitution is not adequately described. 


Volumetric Analysis 

By Prof. I. M. Kolthoff and V. A. Stenger. Second 
revised edition. Vol. 2: Titration Methods; Acid- 
Base, Precipitation, and Complex-Formation Reac- 
tions. Pp. xiii + 374. (New York and London: 
Interscience Publishers, Inc., 1947.) 36s. 


HE issue of the second revised edition of this 

standard work on volumetric analysis will be 
welcomed by a wide circle of analytical chemists. 
The book under review, thé second of a set of three 
volumes, confirms the favourable reception accorded 
to the first edition. 

This volume is divided broadly into three parts : 
(a) apparatus and general principles describing 
equipment and technique needed to achieve the best 
results with volumetric methods; (6) acid-base 
reactions, which include standard titrations and 
reactions involving displacement, hydrolytic precipi- 
tation and complex formation; and (c) qlantitative 
precipitation and complex formation reactions in 
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which titrations with silver nitrate, potassium ferr 
cyanide and many other reagents are described. 

Within the scope of this book, which does'n 
include oxidation-reduction methods, the treatment 
very comprehensive and contains a wealth of practic 
detail and shrewd comment. Many references ar 
notes are included, but, as the authors point out, th 
lack of information during the war years has pr 
vented a full description of work published outsi 
the United States since 1940. 

This book is recommended with confidence not om 
to analytical chemists but also to workers in otb. 
branches of chemistry. 


‘Chemistry in the Service of Man 


By Prof. Alexander Findlay. Seventh editio 
Pp. xx + 390. (London, New York and Toront 
Longmans, Green and Co., Ltd., 1947.) 128. 6d. ne 


HE appearance of a seventh edition of tt 

widely read book is timely and welcome. It b» 
long been recognized as a valuable general accou 
of the way in which the science of chemistry helps 
meet the needs of mankind. Advances, both scienti 


' and technical, have been so rapid of late that it 


essential for the subject to be reviewed at freque 
intervals, all the more so because of the effect of wt 

Prof. Findlay has carried out such a review adm: 
ably in this latest edition. He handles his vast ther 
with authority and skill A wise selection of mater: 
has been made, and the subject-matter has been ke 
up to date without a loss in the general balance. 

As in previous editions, sound scientific treatme 
is happily married with a most agreeable ease 
style. 


Honey and Your Health 

A Nutrimental, Medicinal and Historical Comme 
tary. By Dr. B. F. Beck and Dorée Smedley. P 
231 + 21 plates. (London: Museum Press, Lte 
1947.) 12s. 6d. net. 


HIS book is really a companion volume to the la 

Dr. Beck’s earlier work “Beo Venom Therapy 
Although it is difficult to accept some of the autho: 
views with regard to the nutritional advantages 
honey over other mixtures of sugars, it is alm 
impossible not to become infected by his enthusias: 
and to enjoy reading the folk-lore about honey whi 
he has collected together from so many parts of t. 
world. His history of the uses to which honey w 
put in bygone times makes fascinating reading ai 
will, I feel sure, give pleasure to many people besict 
those who keep bees. Incidentally, this book conta» 
some excellent recipes in which honey plays a may 
part. Corin Q. BUTLER 
Sociology of Religion 
By Joachim Wach. (International Library of So: 
ology and Social Reconstruction.) Pp. xii +- 4% 
(London: Kegan Paul and Co., Ltd., 1947.) 30s.n» 


HE author summarizes and reviews the literatu 

dealing with the forms, social expressions a» 
general social relations of religion in all its vario» 
manifestations. It is a work of immense eruditi 
The index occupies 29 pages and the number 
footnote references is (roughly estimated) 5,000. 
a work of reference it is undoubtedly useful and w 
worth publishing. It is very doubtful, thoug 
whether anyone will have a better understanding 
religion after reading the book than he had before, 
even & better understanding of sociology. 

A. D. R. 
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: THE INDIAN FOREST 
SERVICE 


By Pror. E. P. STEBBING 
University of Edinburgh 


HE passing of the British forest officer from 

India, where a succession of young men possessing 
hat British intuitive love of an open-air life, with a 
ouch of the adventurous in it, has built up & mag- 
uificent forestry property for India, merits a record. 
t has been a work which has had a minimum of 
wublicity, due perhaps to the failure of the forest 
officer (until comparatively recently) to write for the 
uublic. 

The history and work of the British forest officer in 
the teak forests of Burma was reviewed in Nature of 
Jecember 13, 1947 (160, 818). Earlier, in Nature of 
eptember 8, 1945 (156, 286), an article on ‘Post-War 
‘orest Policy in India" was published. When the 
aemorandum discussed in the latter article was 


4ritten by the Inspector of Forests to the Govern-. 


aent of India, the decision as to tbe future political 
ivision and status bf the country had not been 
ettled, and it was considered likely, in fact probable, 
kat many British forest officers in the different 
rovinees would continue to serve out their time 
mder whatever Indian government or governments 
rere set up. This, in the event, has not proved 
senerally to be the case. 

The history of the forests of India from the prac- 
‘cal point of view commences with the introduction 
K British administration into the country after the 
«ofeat of the French; as distinct from the earlier 
«ays of the East India Company, which only main- 
nined trading posts at Bombay, Madras and Bengal. 
K was after the defeat of Tippoo Sahib in 1799 at 
eringapatan in the south that British administration 
oread throughout & large part of Madras, and was 
ecelerated in portions of Bombay and lower Bengal. 
he administration extended almost in spite of our- 
slves, the forward progress being necessitated if the 
xeas already under British rule were to be safe- 
uarded ; it was not premeditated. 

The gradual extension of British rule soon began 
> have its effect on accessible forests. The partition 
K the provinces into divisions and districts necessi- 
uted the erection of headquarters buildings in each, 

1e construction calling for large amounts of timber. 
he military authorities required timber for many 
rarposes, while the Admiralty at home and the smaller 
»ekyards around the coast of Britain and at Bombay 
ere soon taking increasing amounts of teak timber 
om the’ forests in the south, Malabar, Travancore 
«od southern parts of the Central Provinces and 
'yderabad, etc. The population of India, now living 
«nder settled conditions, rapidly increased in numbers, 
ad in their old-time demands on the forest for fuel, 

‘azing and small timber. In the south, teak was the 
aly timber in use. It was the difficulties in meeting 
«e requirements of the Naval dockyard in Bombay 
mat resulted in the appointment of Dr. Gibson as 
1 interim conservator of forests in Bombay in 1844, 
rith an assistant conservator and small office estab- 
4hment; these were the first appointments of the 

nd in India. Gibson was confirmed conservator of 
arests in 1847. In Madras it was not only the 

overnment’s and Army’s annual teak supplies which 
are causing the gravest concern, but also the 
«arcity of firewood for Madras city and the hill station 
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at,Ootacamund which eventually led to the appoint- 
ment of Dr. Cleghorn as conservator of forests in 1856. 
He was given three assistants. Shifting cultivation 
was rife in both presidencies when the British took 
them over. It was due to their efforts that this waste- 
ful utilization and destruction of the forests had been, 
to a great extent, eliminated by Government order 
by. 1860. 

In the northern half of the country on the eastern 
section, sal (Shorea robusta) was the only timber in 
common use, and Government departments, in the 
absence of teak, would only take this type, while in 
the north, Punjab, ete., the chief timber in common 
use was the deodar (Cedrus deodara) brought down 
from the outer Himalaya. The partial disappearance 
of the accessible teak forests in Malabar, on the west 
coast of Madras, was the first intimation that forests 
were not inexhaustible, and from the middle thirties 
of last century, the recognition that some form of 
control would be necessary was gradually forced upon 


‘the Government of India, not only in connexion with 


the large annual Government requirements in the 
three timbers mentioned (the deodar after the capture 
of the Punjab in 1850), but also to safeguard the 
requirements of the population itself throughout 
much of the country. ‘ 

Many attempted panaceas in short-term measures, 
to tide over sudden emergencies, were made before 
the position was faced squarely by the Secretary of 
State for India at home and the Governor General in 
India. The Indian Mutiny had come and gone; with, 
as à main first step, the commencement of the building 
of the Indian railways, for which large amounts of 
timber would be required, threatening, if left in the 
hands of timber eontractors, to result in the extinction 
of large areas of timber forest. Correspondence 
between the Governor General and the Secretary of 
State, Sir Charles Wood, in 1862-63, resulted in the 
formation of the Indian Forest Service, and the 
appointment of Sir Dietrich Brandis as the first 
inspector general of forests. But it was one thing to 
create a forest service on paper and another to fill 
its ranks and to lay down the powers and duties of 
the new Service in connexion. with the districts in 
which forests were situated, hithertofore entirely 
under the charge of the Civil district officer. From 
the first it was laid down that a conservator of forests 
should be appointed to each province (save where 
already in existence), his duties to be administrative 
and. advisory to the lieutenant governor in charge of 
the province; and that the provinces should be 
divided up into a number of forest divisions, each 
under the executive control of an assistant conser- 
vator of forests. In the first instance, the new 
Service was filled by young men volunteering from 
the Army, the newly disbanded Indian Navy, and 
other sources. Many of those so appointed had some 
experience of the forests gained on private shooting 
expeditions. This served as a starb; but Brandis soon 
realized that the fully trained forest officer would be 
required to introduce and maintain an effective 
organisation in the country. In the late sixties, with 
the consent of the Secretary of State for India, he 
commenced choosing yearly a few young men with 
sufficient acquaintance with scientific subjects— 
botany, zoology and so forth—who received their 
foréstry training in France or Germany. In 1885 home 
training was started at the Royal Indian Engineering 
College, Coopers Hill, where it remained until 1905, 
after which probationers were trained at the Univer. 
sity of Oxford, and eventually also at Cambridge and 
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Edinburgh. This training of British probationers for 
the Indian Forest Service persisted until about 1933 ; 
some Indian probationers were also trained in Britain, 
and eventually entered the Service up to 1939. Up 
to the outbreak of the First World War, the India 
Office advertised the number of probationers required 
annually, and the annual quota was selected before 
the specialized training commenced. It was this 
consistent policy, maintained throughout so long a 
period, that produced a fine body of men who have, 
through the years, built up and brought to its present 
position the magnificent forest estate in existence. 
For now it can be readily recognized that it’was the 
action of the Secretary of State and the Governor 
General in the early sixties of last century which saved 
the forests of India from extinction in all accessible 
(to the timber market) regions, while the smaller 
areas in the vicinity of , villages and small towns 
would quickly have disappeared. 

Perhaps the four most important steps taken in 
the pre-Forest Service period were the formation of 
the very successful Nilumbur teak plantations, 
initiated by Conolly, Collector of Malabar in 1843 ; 
the public recognition by Cleghorn, a few years after 
his appointment as conservator, that sylviculture 
must be introduced into the management of the 
Indian forest; and the recognition of the damage 
done to the forests by the shifting cultivator, and the 
virtual suppression of the practice throughout the 
greater part of Madras and Bombay. Lastly, the 
growing realization and conviction of the Government 
of India between about 1840 and 1860 that the forests 
of India.at the time accessible to exploitation of all 
types, including ‘the provision of fuel and grazing 
required by the rapidly rising population, which was 
primarily agricultural, were not inexhaustible. 

After its inauguration, the Indian Forest Service 
made considerable headway during its first decade. 
Apart from the constant support and driving foree of 
successive Secretaries of State for India at home, 
there can be little doubt that the rapidity with which 
it got fairly settled in the saddle was due to the 
policy of railway construction adopted at the period. 
- Buildings were required and wood fuel for the engines ; 
also the sleepers for the tracks had at this time to 
come from the forests.in the regions concerned, teak, 
sal and deodar. The unchecked exploitation of the 
forest by the timber merchant had been stopped. The 
brunt of the organisation for this enormous quantity 
of timber required fell on the young Department, and 
its energetic chief; Brandis. It is an Odyssey in itself, 
both the work and the names of the men mainly 
associated with it. ; 

Some of the work during the first thirty years has 
already been dealt with in the article in Nature on 
“Post-War Forest Policy in India” referred to above. 
The main work of the Department, apart from exploit- 
ation and providing for the requirements of the people, 
lay in selecting and, after sanction, demarcating the 
forest reserves and protected forests in different parts 
of the country (including Burma), in laying down and 
cutting a network of fire traces for their protection, 
and in the.division of the forest blocks by lines or 
rides into the unit of working and supervision termed 
the ‘compartment’. This was a gigantic task which 
in the main, was completed by the end of the century. 
To enable forest reservation to be legal, a spécial 
Indian Forest Act VII of 1865—amended by Act VII 
of 1878—-was enacted. Separate Acts were passed 
for Madras, Bombay and Burma. The fire protection 
policy, the first attempted in a tropical country, was 
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based on a first successful attempt to protect the Bor 
teak forests in the Central Provinces from fire during 
the hot weather season. At the period, fires ran 
unchecked across the countryside in India during th: 
hot weather, and the consensus of opinion held tha 
it would be impossible to protect the forests from 
their customary baptism of fire. Forest officers o 
those decades can tell of the hardships of fire-fighting 
during the hot weather months. But great result 
were achieved. . 

During the latter part of this period in the mor. 
advanced forests of the country it was possible to giv 
up departmental exploitation and introduce th 
method of marking standing trees in the forest fo 
sale, their felling and removal being undertaken b: 
the purchaser, thus enabling the forest officer to tur 
to a study of the sylviculture of his forests, and othe 
professional duties. It was in this way that a begim 
ning in the preparation of working plans took plac 
in India. From the appointment of Brandis in 186 
as inspector general of forests, to the end of th 
century, three men occupied the post, himself an 
two other Germans, W. Schlich, and B. Ribbentroy 
who had been recruited as fully trained young'Germa 
forest assistants, and sent out to India in Januar 
1870. Schlich held the post only for a couple of year: 
1883-85, when he accepted the appointment s 
professor of forestry at the newly organised forestr 
School at the Royal Indian Engineering College æ 
Coopers Hill. Ribbentrop held the post with distine 
tion up to 1900. 

The, next great departure, and one which o» 
considering the history and order of the progrei 
would have been misplaced had it- occurred earlie: 
that is, before the reservation of the bulk of the fores# 
contemplated had been achieved, was the formatio. 
of the Imperial Forest Research Institute by Lor 
Curzon in 1906. By now the officers in charge of th 
forest divisions throughout the country had . muc 
more time to give to purely forestry problems, ana 
moreover, in the more advanced forestry areas the 
had the advantage of ranger executive officers wha 
had been trained at the (N.C.O.) ranger’s class at th 
Dehra Dun Ranger’s College, instituted in 188: 
Many of the divisional forest officers had problem 
which urgently needed study by the research office 
Sir Sainthill Eardley Wilmot was the inspector genere 
of. forests at the time, and to him and the Vicerc 
belongs the credit of taking a step which was to hav 
widespread ramifications, although it is impossible ts 
go into the matter in detail. When Curzon asked tt 
Inspector General where he was going to get h 
research officers from he replied, to the Viceroy 
expressed amazement, ‘‘from the Forest Department’ 
The Agricultural Research Institute for India has 
been inaugurated a few years before, also under tl 
zegis of Curzon; but its officers had all to be recruite 
from home. One outcome was the new researc 
building, built at Dehra Dun and opened in 191 
which quickly made its value apparent during tl 
First World War—so much so that at the close » 
that war a new building on a far larger scale, outsi 
Dehra town itself, was projected and sanctioned k 
the Government of India at a cost of one millio 
pounds. This has been functioning for many year 
&nd onee again, during the Second World War, w» 
its value to India and the fighting forces fully show. 
The introduction of research as a part of the work 
the Forest Department necessitated some form 
publications of the investigations achieved. The 
are now well known. During the previous centum 
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rere were no official publications of the Department. 
"he Indian Forester, & monthly magazine, started in 
885 and still issued, was a private departmental 
ublication. 

As research work progressed, it gradually became 
i:bvious that some decentralization would be neces- 
ary ; for example, one or more provinces might have 
major sylvicultural problem requiring study by the 
ylvicultural research officer. Even with the assis- 
„nce provided at the Institute, it was not possible to 
oswer all calls. The selection and appointment of 
»cal research officers in the provinces which required 
1em was sanctioned, and thus came into being the 
seal research, sylvicultural, forest entomologist, and 
‘tilization officers, and, as important as any, the 
wovincial conservator of working plans. These 
Kficers kept in close touch with Dehra Dun. 
Reference was made in the article in Nature on the 
jak forests of Burma to the great progress made in 
orking the forests under carefully prepared working 
Hans. In India, by the opening of the Second World 
Var, & network of plans for the forest reserves was in 
rce, and many of these had been revised more than 
ace. Since their early and tentative introduction, 
«eat advances had been made in the scope and 
itensity of management of many of these plans. 
"he one sine qua non of the working plan, if properly 
repared, is that all over-felling is permanently 
hecked. Briefly, only the annual yield, that is, the 
«nual increment put on the trees, is cut. In the 
iemorandum on “Post-War Policy in India, 1944”, 
ne Inspector General of Forests was able to write on 
he subject of excess war fellings in the Government 
»serve forests in India: “Little is required to restore 
aé departure from normal, that is the excess War 
"ellings; a 40-50 per cent reduction in pre-War 
ields for & period of five to ten years, may in some 
ases be necessary. The true position can be determ- 
aed by the revision of the Working Plans which 
ust, therefore, be accelerated after the War.” This 
* forestry management brought to & high standard 
€ efficiency. 

Lastly, since the financial aspect of this great 
ndertaking by Government forms one of its aspects, 
2e following figures speak for themselves : 


Tevenue in 1868-69 = Rs. 40,838,800 and Surplus 

Rs. 12,050,467. 
Revenue in 1936-37 = Re. 4,38,07,019 and Surplus 
ast year before Rs. 1,53, 58, 194. 
»paration of Burma) 


In addition, forest produce to the value of 
18, 84,14,946 was given away free or at reduced rates 
"uring 1936-37. 

This article has no concern with political questions. 
& is merely a parting—a farewell to the Indian Forest 
ervice. But in the light of the long experience I have 
een fortunate to have had in following the progress 
f the management of the forests of India, and in the 
tudy I have been able to make of the history of those 
orests, it may not be out of place to put out a word 
€warning. In the case of forests in which the manage- 
1ent has been brought along the road to efficiency in 

‘orking, as understood by the forester using these 
-ords, there can be no standing still, no relaxation of 
apervision, either by the gazetted officer in charge 
« his chief ranger executive officer, and no delegation 
f important sylvicultural operations—the constant 
aspection, for example, of young crops of regeneration 
intil they have passed out of the danger period, the 
larking of thinnings upon which the whole future of 
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the, timber crop depends, and so forth—and equally 
and all-important, no over-felling, even in an emer- 
gency, without a full recognition by the higher 
authority of its necessity. These are fundamentals. 
That they have not only been introduced but also ' 
maintained in the Government forest estate in India, 
thel Second World War has effectually proved. 

I would say this to India and Pakhistan. The 
British forest officer has built up not only a great 
legacy which he now makes over to the owner, but 
he has also brought it to a pitch not, I believe, existent 
in any comparable area of forest in the world. If it 
is E proud legacy to leave behind, it is an equally 
proud one to take over. In the hands of the India 
and Pakhistan forest officers, the world will watch 
with interest the further great progress to be achieved, 
a progress which will afford lessons in tropical forest 
management for both the executive forester and the 
research officer, wherever he may be working. 


THE WORK OF THE NATIONAL 
PHYSICAL LABORATORY 


HIS year, ‘open days’ at the National Physical 

Laboratory were held on June 21 and 22. On 
the} first day representatives of industry, including 
many from organisations having no previous contact 
with the Laboratory, took this opportunity of seeing 
the|large variety of research and investigational work 
that is undertaken. On June 22, the occasion of the 
annual inspection by the Laboratory? 8 General Board, 
of which the president of the Royal Society is chait- 
man, the visitors ineluded members of the scientific 
staffs of universities and Government departments. 

During the last twelve months the work ofthe Labor- 
atory has been concentrated so far as possible on those 
short-term projects of the greatest immediate benefit 
to industry, although much has also been done during 
the|year on the maintenance of the various national 
standards and on. programmes of fundamental — 
research. No outstanding new developments were on 
show, but the two hundred and seventy-two scientific 
exhibits well illustrated the work of the Laboratory’s 
ten |divisions, and mention will be made of a few of 
the |more interesting items. 

The aerodynamical work on the design of the pro- 
posed Severn Suspension Bridge, one of the most 
interesting exhibits in 1947, has now been transferred 
to an outstation where scale models are undergoing 
test|in a large wind tunnel. The work of the Aero- 
dynamics Division is largely concerned with problems 
of high-speed flight, dnd exhibits in the various 
tunnels demonstrated the work being done to improve 
flying performance by the use of specially designed 
low/drag wings and boundary-layer control by 
suction or blowing. Researches into problems of 
stability, control and flutter, increasingly important 
at high speeds of flight, are being carried on and a 
model ‘xylonite’ elastic wing, incorporating the major 
structural characteristics of a typical aeroplane wing, 
is used in the study of the twist of a wing caused by 
a change in distribution of the air loads and its effect 
on ¢he response of the aeroplane to movement of the , 
ailerons. 

The Metrology Division has just completed for the 
first} time since 1932 à comparison of the national 
copies of the Imperial Standard Yard and the Inter- 
national Metre with their respective principal copies. 
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Using specially devised equipment, a new high 
standard of precision has been attained. Interesting 
experiments carried out in the United States have 
established that when gold is irradiated with neutrons 
in an atomic pile, an isotope of mercury is produced 
which yields almost ideal monochromatic radiations 
when electrically excited. It-will be possible in due 
course to propose replacement of the existing material 
standards of length by definitions in terms of the 
wave-length of this particular radiation. 

Among the new machines made and designed by 
this Division was shown a floating-micrometer for 
measuring the diameter and rate of taper of tapered 
plug serew gauges. 

An interesting new development in the Engineering 
Division is the setting up of a photo-elastic laboratory. 
The equipment on show included a photo-electric 
photometer for accurate measurements of the photo- 
elastic patterns. Work on heat transfer in pipes 
using mercury as the working fluid, started in 1938 
but dropped during the war period, has recently been 
resumed, using an all-steel double-flow heat exchanger. 

A strain-operated electronic trigger device designed 
in the Division was in operation on one of the special 
machines installed in the Lubrication Laboratory. 
This device will stop the machine should an increase 
in frictional force above a critical level indicate that 
seizure of the bearing under test is imminent. Small 
variations in strain of a weighbar are converted to 
voltage changes by an electrical resistance strain- 
gauge circuit, and when the strain exceeds a certain 
predetermined magnitude an electronic trigger is 
tripped which stops the machine before serious 
damage occurs. The principles underlying the 
operation of this device are thought to be applicable 
to a wide range of machines where the imminence of 
an unsafe condition may be accompanied by increase 
of linear strain in one element of the machine. 

In the Physics Division the work of the radiology 
section on the protection of operatives against 
ionizing radiations and on the measurement of radio- 
activity is growing in importance with the increased 
availability of radioactive substances, and a com- 
prehensive range of measuring and standardizing 
equipment was on show. 

During the past year, further progress has been 
made with the extension of the section dealing with 
the fundamental work on acoustical standards of 
measurement. Among other developments which 
were on view was a room which has been provided 
for the standardization of microphones and other 
acoustical instruments. The-walls of this room are 
lined with wedge-shaped absorbent constructions of 
the type now recognized to be exceptionally effective 
in suppressing reflected sound, thereby permitting 
field measurements of the highest accuracy. 

A new quartz spectrograph has been installed in 
the Metallurgy Division, and together with a micro- 
photometer and a precision comparator forms the main 
equipment of the Spectroscopic Laboratory. One of 
the interesting“ activities of ‘this Division is the 
preparation of new materials and the study of their 
properties, and attention is now being given to the 
preparation of the metals vanadium and:titanium in 
& state of high purity. Little is known, so far, of 
their physical properties and metallurgical behaviour, 
and this investigation will yield useful fundamehtal 

data. ' 

Another notable exhibit was a projection micro- 
scope adapted to phase-contrast illuminatidh. In this 
form high parts of the structure under examination 
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are revealed as bright areas; the low parts da 
Light reflected by the specimen is split into i 
parts, one being advanced in phase a quarter o 
wave-length relative to the other by means o 
‘phase-ring’ in the objective lens. The two bet 
are re-combined and the interference between il 
produces the typical phase-contrast effect. The sa 
factory working of the method calls for the reple 
ment of the ordinary disk aperture by one of 
ring type. The images are similar to those given 
the electron microscope and so help towards appr: 
ating the difference between electron microscope : 
normal optical microscope images. The phase-conti 
microscope is capable of being sensitive to steps 
surface-level of about 50 A. 

The Electricity Division had on show equipm 
for extending the range of quartz-controlled os 
lations to centimetric wave-lengths. A number 
stages of frequency multiplication, mixing t: 
amplification are used to obtain sources of oscillat 
of a power of about 3 watts having frequenc 
controlled by the primary standard, of the follow 
values: 33-6-36-8 Mois in steps of 0-4 Me. 
67-2-73-6 Mo.[s. in steps of 0-8 Mc./s. and 201 
220-8 Mo./s. in steps of 2-4 Mo.[s. By using th 
oscillations and their barmonies up to the order 
controlled frequencies are obtained throughout - 
range 350—8,000 Mc./s. at intervals of 1 per cent. 
variable frequency oscillator, monitored by : 
standard, enables values between the control 
frequencies to be obtained without appreciable | 
in accuracy. Two further stages to be added 1 
extend the range to 50,000 Mo.[s. 

The most obvious application of the equipmen 
the rapid and precise calibration of wavemeters, | 
the sources at their fundamental frequencies will € 
serve for the testing of cables and dielectrics. 
application of more fundamental importance may 
the study of the radio-frequency spectra of atc 
and molecules. The spectra of a number of ge 
have been examined both iñ Great Britain and 
United States during the last three years, and t 
of the ammonia molecule, for example, has lines 
the neighbourhood of 23,000 Mc./s. the frequen: 
of which have been measured to & precision of 1r 
in 109. Such lines can be used as standards of: 
quency, and the possibility of obtaining molect 
standards of this kind is exciting considere 
scientific interest. 

In | the High Voltage Laboratory, measurement: 
the time variation of the light from sparks are be 
made by means of a photo-multiplier, amplifier : 
cathode ray oscillograph. 'The immediate purpos 
to provide a spark suitable for shadow photograj 
in the Aerodynamics Division. `The effects of electr 
material and spark current are being studied . 
observations are being made on a gas dische 
tube suitable for. light pulses of 1 micro-sec 
duration. 

The Radio Division has developed a cathode 
direction finder for the location of thunderstorm: 
long ranges. The apparatus exhibited is simila: 
that used by the Meteorological Office and is of g 
value in problems such as the routing of aircraft c 
the Atlantic. A symmetrical arrangement of ort 
gonal loop aerials is connected to a twin-char 
superheterodyne receiver which is tunable over 
frequency range 10-30 ke./s., the normal operat 
frequency being 12-5 ke./s. At this frequency 
minimum field-strength of 100 uV./m. (approximate 
is required to give a full-scale trace on the cath 


No. 4108 July 24, 1948 


f tube; but for normal operation on atmospherics 
Britain, the balanced attenuators incorporated in 
' equipment are adjusted so that a full-scale trace 
ziven by a field-strength of about 5 mV./m. Visual 
servation of the bearing on the cathode ray tube 
zenerally employed, but the equipment can easily 
adapted for photographie recording. 
Che Mathematics Division exhibited the compre- 
wive range of machinery that it has available for 
nputational work; one room was devoted to an 
yosition of relaxation methods, which have a 
ler application than is generally supposed. The 
vision is also able to offer advice on the application 
statistical methods to various research problems. 
[he work of the Ship Division continues to be 
eeted mainly to satisfying the immediate require- 
nts of the shipbuilding industry for the large 
ume of new construction both for British and 
eign owners. Vibration of ships' hulls is à subject 
which much full-scale research has been con- 
ued, especially on vessels with long superstruetures 
th as passenger liners, and a vibrograph and 
‘elerometer were shown, together with typical 
ords taken at sea. 
Research on the design of ships' propellers is 
Tied on principally in the Lithgow water tunnel, 
ich can be operated at reduced pressures to enable 
vitation phenomena to be studied. The tunnel is 
o equipped with apparatus for the measurement 
the thrust delivered by the propeller and the shaft 
rse-power absorbed. 
[he Light Division displayed an interferometer 
;»able of comparing the flatness of two surfaces up 
12 in. in diameter. 'The surfaces need not be in 
ual contact, although their separation should 
ferably be small. The observer is able to view, at 
rmal incidence, the interference fringes formed 
»ween the surfaces, and means are also provided 
recording the fringe system photographically. 
amination of the record enables departures from 
tness of the order of 0-01 microns to be measured. 
Among the exhibits in the Photometry Section of 
s Division was apparatus for studying the spectral 
ponse curves of the various mechanisms in the 
man retina. The principle is to measure the 
allest perceptible intensity of a monochromatic 
t stimulus applied at a particular point of the 
ina when the latter is brought into various states 
adaptation by exposure to a coloured light-field, 
ich may or may not be of the same wave-length 
the test spot. 


CALORIMETER BUILDING FOR 
JOMESTIC HEATING RESEARCH 
AT THE FUEL RESEARCH 
STATION, GREENWICH 


By Dr. A. C. MONKHOUSE 


NONSIDERABLE attention has been paid in 
A recent years to the more efficient use of fuel for 
nestic purposes, and to the development of better 
jlianees for space heating, cooking and water 
wting. The amount of coal used directly for 
mestic purposes is about one-quarter of the total 
ıl consumption in Great Britain. If the indirect 
: as gas, coke and electricity be included, the 
iount is one-third, or about 60 million tons a year. 
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ENTRANCE TO ONE OF THE CALORIMETER ROOMS 


Improvements in the domestic use of fuel are of vital 
importance, therefore, in the economie and social life 
of the commYfnit y. 

The Fuel Research Station of the Department of 
Scientific and Industrial Research has in the post-war 
years, in conjunction with other Government depart- 
ments, research associations and industry, devised 
and undertaken tests to determine the performance 
of the various types of domestic appliances, particu- 
larly those using solid fuels. These tests involve the 
measurement of fuel consumption, the amount of 
heat emitted as radiation and conveetion, the heat 
imparted to the water, the loss of potential and sens- 
ible heat in the produets of combustion, and the 
quantity of smoke produced. Some measurements, 
such as those of convection, are with many appliances 
difficult to determine directly and are usually assessed 
by a difference figure in the heat balance. 'To obtain 
more accurate data of the distribution of heat from 
&n appliance, a special laboratory building has 
recently been erected at the Fuel Research Station at 
Greenwich ; it was opened for inspection by Sir 
Edward Appleton on June 30. 

The building is a four-story structure occupying a 
ground area of about 3,000 sq. ft. On the first floor 


‘are four rooms or cabinets, 12 ft. square and 9 ft. 


high, eaclf mounted centrally in a constant tempera- 
ture chamber 20 ft. square and 26 ft. 6 in. high. In 
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these rooms, which are, in effect, calorimeters, the 


< appliances to be tested are installed. The rooms are 
‘made of }-in. plywood, birch or gaboon, covered on 
the inside and outside with copper sheets 2 ft. by 1 ft. 
6 in. Plywood has been chosen because of its low 
heat capacity, consistent with suitable thermal con- 
ductivity and mechanical strength. Each copper sheet 
is electrically insulated from its neighbour. Differential 
thermocouples are embedded at the mid-points of the 
copper sheets directly opposite each other on the in- 
side and outside of the plywood, so that the difference 
between the internal and external temperature of the 
walls can be recorded. By suitable wiring the tempera- 
ture difference can be measuréd through any in- 
dividual panel, or the average through a group of 
panels such as à complete wall, floor or ceiling, and 
the heat-flow calculated. In practice, the calori- 
meter rooms are calibrated by a series of measure- 
ments when known amounts of heat are supplied 
from an electric heater operated at constant voltage. 
An appliance to be investigated is mounted on a 
grating floor in the room, and the flue outlet con- 
neeted through an opening in the ceiling to the chim- 
ney. The rooms are designed to be air-tight; but 
the pressures inside and outside are automatically 
balanced by control of the flow of the inlet air, so 
that risk of leakage is reduced to a minimum. Air 
enters the room by & duct and its flow is measured 
by an orifice plate and is automatically recorded. 


The arrangement is novel as the appliance can be- 


operated under natural draught conditions, while by: 
use of the balanced pressure system the air flow can 
be accurately recorded. In addition, an auxiliary 
fan with a flow meter is mounted above the cabinet 


and can be used to extract ventilating air if required. ^ 


The temperatures of the air entering and the products 


of combustion leaving the room are recorded, and, - 


where required, measurements of the water heated 
by the appliance. Radiation from the appliance is. 
measured in the room by thermopiles arranged on a 
travelling arc covering the hemisphere in which the 
appliance is placed centrally. 

Constant-temperature conditions on the outside 
of the testing cabinets are obtained by controlled air 
circulation, and a refrigeration plant is also provided 
to give cool air, when atmospheric temperatures are 
high or when appliances with a high output of heat 
are being examined. 

The flues taking the products of combustion from 
the room are lined with stainless steel to enable the 
soot deposited to be removed without contamination 
for weighing and analysis. The flues terminate 
below the roof of the building, and constant conditions 
are maintained at the exit by a cowl and an injector 
fan. The smoke content of the gases is measured by 
projecting a beam of light across the flue on to a photo- 
electric cell. Two separate light paths are used, one 
directly across the flue for dense smoke, and the other 
with an oblique path for the lighter smokes. Electrical 
supplies to the light projectors and the photo-cell 
amplifiers are specially stabilized so that the record 
is unaffected by variation of mains voltage or 
frequency. The double windows through which the 
beams of light pass are electrically heated to avoid 
deposition from the products of combustion... The 
photo-cell equipment is calibrated by direct determina- 
tion of the concentration of smoke in the chimney 
gases. 

*The control room for the four testing ropms is on 
the first floor and is 52 ft. long.by 10 ft. wide; it is 


connected by. air locks to each. of the four rooms. All 
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instrument: readings are. automatically recorded i 


‘spacings for phyllites. 
his usual well-balanced scientific sense of researel 
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the control room, each. calorimeter room having it 
separate panel. The instruments include six-lin 
recording potentiometers and controllers for the con 
stant temperature chamber. Air-flow recorders ar 
mounted underneath the inlet duetg in the contre 
room. Equipment is also provided for the accurat 
control and measurement of the water supply fa 
measuring the boiler output of appliances. 

Laboratory and office accommodation, and fut 
storage, are arranged in the building, whieh forms 
complete unit. 

The construction and design comprise many nove 
features, and the calorimeter building should provid 
more detailed and accurate information'of the hea 
output of domestic appliances and thus point th 
way to improvements in methods of heating. 


OBITUARIES 


Prof. Jacques de Lapparent 


PROF. JACQUES DE LAPPARENT, the eminent Freng 
lithologist, Correspondant of the Paris Academy « 
Sciences, died on May 18 at the age of sixty-five. 

Jacques de Lapparent was educated in Paris. Th 
enthusiastic interest which he displayed for minera. 
during his youth grew with time. 'The man thoroughl 
realized the vocation of the boy and, moreover, bé 
eame a true scientific creator, a scholar backed b 
an artist. ! 

As a university professor, J. de Lapparent wa 
appointed to Lille in 1913, to Strasbourg in 1919, t 
Paris (Sorbonne) at the beginning of 1947.  Sinc 
1942, he also gave a regular course of geology an 
mineralogy at the École Centrale des Arts et Mant 
factures of Paris. His lectures were none the less ái 
the classical style, and his original views and styl 
brought together a select group of advance 
students, chiefly in his later years. 

Though he was a keen mineralogist and geologis: 
de Lapparent devoted the greatest part of his caree 
to petrography and lithology. As a naturalist E 
gathered a great deal of information by travellin 
through many countries: Great Britain, Finlanc 
Yugoslavia, Greece, French North Africa, Frenc 
West Africa, and, of course, throughout France. 

J. de Lapparent published about a hundred an 
twenty studies, including his authoritative an 
inimitable “Leçons de Petrographie", which estal 
lished his world-wide reputation. Part of his reputi 
tion was due to some thirty published studies coi 
cerning bauxites and clays. He endeavoured to cler 


;up the mineralogical composition and conditions « 


deposit of these rocks and earths. He was the firi 
to show that three types of bauxite exist, each 4 
them characteristic of geological phenomena at tk 
age of formation: gibbsite bauxites formed abot 
water-level, boehmite bauxites at water-level, ar 
diaspore bauxites below water-level. Studying clay 
in a similar broad manner, he showed at the outs 
that fuller’s. earths are either kaolinite-halloysii 
earths, or attapulgite earths, or montmorilloni: 


earths. These two last constituents, both aluminot 


and magnesian, are of different architectural type 
Prof. de Lapparent endeavoured to elaborate an ux 
equivocal classification with the aid of X-ray studie 
which specify 7 A., 10 A., 14 A. as the structuri 
At the same time, wit 
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he explained the geological origin of some mont- 
morillonite_clays. 

Indeed, Prof. de Lapparent was able to combine the 
keenest observation of the naturalist, either in the 
field or in the laboratory, by eye or with the aid of a 
microscope, with the ability to call upon modern 
physico-chemical techniques, to contribute to litho- 
logical problems, In this respect, it must be 
emphasized that, though he considered himself a 
naturalist, he was fully conversant with many 
physico-chemical methods, procedures and tests, 
X-ray crystallography being among the most helpful. 
He was able to grasp very easily the structural work 
coming from Sir Lawrence Bragg and his school and 
from Prof. L. Pauling. His aptitude for understanding 
in quite a short time the geometrical and physical 
aspects of atomic structures was really amazing. His 
efforts to introduce into petrography the results of 
structural X-ray crystallography, made with a 
pioneer’s confidence, began to receive full appreciation 
in recent years. 

J. de Lapparent wrote with & modern style—rather 
unusual, at least in French scientific papers—which 
sometimes gave a wrong impression to the reader 
more accustomed to a bald style supposed to be 
more fitted to scientific truth. The epigraph intro- 
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ducing one of his books was the famous quotation : 
“To everyone his own truth”; one of his works 
bears for title: ‘Defense de l'attapulgite". 

Actually, J. de Lapparent strived to report with a 
vivid style changes in the earth’s crust, because he 
was himself a living representation of these phen- 
omena. Further, the reader cannot but be impressed 
by the l^nging for truth which inspires J. de 
Lapparent’s works and to appreciate the essential 
synthesis which appears in them in various guises. 
Up to the end of his life, Jacques de Lapparent 
maintained his high standards. and his enthusiasm. 
His loyalty to friends, his charming attitude to all 
his acquaintances without reference to their position, 
made him a most attractive personality. 

R. J. HocAzT 


— 


We regret to announce ,the following deaths: 
^ Mr. T. R. D. Bell, C.LE., chief conservator of 
forests, Bombay Presidency, during 1909-20, on 
June 24, aged eighty-five. 

Mr. Harry Brearley, Bessemer medallist of the 
Iron and Steel Institute in 1920, known for his work 
on stainless steel, on July 14, aged seventy-seven. 


NEWS and VIEWS 


Zoology at Belfast : Prof. T. T. Flynn, M.B.E. 


Prov. T. T. FLYNN is to retire at the end of the 
present session from the chair of zoology at the 
Queen’s University, Belfast, which he has held since 
1931. Born in Australia in 1883 and trained at Sydney 
under W..A. Haswell and J. P. Hill, he developed a 
natural interest in the anatomy and embryology and 
reproductive phenomena in marsupials. He main- 
tained this interest throughout his university career, 
making valuable additions to knowledge in this sub- 
ject. So recently as 1941, in collaboration with 
J. P. Hill, fundamental agreement in the mode of 
formation of the primary germ layérs in monotremes 
and marsupials was demonstrated, while in 1947 
strong support was given for the view of a similar 
mode of formation in birds and an incentive pre- 
dicated for the re-examination of germ-layer forma- 
tion in reptiles in the light of the work portrayed. 
Along with his interest in marsupials and their nearer 
allies, Flynn contributed work on the Pyenogonida 
of South Africa, describing ten new species ; on corals 
of the Barrier Reef ; on the invertebrate fauna of Tas- 
mania; on rare and fossil Cetacea ; and he demon- 
strated his interest in marine biology as leader of the 
Australian Antarctic Summer Expedition 1912, and 
as sole Royal Commissioner for the Tasmanian 
Fisheries in 1915. In his retirement to Jamaica he 
‘hopes to utilize this latter experience in taking a 
serious interest in the marine biology and fisheries of 
the Caribbean area, as well as in meeting the demands 
of the British Museum for local biological material. 

On graduating at the University of Sydney, 
Prof. Flynn was awarded the University Medal 
and John Coutts Research Scholarship; and later 
he received the University Medal for his D.Sc. 
thesis. He was Macleay Fellow of the Linnean 
Society of New South Wales in 1911, and Rockefeller 
Fellow during 1930-31; he was elected a member 
of the Royal Irish Academy in 1934. In the Second 
World War he was Chief Casualty Officer (Civil 


Defence), Belfast, and received the M.B.E. for his 
services. His many friends wish him a happy and 
fruitful retirement. 


Baron Roland von Eötvös (1848-1919) 


On July 27 the centenary occurs of the birth of the 
distinguished Hungarian physicist Baron Roland von 
Eötvös, who in 1891 founded the Hungarian Mathe- 
matical and Physical Society and was long the presi- 
dent of the Hungarian Academy of Science. Both his 
grandfather and great-grandfather had held high 
office under the Austrian crown, and his father Baron 
Josef von Eötvös (1813-71) was at one time Minister 
of Public Instruction. Born at Budapest, the younger 
Eótvós was educated at the ‘University there, but 
studied later under Kirchhoff, Helmholtz and Bunsen 
at Heidelberg, and under Franz Neumann at Königs- 
berg. He became a Dozent in physics at Budapest, 
and in 1872, at the age of twenty-four, was appointed 
to the chair of theoretical physics, and later was 
transferred to the chair of experimental physies. 
Known widely for his invention of the torsion balance 
for the investigation of gravitational anomalies, he 
was recently referred to by Prof. A. O. Rankine as 
“the father of geophysical prospecting for oil, even 
if a hesitant one”. He died at Budapest on April 8, 
1919, at the age of seventy. 


European Meteorological Telecommunications Panel 

AN international conference was held in London 
during July 5-10 to consider the problems which 
confront European meteorologists in the exchange of 
weather information. The meeting took place under 
the auspices of the . International Meteorological 
Organisation, which recently decided to establish a 
meteorological telecommunications panel under each 
of its six regional commissions. This was the first 
meeting of the panel for the European region, and 
it was attended by meteorologists and telecommunica- 
tions experts from Belgium, Eire, France, Great 
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Britain, Italy, Netherlands, Norway (also represent- 
ing Sweden), Poland and the Occupied Zones of 
Germany. Observers from the United States Weather 
Bureau and the International Civil Aviation Organisa- 
tion were also present. Unhappily, the Danish 


delegate and his secretary were killed in an air 


collision over Northolt on the day before the con- 
ference opened. . 

In an address of welcome to the delegates the 
Secretary of State for Air referred to the growing 
importance of meteorology to economic problems, 
and he directed attention to the accuracy of modern 
weather forecasts—a fact which is frequently for- 
gotten by the public, who tend to stress the occasional 
failures. Rapid dissemination of weather reports is 
vital to forecasting. Hitherto the international 
exchange of reports has been made primarily by 
wireless telegraphy, but in recent years high-speed 
teleprinters have been introduced to link several of 
the countries in western Europe. The conference 


discussed measures for increasing the efficiency of* 


this international meteorological teleprinter network 
and for ‘extending it to the countries of central and 
eastern Europe. For exchanging weather information 
between Europe and North America, high-speed radio 
teleprinters are to be used, although it will be 
necessary to retain a trans-Atlantic cable link as a 
standby for use when radio fade-outs render the 
radio-teleprinter channel inoperative. The conference 
recommended that Great Britain should provide the 
European terminal for these trans-Atlantic exchanges 
and should also be responsible for disseminating the 
American reports throughout Europe by wireless 
telegraphy and by the European land-line teleprinter 
network. Great Britain already transmits in high- 
power broadcasts from Rugby a ‘European collective’ 
message, which gives a selection of European weather 
reports and can be heard throughout the northern 
hemisphere. 


Evolution of the Gene 


Prov. A. H. Sturtevant discusses one of the most 
pressing problems of biology in a recent issue of the 
American Scientist (34, 225; 1948). It has béen a 
mystery how new heritable material for the pro- 
duction of new characters originates. When Harland, 
as the result of his work on cotton, concluded that 
homology of parts in related species is not correlated 
with the homology of genes which produce them, 
another reason was given for disbelief in the value 
of homology for biological analysis. Sturtevant 
challenges this view and points out that the polyploid 
nature of cotton permits the differentiation of two 
sets of genes in the amphidiploids after their création. 
Hence, in one species, one set of genes may control 
some characters, leaving the other free for differentia- 
tion. In a different species the reverse takes place. 

_ Sturtevant’ compares the characters in different 

” species of Drosophila and suggests that two organs are 
homologous if they are conditioned by homologous 
genes. This implies degrees of homology, since genes 
may vary from being identical (being allelomorphic 
mutants), partly homologous to non-homologous. 
Homology therefore becomes relational and amenable 
to mathematical treatment rather than absolute. 

Sturtevant points out that-in a diploid organism 
all the genes are functional in that the characters 
they affect are subject to selection. An alteration in 
any one of them will give rise to a new phenotype. 
Therefore these genes cannot be spared fòr other 
purposes. If, on the other hand, some genes are 
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carried on duplieations, these will be surplus. to the 
requirement of the organism and could vary to wide 
limits without an immediate effect on thd individual 
or even its progeny. He therefore sees a source for 
new hereditary material in the duplications which 
constantly occur in most, if not all, living organisms. 


Hemophilia in Dogs 


F. B. Hutt, C. G. Rickard and R. A. Field (J. 
Hered., 39, 3; 1948) describe the discovery of a 
sex-linked hemophilia in dogs. This shows as a lame- 
ness and by swellings in various parts of the body 
when the puppy is six weeks old. Examination 
showed that the lameness was due to hemorrhage 
at the joints. Of seventeen puppies which have been 
recognized as hemophilics, not one has been raised 
to maturity. Several tests for hemophilia in man 
were applied to these dogs and were found to give 
positive results. The breeding histories of the parents 
of the puppies were known; as a result, it was 
easily seen that the condition was due to a sex-linked 
recessive gene called k. The importance of the 
discovery lies in the fact that the comparative 
physiology of dog and man is well known, and the 
condition will be of value in research. It is note- 
worthy that this case in dogs is one of the few sex- 
linked genes in mammals other than man where 
seven or eight sex-linked characters are known. The 
pig has an inherited hemophilia ; but this is controlled 
by a recessive gene on an autosome. It is probable 
that paralytic or lame puppies which were destroyed 
in the past were in reality sometimes hzmophilic. 
It would be desirable to discover whether any hxmo- 
philic puppies survive to maturity; on the different 
genetic backgrounds of different breeds, the recessive 
gene may not always have & lethal effect. 7 


Uganda Forestry Department Report : 

- "THE report for the year ended December 31, 1946, 
of the Uganda Forestry Department has recently 
been issued (Govt. Printer, Entebbe. 1s. 6d.). The 
following quotation from a report on forestry in 
Uganda, by the late Prof. R. S. Troup in 1922, is 
given in an opening paragraph. “The percentage of 


. timber forest in Uganda is very small compared with 


that of most timber-producing countries. . . . There 
does not, however, appear to be any real cause for 
alarm, provided the existing forest area is strictly 
maintained, and all accessible forests are brought 
under systematic management. ... The preparation 
of forest Working Plans should be pushed on in all 
forests which are accessible to regular working. ... 
Without Working Plans systematized work is im- 
possible, and there is a strong risk of the forests be- 
ing overworked and eventually rendered valueless.” 


' Uganda is one of the few departments in the Colonial 


Forest Services which has printed, published and 
circulated outside the Protectorate a working plan, 
with several others in hand. This plan is for the 
Budongo Forest and it undoubtedly saved that 
forest during the War. It has now been accurately 
revised for the second period of ten years, 1945-54. 
The Buganda Forests were exploited heavily during 
the War in the absence of & working plan, as in so 
many other parts of the British Empire and else- 
where in the world. 'The.yield is now carefully con- 
trolled. The forest policy for Uganda is also being 
implemented by the systematic reservation Of all 
main watersheds. This annual .report shows that 
forestry and its requirements are thoroughly under- 
stood in Uganda. 
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‘Sugar. Industry: of the Caribbean - B 
BodAE still occupies the first place in Caribbean 
»conomy;' despite the severé and growing com- 
petition in other parts of the world. The factors 
»oneerned with this economy are considered at 
tength in “The Sugar Industry of the Caribbean", 
sompiled by the Caribbean Research Council (Wash- 
ngton, D.C., 1947. Crop Inquiry Series No. 6). 
3ome Caribbean territories have been unable to 
withstand competition and havé given up sugar 
sultivation, whereas in others there has been an 
nerease; but incréase is most noted in production, 
not acreage. This has been greatly helped by research 
vork on new Varieties more resistant to disease, and 
he study of pests. Cane breeding is now active in 
Jarbadoes, British Guiana and Puerto Rico. Experi- 
mental work with various fertilizers has had useful 
'esults, and there has been a great increase in the 
import of fertilizers. Sulphate of ammonia is the 
hief fertilizer. The estates without manure now 
‘orm a minority. Another change in the industry 
f cane-growing is the increase in mechanization, 
specially in United States territories. Weeding and 
sarvesting are,still done largely by hand. Generally 
peaking, there is great scope for the use of more 
saachinery as well as for the centralization of pro- 
uction, 
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Jevelopment of British Somaliland 


THE report on the General Survey of British 
'omaliland, 1946, conducted under Approved Scheme 
)484, Economic Survey and Reconnaissance, under 
ihe Colonial Development and Welfare Act, records 
Mat the 1946 rainfall was higher than average and 
‘ell distributed (British Military Administration, 
&urao, Somaliland. Pp. 20+12 pl. 6s.). Tribes 
sanded to move more to south-west than south-east 
nd not so far afield from the Protectorate as in the- 
revious two years. “This was due to better rainfall 
1 and near the Protectorate, and resulted also in a 
wawing in of Somali tribes towards British Somali- 
md. Rainfall dnd tribal migration maps are 
wpended to the report. Development of water 
ipplies and some minerals should be possible in 
1947—48, and if the survey is continued until the end 
£ 1950, a more balanced report, based. on the records 
* a seven-year cycle, should be possible and facilitate 
we making of definite proposals for developing the 
yuntry.. i 


Kedical Progress. in Chile 

Tun Medical Faculty of Valparaiso, formed after a 
woting of Chilean medical men convened in March 
)12, by Dr. Frederico. Engelbach, has, since its 
«rmation, planned the publication of an official 
dentific journal; but for various reasons this has 
5t been possible until this year. Now the first 
amber of this vigorous Faculty’s journal, Revista 
Wedica de Valparaiso, has appeared. Well printed 
md tastefully produced, it will appear in February, 
ay, August and November each year and will pub- 
«h only scientific papers. As the Faculty’s president, 
r. R. Gajardo Tobar, says in his editorial, its pages 
‘e dedicated to those who have studied phenomena 
Hth objective criticism and express their results with 
«o greatest possible precision. The new journal will 
«cord the more important themes presented to the 
iculty, summaries of the Faculty’s meetings and 
‘ticles by individuals invited to contribute. This 
st. number contains articles on hypertension of 
;phritie origin, streptomycin and tuberculous 


URE 137 
meningitis, the therapeutic action of urethane in 
leukemia, and varicose veins and their treatment. 
Medical men in both the Old and the New Worlds 
will welcome this new record of the work being 
done in Chile. 


British Agricultural Bulletin 


British Agricultural Bulletin is a new, illustrated 
quarterly journal published by the British Council. 
It is intended for overseas circulation, particularly 


‘with a view to the needs of agricultural adminis- 


trators, university and agricultural college teachers, 
research workers and large-scale farmers, none of 
whom have time to digest the vast specialist literature 
of to-day. In the words of Prof. J. A. Scott Watson’s 
editorial note, its aim is “to put British knowledge 
and experience at the disposal of the farmers and 
citizens of other countries" and thus to help them in 
their efforts to increase the world’s food supply. The 
articles in the first number (Spring 1948) cover a 
wide field and are written by specialists on the subject 
in each case. General principles of animal improve- 
ment, war-time farming in Cheshire, the resting break 
in'farming systems and new ideas in grain storage 
are discussed in some detail, while of more general 
interest is the account given of the aims and organ- 
isation of the National Agricultural Advisory Service 
set up in Britain in 1946. Reviews and advertisements 
of books form a prominent feature, and a special article 
in this number is devoted to modern English books 
on agriculture. In future issues, it is hoped to give 
some account of such new technical developments or 
scientific discoveries as seem ready for application to 
farm practice, and to discuss matters of agricultural 
finance, economics and education in terms intelligible 
to the layman. The price for four numbers will be 
15s. (including postage), payable to the British 
Council, 3 Hanover Street, London, W.1. 


Irish Chemical Association Summer School 


A Summer School organised by the Irish Chemical 
Association and held in Dublin during July 5-9 
attracted 130 participants, of: whom some thirty 
came from universities, hospitals and industrial con- 
cerns in Great Britain. The courses covered recent 
advances in various branches of chemistry. Dr. V. C. 
Barry, research fellow of the Medical Research Council 
of Ireland, déalt with the subject of chemotherapy 
with particular reference to tuberculosis. During his 
lectures he discussed some of the results obtained by 
the active school in Dublin of which he is the head 
(see Nature, 160, 800; 1947). Lectures were given 
on recent advances in the technique of organic 
chemistry by Prof. W. Cocker, professor of chemistry, 
Trinity College, Dublin. The last lecture of this 
particular series was delivered by Mr. E. R. Stuart, 
Trinity College, Dublin, who surveyed the methods 
of application of. infra-red and ultra-violet radiation 
to the- determination of the structure of organic 
compounds. Prof. E. J. Conway, professor of bio- 
chemistry and pharmacology, University College, 
Dublin, who has recently returned from a lecture 
tour in the United States, discussed biological 
oxidation and reduction, the nature of the cell 
membrane and the chemical interpretation of the 
actien of hormones and vitamins, and concluded his 
course with a lecture on the biochemical approach to 
carcinogenesis. Prof. T. S. Wheeler, professor of 
chemistry, University College, Dublin, in a course of 
fivé lectures, gave a simplified account of the mathe- 
matical background of wave mechanics and described 
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the application of the wave theory to problems in 
inorganic and organic chemistry. The School was 
opened by Mr. Michael Tierney, president of Univer- 
sity College, Dublin, who referred to the responsibility 
of the man of science for the uses, good and bad, 
made of his discoveries. 


Physiology and Pathology of Animal Reproduction 
AT the final meeting on June 30 of the first Inter- 
national Congress of the Physiology and Pathology 
of Animal Reproduction and Artificial Insemination, 
which was held in Milan under the auspices of the 
University and of the Spallanzani Institute, a per- 
manent -committee was set up to organise within 
three years from now another congress on the subject. 
This committee is constituted as follows: J. Ander- 
son (Kenya), Prof. T. Bonadonna (Italy), Prof. E. 
Garcia Mata (Argentina), Prof. R. M. C. Gunn 
(Australia), Dr. J. Hammond (Great Britain), Prof. 
N. Lagerlof (Sweden), Prof. G. Lesbouyries (France), 
Prof. B. B. Morgan (United States), Prof. E. Sorensen 
(Denmark). Prof. N. Lagerlof has been elected 
president and Dr. Hammond and Prof. Sorensen 
vice-presidents. Prof. T. Bonadonna, of Milan, 
secretary general of the first Congress, has’ been 
appointed secretary of the committee. - 


Revue Générale du Caoutchouc 

“RuBBER DEVELOPMENTS" reports that arrange- 
ments have been made whereby the old-established 
monthly journal, Revue Générale du Caoutchouc, can 
be more readily obtained in Great Britain. Recently, 
the journal has been improved in make-up, and a 
welcome feature now is the inclusion of summaries 


in English of the more important articles. Specimen | 


copies of the journal, subscription forms and further 
information can be obtained from the Secretary, 
British Rubber Development Board, Market Build- 
ings, Mark Lane, London, E.C.3. E 


Earthquakes during March and April, 1948 


THERE were at least nineteen strong earthquakes 
in the world during March, and at least seven during 
April. The strongest shock during March was prob- 
ably that of March 3 from an epicentre near lat. 18° 
N., long. 119° E. off the north-west coast of Luzon, 
Philippine Islands. It gave ground amplitudes of 
160 u at Kew. The second strongest was on March 1, 
from an epicentre near lat. 3? S., long. 130-5? E., off 
the west coast of New Guinea. This gave ground 
amplitudes of 80 u at Kew. The deepest shock during 


March occurred on March 23 from an epicentre near 


lat. 51° N., long. 155° E., off the southern coast of 
Kamchatka. The depth of focus was between 200 
' and 250 km. The only great shock on land was on 
March 27, when a severe earthquake shook the city 
of Sucre in Bolivia, causing considerable damage to 
property, including the cathedral, plunging the city 
into darkness and cutting off communications with 
the rest of Bolivia; only three casualties have been 
reported. An earth tremor on March 16 was felt at 
Lourdes, Argeles and Bagnéres; but no damage is 
reported. There were no great earthquakes on land 
during April. The greatest earthquake during April 
was that on April 21 from an epicentre near lat. 19° 
N., long. 69-5° W., off the north-east coast of, the 
Dominican Republic, and the deepest (200 km.) was 
on April 12 from an epicentre near lat. 14? N., long. 
90-5° W., off the coast of Guatemala. Reports for 
these months have been received from the Inter- 
national Bureau at Strasbourg, the Jesuit Seismo- 
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logical Association, the U.S. Coast and Geodetic 


-Survey and the following individual observatories 


Cleveland (Ohio), Beograd, De Bilt, Durham, Kew 
Stuttgart, Toledo, Uccle, Zurich and the Swis: 
stations. d 2 


Colonial Servicés : Appointments 


TuE following appointments in the Colonial Ser 
vices have been announced: R. Wilcox, inspector o. 
mines, Malaya; L. St. Clair Bartholomew, fisherie 
officer, Uganda; Miss E. B. Cheek, biochemist 
Institute of Medical Research, Malaya; D. H 
Constable, soil survey officer, Trinidad ; J. Fleming 
inspector of plants and produce, Nigeria; Miss R. M 
Lowe, fisheries research officer, Uganda; L. J. S 
Littlejohn (botanist and plant pathologist, Cyprus) 
soil conservation officer, Cyprus ; P. O. Wiehe (plan 
pathologist, Mauritius), plant pathologist, Nyasa 
J. A. N. Burra (assistant conservator o 
forests, Palestine), assistant conservator of forests 
St. Lucia, Windward-Islands; A. B. Walton (senio. 
assistant conservator of forests, Federation c 
Malaya), conservator of forests, Federation c 
Malaya ;: R. J. S. Waddington (inspector of mine: 
Tanganyika), senior inspector of mines, Tanganyika 
J. W. Loxton (superintendent of surveys, Palestine’ 
staff surveyor, Kenya; R. W. Crowther (veterinar 
officer, Nigeria), veterinary officer, Cyprus; ©. M 
Anderson (livestock officer, Tanganyika), senio 
livestock officer, Tanganyika; C. J. Buckley (live 
stock officer, Tanganyika), senior livestock officen 
Tanganyika; J. W. T. Holloway (livestock office» 
Tanganyika), senior livestock officer, Tanganyika 

The appointment of J. I. Moggridge (Nature, Apr 
24, p. 637) should read “director, Tsetse Contr 
Department, Uganda". 


Announcements 


Tue Lister Medal for 1948 has been awarded t 
Prof. Geoffrey Jefferson, professor of neuro-surger 
in the University of Manchester, in recognition « 
his contributions to “knowledge of the functions am 
structure of the nervous system, made as a Phil» 
sophical Biologist, practising Neuro-surgery". Pr: 
Jefferson will deliver the Lister Memorial Lecture i 
London in June 1949, under the auspices of the Roy: 
College of Surgeons of England. This is the nint 
occasion of the award, which is made by a committn 
representative of the Royal Society, the Royal Colle; 
of Surgeons of England, the Royal College of Surgeon 
in Ireland, the University of Edinburgh and t 
University of Glasgow. 

Dz. J. T. Epwarps, who was invited in 1946 1 
the Egyptian Government to advise on veterina» 
education in that country, has been awarded tX 
Order of the Nile (Third Class) Not only was E 
Edwards able to give valuable service to the veterina: 
schools, but also he devised measures for combati» 
an outbreak of cattle plague which threatened 
become a national disaster. 

Pror. W. SrgR?INSKI, of the University of Warsa: 
and Prof. F. Riesz, of the Univérsity of Szeged, ha 
been elected Correspondants for the Section 
Geometry of the Paris Academy of Sciences. 

We have received from Messrs. Johnson, Matth. 
and Co., 73-83 Hatton Garden, London, E.C.1, 
catalogue of chemical compounds of the precio 
and other metals. "This contains the names of ma» 
compounds of rare metals as well as those of cox 
moner elements, and standard metals of high pur» 
for spectrographie work. 


No. 4108 July 24, 1948 | 
"LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Unit, Cell Measurements of Wet and 
Dry Crystalline Turnip Yellow 
Mosaic Virus 

CRYSTALS of turnip yellow mosaic virus, kindly 
sent to us by Dr. Kenneth Smith and Dr. Roy 
Markham (see Nature, July 17, p. 88), were examined 
both optically and by X-ray diffraction in this Lab- 
oratory. The crystals were small, isotropic, less than 


0-1 mm. in size and ill-formed, but just sufficiently - 


developed to indicate that they were octahedral 
bipyramids. The smaller crystals, first observed by 
Smith and Markham under a 1 l 12 oil immersion lens!, 
are better formed and display a better development 
of this form. Following Federov's law on the relation 
between lattice development and crystal form, these 
crystals should possess & face-centred lattice. 

Powder photographs were taken of the wet crystals, 
in sealed thin-walled borosilicate tubes containing 
mother-liquor, with copper Ka rays obtained by 
crystal reflexion from pentaerythritol. From photo- 
graphs taken at specimen-film distances of 30, 35 and 
40 em., the following spacings were recorded : 407 A., 
250 A., 211 A., 175 A., 147 A. and 83 A. The spacings 
observed fit a face-centred cubic lattice with side 
equal to 706 + 11 A., and the following reflexions 
are accounted for: 111, 220, 311, 400,.422 and 660, 
with a notable absence of the 222 reflexion, suggesting, 
therefore, that the virus particles are arranged in a 
diamond type lattice. There must be eight mole- 
cules per cell in such a lattice, giving an inter- 
particle distance of. 306 A. or 30-6 mp. 

The powder photographs of virus, dried over phos- 
phorus pentoxide and taken at 30-em. specimen-film 
distance, have not yielded the same number of re- 
flexions ; there being ‘present a strong reflexion at 
190 A. and indications of a weak one at about 310 A. 
In the case of the wet crystals the 220 is the strongest 
reflexion, and if we assume that this,is the same for 
the dried crystal this gives us a face-centred lattice 
of side 528 A. 

Markham? has also sent us crystals that are nucleic 
acid-free and non-infective, which were obtained 
from the top layers of centrifuged solutions of 
the virus. The crystals in this case were smaller 
in size, but showed the same morphological de- 
velopment and optical properties. A noticeable 
feature here was the longer exposure time needed 
(144 hours as compared with 96 hours for the virus 
crystals) to give even an indication that a low-angle 
diffraction pattern could be obtained. The low-angle 
diffraction pattern, although weak, was found to be 
nearly identical in the measurement of spacings with 
that of the virus crystals containing nucleic acid. 
The high proportion of nucleic acid in the virus 
crystals must contribute effectively to the observed 
reflexions for the virus.crystals, and so it is open to 
question at this stage whether the intensities of the 
corresponding reflexions in the: two types of wet 
crystals are the same. This can only be settled with 
examination of bigger crystal specimens. The 
measurements, however, from the observed spacings 
for the wet and dry nucleic acid-free crystals gave 
cell sides of 725 + 25 A. and 550A. respectively. 
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The reliability of these measurements is not as high 
as that for the virus crystals; but as they stand, the 


measurements would seem to indicate a slightly 


larger nucleic acid-free molecule than that contaming 
nucleic acid. For practical purposes, however, one 
might at this stage assume the same size of hydrated 
molecule in both the infective and non-infective 
crystals. 

This naturally raises the question of the location 
of the nucleic acid in the infective crystals. The X-ray 
evidence by itself at this stage is far too meagre to 
make any statement about it. It may be situated 
within the molecule or possibly on those surfaces of 
the molecule not exerting attractions between the 
tetrahedrally distributed neighbours. If the differ- 
ences in cell-size measurement are significant, it 
might be possible that the nucleic acid in some 
manner holds the molecule in a tighter mass with 
the same attractive surfaces remaining unaffected. 
These questions can only be answered when it be- 
comes possible to compare the wide-angle diffraction 
patterns of the two types of crystal. 

It is most probable that in both types of macro- 
scopic crystal the diamond-type lattice is retained on 
drying. On observation under the microscope, the 
virus crystals (those containing nucleic acid) have 
been observed to shrink homogeneously by about 
15 per cent; the earlier part of this shrinkage being 
reversible. If the diamond lattice is retained, the 
interparticle distance would be 228 A. (or 22-8 mu) 
for the dried virus crystals, and 238 A. (or 23-8 mp) 
for the dried nucleic acid-free crystals. Cosslett and 
Markhan, in studying both types of virus aggregated 
on the electron microscope, support an open packing 
corresponding to the projection of a diamond lattice 
on the- (110) planes with an interparticle distance of 
19-3 my for the virus crystals‘. 

On the basis of this evidence, it would appear that 
the interparticle distance of both types of*protein 
can alter on drying by as much as 76-78 A. The 
nucleic acid apparently has no effect on the forces 
holding the particles together in either the wet or 
the dry crystals. A shrinkage of this extent has been 
found already in the case of tobacco mosaic virus, 
where at the isoelectric point the interparticle 
distances change? on drying from 175 to 152 A. There 
is, however, a fundamental difference between these 
two cases: the tobacco mosaic virus is one of close- 
packed long rods, whereas in the turnip yellow it 
must consist of iso-dimensional molecules. Now the 
change between the wet and dry state of the tobacco 
mosaic virus is not accompanied by any, noticeable 
alteration of the internal structure of the virus 
particle. If we make the same assumption for the 
turnip yellow virus—and this would also be in accord 
with all recent work on protein structure, particularly 
that of Perutz—this would imply that in the crystal 
in its wet state the molecules are separated by a 
distance of 78 A. of water. The indication is that the 
individual molecule has a markedly differentiated 
surface of tetrahedral symmetry, having four faces 
with a greater affinity for similar faces in other mole- 
cules than has the rest of the surface. 

.Perutz‘ believes that, in the case of hemoglobin 
there is a layer of ‘bound’ water attached to the sur- 
face of the molecule. Let us make the assumption 
for simplicity that the virus particle is spherical in 
shape and that in the wet crystal it is surrounded by ' 
a layer of water. Markham has observed that the 
partial Specific volume of the particle is 0-685 and 
the density of the wet. crystal is 1-33" (in sodium 
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thiosulphate)*. A simple calculation from these figures, 
using the X-ray data aswell, shows that the unhy- 
drated- particle: must, have a diameter of 206 A. ; 
meaning, therefore, that there is a layer of water some 
11 A. thick surrounding the particle in the wet 
erystal. This thickness compares rather favourably 
with the difference: in. interparticle. distances as 
meagured directly by X-rays and by the electron 
microscope: 228A. by. X-rays, 193 A. electron 
microscope’. The volume of the cell not occupied 
by the hydrated molecules in the wet crystal is there- 
fore about 86 per cent, which is somewhat greater 
than the 76 per cent found by Markham for crystals 
in ammonium sulphate solution; but'as we do not 
know the, exact shape of the virus particles the dis- 
crepancy between these figures would imply that the 
particles are not likely to be spherical in shape. A 
tetrahedrally desegmented sphere, for example, with 
the same interparticle distance would’ give a larger 
volume, s 

Similar calculations have been carried out for the 
nucleic acid-free particles. Hero Markham has found 
that the partial specific volume is 0-75 and the 
density of the wet crystal is 1-305 (in sodium thio- 
sulphate)’. If we assume for the moment that the 
interparticle distance as measured from the dry 
crystal is the same as that for the dried virus crystals, 
then the calculations show this time that the nucleic 
acid-free particle is surrounded by a layer of water 
some 3A. thick. In other words, the unhydrated 
nucleic acid-free particle has a bigger volume than 
the unhydrated virus particle. We have been in- 
formed by Cosslett (unpublished data) that measure- 
ments on electron micrographs of the nucleic acid- 
free material indicate, within experimental error, a 
particle that is larger than that observed by them 
for the virus. This seems to be borne out also by 
the X-ray measurements on the dried nucleic 
acid-free crystals, but as mentioned previously, we 
cannot claim sufficient accuracy for this last measure- 
ment. 

It would be rash at this stage to speculate too freely 
on the question as to: the location of the nücleie acid 
in the virus molecule from the few observations that 
' have been made to date; but the evidence, scanty as 
it is, seems to point to the fact that the nucleic acid- 
free particle has a larger volume than that containing 
the nucleic acid. This appears to be a paradox— 
that something containing additional material should 
occupy a lesser volume than the same thing without 
the material !. The paradox might be resolved by 
the suggestion that the nucleic acid draws the protein 
material of the non-infective particles into a smaller 
volume. - Such a suggestion would. not be out of 
keeping with the findings of many workers that it is 
extremely difficult, in most cases, to separate com- 
pletely the nucleic-acid from the plant viruses, as, 
for example, in the, case of tomato. bushy stunt 

. We still cannot say anything about the shape of 
these particles. Whatever their shape, however, the 
foree-of attraction holding them together.must be 
acting over relatively large areas of the particle which 
must come into near contact when the crystal dries, 
and these surfaces can be separated by 78 A. thick- 
ness of water containing ions and.yet give the 
structure considerable rigidity. Similar layers Of 
water’ have been observed in protein crystals; but 
the largest recorded thickness is |1l A. in -hemo- 
Blobin*. The importance of these observation’ is that 
they demonstrate at the same time a definite ex- 
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ternal complexity ofvirus protein and the possibility 
of maintaining equilibria at long distances in aqueous 
solution for bodies other than a plate or rod-like 
shape where it has been previously observed: 
. J. D. BERNAL 
C. H. CARLISLE 
Birkbeck College Research Laboratory, 
21-22 Torrington Square, 
London, W.C.1. July 9. . 
1 Markham, R., and Smith, K. M., Nature, 157, 300 (1946). 
? Markham, R., Matthews, R. E. F., and Smith, K. M., Nature, 162, 
88 (1948). i ; 
* Bernal, J. D., and Fankuchen, I., J. Gen. Physiol., 25, 111 (1041). 
* Boyes- Watson, J., Davidson, E., and Penutz, M. F., Proc. Roy. Sot., 
A., 191, 83 (1947). ; 
ë Unpublished data. ; 
? Cosslett, V. E., and Markham, R., Nature, 161, 250 (1948). 


Analogue of X-Ray and Electron 
Diffraction Patterns 


THE bubble model developed by Bragg and Nye? 
gives & pictorial representation corresponding, with 
a high degree of probability, to the arrangement of 
atomic sites within a crystalline material. In order, 
however, to make further progress with the help of 
this model, it is desirable to produce an experimental 
technique which will enable some correspondence 
between the bubble model and the actual degree of 
order in the crystal to be established. : 

Perhaps the most convenient method of exploring 
the regularity of a crystal lattice is by means of 
X-ray or electron diffraction. With this in mind, 
some preliminary experiments were performed with 
bubble ‘rafts’made with the help of the Physical 
Metallurgy’ Section of this laboratory. . 

The rafts were photographed on to 35 mm. film 
at such a reduction that individual bubble images 
were about 0-2 mm. in diameter. Illumination was 
by means of two ‘Photoflood’ lamps symmetrically 
arranged. The (negative) image of each bubble thus 
consisted of a thin dark.‘ring ‘enclosing an almost 
transparent disk. which had, two dark points (the 
direct’ images, .by reflexion) ‘of, the lamps super- 
imposed on it.-,.,; 


nl 
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Fig. 1. DIFFRAOTION PATTERN FROM PERFECT LATTICE 
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Fig. 2a. POLYORYSTALLINE BUBBLE RAPT 
The individual bubbles are not well shown, due to interference 


with the half-tone dots. Boundaries of crystal grains may be 
seen; also most of the dislocations may just be perceived as 
short dark lines 


The developed film was then placed in an optical 
system which was, in ‘effect, a spectroscope. Light 
from a pinhole approximately 0-10 mm. in diameter 
was rendered parallel by a collimating lens of about 
35 em. focal length; it then passed through the 
film and was observed in & telescope. The light 
source used was a B.T.H. 250-watt mercury vapour 
lamp with an Ilford ‘Mercury Green’ filter. 

Each bubble image acts as a scattering centre and 
diffracts light with a polar diagram depending on its 
geometry and contrast. Interference between wave- 
lets diffracted from the whole array of iniages gives 
& Fraunhofer diffraction pattern corresponding to 
that given by X-rays or electrons diffracted from a 
single sheet of atoms. i 

The pattern given-by & perfect lattice is shown in 
Fig. 1. The photograph'gives but a poor impression 
of the beauty of this pattern, which is especially great 
if the unfiltered light;of the mercury lamp is used. 
In these circumstances ‘each spot, save for the central 
one, becomes a short spectrum oriented in a radial 
direction. 

Fig. 2b shows the pattern due to iho spélycrystalline 
raft shown in Fig. 2a. This raft was photographed 
immediately after growth, and consists of a few 
relatively large crystals with a certain amount of 
internal strains and’ dislocations. As might be 
expected, the pattern’ consists of ‘spotty’ rings, 





Fig. 2b. DIFFRACTION PATTERN FROM RAFT ILLUSTRATED IN FIG. 2a 


The four white arms at right angles in the centre are due to 
diffraction from the edges of the rectangular aperture used in 
forming the diffraction pattern in this case 
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each spot being due to-an area of almost. perfect 
lattice. In addition, however, a certain amount: 9f 
eontinuous background: is evident. This is-due in 
part to scattering from the photographic emulsion} 
but also in part to diffraction from the small amorph- 
ous portions around the grain boundaries. 

The patterns derived by this technique are more 


_ closely related. to those obtained by electron diffrac- 


tion than by X-rays, as in the former case diffraction 
is due only to a few atomic layers. Fig. l bears a 
close resemblance to the cross-grating pattern 
obtained by diffraction of electrons through a véry 
thin sheet.of mica. 

Further.work is being undertaken with the object 
of improving the resolution and illumination of the 
diffraction patterns. 

J. Dyson 
Associated Electrical Tudustiica: Ltd., 
“Research Laboratory, 
Aldermaston Court, 
Aldermaston, Berks, 
April 2. 
! Proc. Roy. Soc., A, 190, 474 (1947). 
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‘Discrete Sources of Galactic Radio 
Frequency Noise 


IN a recent communication! an outline was given 
of investigations of the variable galactic noise re- 
céived from the constellation of Cygnus, first noticed 
by Hey, Parsons and Phillips*. The characteristics 
of.the radiation were described, and evidence was 
given of its origin in a discrete source. A search 
has since been made over about one quarter of the 
celestial sphere for other such sources. The region 
investigated is roughly enclosed by the co-ordinates : 


R.A. 8 hr., Dec. + 40°; R.A. 21 hr., Dec. + 40? ; 
R.A. 4 hr., Dec. — 40°; R.A. 17 hr., Dec.—~ 40°. 


The frequency used was 100 Mo./s., with an overall 
sensitivity of 1073?! watts m.~? (e./[s., and the 
technique and equipment employed. were as pre- 
viously desceribed!^. 

So far, six new sources have been found. They are 
listed in the accompanying table together with the 


SOURCES OF GALACTIO RADIO hase yr tas NOISEJENOWN TO FEBRUARY 1, 
194 
































Intensity 
Tempor- Position at 100 Mc./s.) Angu- 
ary desig- (watts m.?| lar Type 
nation R.A. Dec. (c./8.)?) | width 
Cygnus A | 19h. 50m. | +41° 47 | 6x107? | < 8| Variable 
(1:46) : 
Taurus A | 5h.13m.| 4-28? 10755 « 30? | Probably 
(2:47) long- 
' . period 
^ 2 varlable 
Coma 
Berenices| 
A 12h, 04m. | +20° 30’ | 1:5x1077? | < 15’ | Constant 
(4747) 
Hercules 
A 16h. 21m. +15° 2x10% |< 1? — 
(7-48) 
8:48 — 2x107* — | Constant 
3°47 — 3x107* |< 1°} Constant 
Centaurus | 
A — 107? < 15'| Probably 
(6:47) ygnus- 
. type 
variable | 
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source in Cygnus. The positions of three of the 
sources of northern declination have been computed 
from the experimental time-elevation curves using 
the first 20?.rise above the horizon. There is an 
‘uncertainty of about 1? in the positions given. The 
source 8:48 rises only shortly before Taurus A, and 
the lobe pattern is then obscured by the stronger 
source. Similar overlapping of the Centaurus and 
5-47 sources has so far prevented their accurate 
location. — 

, The majority of these sources appear to be in 
regions of relatively low noise- brightness and star- 
density. It may be, however, that regions of high 
noise-brightness are'regions of high source-density, 
not suited to resolution with the present technique. 
As in the case of Cygnus, the new sources do not 
appear to be ,associated with outstanding stellar 
objects. 

’ The ‘discovery of these discrete sources raises the 
question of the origin of galactic noise. Henyey and 
Keenan‘ proposed a mechanism of free-free electron 
transitions in ionized interstellar matter, with a free 
space electron temperature of 10*? K. 'Townes* has 
pointed out divergences between theoretical calcula- 
tions on this basis and experimental results for the 
maximum apparent temperatures of the Milky Way, 
particularly above wave-lengths of two metres. 
Moxon‘ has shown that the minimum apparent tem- 
perature (that is, at the galactic poles) varies as 2, 
whereas the temperature along the Milky Way, after 
subtraction of the polar residual, depends on 2*— 
suggesting a twofold origin. Recent.research on solar 
radiation at metre wave-lengths indicates that radia- 
tion from the quiet sun corresponds to & temperature 
of 10° ° K. and is presumed due to thermal emission 
from the corona. During times of sunspot activity, 
however, there is evidence that the apparent tem- 
perature may exceed 10*° ° K. for long periods and 
be even higher for periods of about a minute. 

It is therefore not unreasonable to expect a 
measurable aggregate of emissions from individual 
stars in regions of high star-density, despite the large 
dilution factor. Moreover, it is likely that the free- 
space electron temperature is greater than 10* ° K. 
in the neighbourhood of B- and O-class stars. 

On the basis of the present observations, it is 
suggested that the factors contributing to the ob- 
served intensity and distribution of galactic noise are 
threefold. 


(1) A ‘base-level’ due to free-free transitions as 
proposed by Henyey and Keenan. 


(2) An aggregate of emissions from individual 
stars in regions of high star-density. 


(3) A contribution from individual discrete sources, 
which may be distinct ‘radio- -types’ and for which a 
place might have to be found in the sequence of 
stellar evolution. Purely electromagnetic disturb- 
ances as an origin of these have been discussed by 
several writers?,9, and the following additional 
possibilities are envisaged: (a) A. pre-main sequence 
model consisting of a large cool gas sphere, gravita- 
tional energy of contraction being radiated in the 
radio frequency spectrum. (b) A post-main sequence 
model—possibly a development of the planetary 
nebula consisting of an intensely hot central star, 
with its radiation in the far ultra-violet, surrounded 
by a shell of predominantly stripped atoms. 


I wish to acknowledge the assistance of Messrs. 
G. J. Stanley and O. B. Slee in making observations 


NATURE 


July 24, 1948 vol. 162 


involved in this work, which forms part of the research 
programme of' the Division of Radiophy sics, Council 
for Soientific'and Industrial Research, Commonwealth 
of Australia. 


J. G. BOLTON 


Division of Radiophysics, . 
Council for Scientific and Industrial Research, 
Australia. 

April 6. 
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Electric Conductivity of the lonospheric 
D-Region 


RECENTLY, Cowling and Borger! have put forward 
theoretical reasons why the electric conductivity of 
the ionospheric D-region may be considerably less 
than that of the combined Æ-F-regions. On the 
further postulate that tidal motions increase with 
height in the ionosphere, they conclude that a recent 
deduction? concerning the origin of the solar and 
lunar magnetic variations is improbable. 

There are two lines of reasoning, both mainly based 
on experimental evidence, which are difficult to 
reconcile with Cowling and Borger’s conclusion. In 
the first place, it would appear very doubtful that 
tidal motions increase with height in the ionosphere. 
The height gradient of tidal motion depends pro- 
foundly on the temperature gradient in the ionosphere, 
and account must also be taken of the damping due 
to kinematic: viscosity and’ to conductivity (both 
thermometrie and electric). This damping alone 
must eventually. ‘cause a reduction of motion with 

increasing height. These considerations are sup- 
ported by reċent experimental evidence? that. the 
solar tidal air motion is considerably greater in the 
H-region than in the F'region. (The much smaller 
solar tidal influence on E-region ionization is due 
to the much greater rate of ion production and 
recombination there.) 

Again, recent experimental evidence* shows that 
the phase of the lunar tide in the H- and F-regions 
is substantially in opposition to that required to 
produce the lunar magnetic variations. This suggests 
strongly that these are produced mainly below the 
E-P-regions, &nd hence that the conductivity there 
is adequate. 

Another argument against Cowling and Borger’s 
conclusion is McNish’s experimental evidence5 that 
solar flares produce an enhancement, but little 
change in form, in the solar magnetic variations. It 
is known that such flares produce negligible changes» 
in ionization in the E—F'-regions, but notable changes 
in ionization below the H-region. Since it is mosi» 
unlikely that a sporadic disturbance like a solar flare 
would cause an enhanced air motion identical in form 
with the regular solar tide, it seems very probable 
that the main part of the solar magnetic variation: 
is produced below the E-region. 
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Nevertheless, while the weight of experimental 
vidence strongly suggests that the main part of the 
aagnetic variations is produced below the Z-region, 
is important to reconcile this conclusion with 
towling and Borger's valuable discussion of the 
elatively small theoretical conductivity likely to be 
ound there. In this connexion the results of an 
arlier investigation by Cowling’ may be important. 
Le showed that the conductivity of an ionized medium 
an become almost independent of the magnetic 
keld if polarization is set up by the Hall current. 
n the earth’s atmosphere the Hall current is pro- 
Xuced by the differential motion of ions and electrons 
cross the earth's magnetic field under the influence 
„f the atmospheric tide. Calculation shows that if 
volarization adequate to equalize the velocities of 
ons and electrons is set up, then the effective con- 
kuctivity of levels below the H-region will be in- 
reased by factors of the order ,10*-10°. 

This work is published by permission of the Radio 
Research Board of the Council for Scientific and 
ndustrial Research. 

D. F. MARTYN 

Australia House, 

London, W.C.2. 

April 27. 


Cowling and Borger, Nature, 161, 515 (1948). 
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Martyn, Proc. Roy. Soc. (in'the press). 

Martyn, Proc. Roy. Soc. (in the press). 

McNish, Terr. Mag. and Atmos. Elect., 42, 109 (1937). 
Cowling, Mon. Not. Roy. Ast. Soc., 98, 90 (1933). 


WE have recently begun to investigate theoretically 
aow atmospheric tidal motions should vary with 
aeight above the E-layer. The work is still in the 
»xploratory stage, and too great reliance cannot be 
piss on the tentative results which have so far 

een obtained. These results, however, suggest that 
tidal motions should increase with height for some 
zonsiderable way above the E-layer.. Considerable 
whase-changes may also occur above the H-layer. 
Such results are difficult to incorporate into a general 
theory of the magnetic variations, and we do not 
olaim to be able to do so: but Dr, Martyn’s inter- 
pretation of the facts need not be the only possible 
one. 

Dr. Martyn's final suggestion will, unfortunately, 
aot wholly resolve the difficulties to which we directed 
attention. Polarization counters the magnetic re- 
duction in conductivity fully only if the Hall currents 
are completely prevented from flowing, and in this 
‘ease the polarization field must considerably exceed 
Khe original field which makes it arise. If, say, the 
Hall currents in the ionosphere were vertical, the 
polarization produced by accumulations of charge 
«above and below the conducting layer would be only 
slowly dissipated, and would be able to build up 
to a size sufficient to produce the desired effect. But 
normally the polarization electric field has a hori- 
zontal part, which makes the polarization charges 
leak away as fast as they collect. Hence, while 
polarization may partially restore the reduction in 
conductivity due to the magnetic field, it cannot do 
so more than partially. 

$ T. G. COWLING 
R. BORGER 
University College, 

Bangor. 
May 18. 
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Electromagnetic Level-Shift and Effect 
of Radiation Field 


Tux brilliant experiment of Lamb and Retherford! 
has conclusively demonstrated that in the hydrogen 
atom the 2S-level is higher than the 2P,;,-level by 
about 10 megacycles, a result which reveals a break- 
down of the Dirac equation of the electron when 
applied even to the simplest of the atoms. In a 
fundamental paper, Bethe? has given an explanation 
of the observed level-shift on the assumption that 
the transverse self-energy of the electron, in general, 
depends on the state in which the electron is. 

The observed level-shift and Bethe’s theory are 
likely to prove of considerable significance in astro- 
physics. It is to be observed that the shift in the 
Balmer lines arising on the above account is com- 
parable to the Einstein solar red-shift. Again, be- 
cause of the separation between the 2S- and 2P,,- 
levels the possibility, arising on account of the Stark 
perturbation, of the (forbidden) transition 2/8 — 15, is 
severely restricted; that is, the 29-state would behave 
as a metastable state, a behaviour which would not 
have been possible if the levels 2S and 2P,, were 
coincident as demanded by the Dirac equation. The 
metastable 2S-state would obviously have an in- 
fluence on the hydrogen chromosphere. Further, 
in astrophysical applications, in determining level- 
shifts, account must be taken of the radiation field 
surrounding the atom. 

It can readily be shown that the transverse self- 
energy of a free electron is affected by the radiation 
field, and in the case of temperature equilibrium the 
increase in the self-energy of the electron is given by 


1 «x ET . 
137 8 me RP, 
* where m is the electron rest-mass, k the Boltzmann 
constant and T the temperature. In the case of 
atomic levels, the effect of the radiation field becomes 
complicated (because of the infra-red catastrophe). 
The details of this investigation will be published 
elsewhere. 
D. S. KOTHARI 
F. C. AVLUCK 
University of Delhi. 


2? Lamb, W. E., and Retherford, R. L., Phys. Rev., 72, 241 (1947). 
2 Bothe, H. A., Phys. Rev., 72, 339 (1947). 


The Proof of Wien’s Law 


A verrat step in the proof of Wien’s Law, 
E(X,T) = T*$0(4T), for complete radiation, is the 
adiabatic change in volume of a cavity filled with 
radiation. In Wien's first proof (1893)! and in the 
more analytical version of it given by O. W. Richard- 
son’, the cavity is cylindrical in shape and is provided 
with a movable piston. In order that the distribution 
in direction may remain random during the expan- 
sion, Wien stipulated that the cavity walls should 
be “perfectly white” (that is, diffuse rather than 
specular reflectors). i 

Larmor (1900)? pointed out that the proof is sim- 
plified if the shape of the cavity is taken to be 
spherieal; the wave-lengths of all components are 
then altered in the same proportion. It is not, how- 
ever, obvious that the distribution in direction is 
maintaixed during the expansion if the internal 
spherical surface is perfectly reflecting. Westphal 
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(1914)4 makes the walls of his spherical cavity “white”, 
possibly because of Wien’s prescription of white 
walls for the cylindrical cavity. 

Though Larmor’s proof has been given in extended 
form in current texts, it appears not to have been- 
demonstrated that, in the case of a spherical re- 
flecting cavity, the change of angle with the normal 
which ensues on reflexion at the moving surface is 
compensated by the change of radius between 
reflexions. If 7, 6 are angles of incidence and 
reflexion respectively as the surface moves slowly 
outwards with speed dr/dt, 0 — i = (2 sin 0 /c)dr/dt. 
The angle of incidence 2’ at the succeeding reflexion 
satisfies the equation sin 6/sin i’ = 1 + drjr, where 
dr = (2 r cos 0 /c)dr/dt. 

Thus sin 7’ — sin 0 = — (2 sin 0 cos 6 /c)dr[dt, 
and i’ — 8 = — (2 sin 6 /c)dr/dt, giving 4' = i. 

The angle’ of incidence remains the same at 
successive reflexions, and we may consider as & 
distinct group the radiation which is incident 
at angles between, say, 9 and 0 + d8. If, at 
some temperature, wod0 is the energy density ,of 
the group in thé immediate neighbourhood of 
the wall, and wu, represents the total energy 
density, it can be shown that ug = u sin 9, 
while the pressure due to the group on the 
wall is ug cos? 0 dO and the energy of the group 
in the whole sphere is Usd9 = drr? ue cos? 0 dO. 
The energy equation for the group in expansion 
is then : 


à dUg + 4xr? ug cos? 0 . dr 
whence 


0, 


rdug + 4ug dr = 0. 


Comparing this with the equation for the whole 
radiation 


rdu + 4udr = 0, 


it is seen that the energy of-each group is altered in 
the same proportion during the expansion, and the 
distribution in direction is maintained. 

Wien (1894)5 showed that this was true for a group 
at nearly normal incidence (0 — 0); but the general 
case appears not to have been discussed. Larmor 
inserted a material particle in his cavity in order to 
maintain normal distribution in wave-length; but it 
is not clear from his argument, which is couched in 
very general terms, that the calculation of the change 
of wave-length from the"Doppler effect is valid when 
the particle is present. Planck! has shown that for 
& cavity of any shape, the distribution in wave- 
length remains normal whether the small material 
particle is present or not; his demonstration of this, 
like the proof given by Wien for a cylindrical cavity, 
is valid only if random distribution in direction is 
maintained. The spherical reflecting cavity, without 
a material particle, this provides a satisfactory proof 
when supplemented by the demonstration above of 
the maintenance of random direction and by Planck’s 
proof of the maintenance of the distribution in wave- 
length. i 

E. O. HzncUS , 
Department of Physics, 
University of Melbourne. 


1 Sitz. kön. preuss. Akad. Wiss., 55 (1893). 

2 “The Electron Theory of Matter", 339-342 (Camb. Univ. Press, 19f6). 
* B.A. Report, Bradford, 657 (1900); “Collected Papers", 2, 217. 
* Verh. deut. phys. Ges., 16, 93 (1914). 

5 Wied. Ann., 62, 132 (1894). 


*''Würmestrahlung", 68 (1906). The argument of pp. %9-70 fails 
. for a perfectly reflecting cylindrical cavity. 
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Photo-electric Star-following Telescopes 


EXPERIMENTS. have recently been conducted by.thr 
Telecommunications Research Establishment at. the 
Royal Observatory, Greenwich, to investigate th» 
automatic guiding of an astronomical telescope on » 
star. The work was done on the 13-in. astrographi» 
refractor and the degree of success achieved was a: 
follows. 

In June 1947, using a very sluggish servo system. 
that is, one with a natural frequency of the order o 
1/10 cycle per min., the steady state error in follov 
was less than 1” (corresponding to an image move 
ment of 0-001 in.). 

The irregular refraction of the atmosphere cause: 
the apparent direction of a star to vary at frequencies 
up to at least one cycle per second. Accordingly, & 
system with a moré rapid response was built. Db 
January 1948, using & servo system with a natura 
frequency of the order of 1 cycle per sec., there was 8 
random steady state error of some few seconds of 
angle, owing to the larger band-width. 

The servo system derives its ‘knowledge’ of mis. 
alignment from an error detection device comprising 
& graticule in the focal plane of the telescope, and i» 
the form of a disk divided into equal sectors altern 
ately opaque and transparent. The image of the 
star being followed is made to describe a circle over 
the face of the disk. Behind the disk is a photo-cel 
which collects the transmitted light in the form o: 
pulses. When the telescope is aligned on the star, the 
circle of movement of star image is concentric witk 
the disk and the pulses of transmitted light are o» 


' equal duration and separation ; but when the circle 


of image movement is eccentric due to relative move- 
ment between star and telescope, the pulses them 
transmitted are effectively modulated in frequency 
The amplitude and phase of this modulation give & 
linear measure to a first order of the telescope mis. 
alignment in magnitude and direction. The misalign. 
ment signal controls the acceleration of a servo moton 
which drives the teléscope. 
Since the astrographie telescope at Greenwich ha: 
a fixed plate-holder, guiding is possible only in right 
ascension; hence only one rectangular component 
of the misalignment information is required and used 
Consideration is now being given to the use of this 
or a similar system to guide automatically the 100-in. 
Isaac Newton telescope planned for erection at 
Herstmonceux. 
A. UTTLEY 
S. JONES 
L. Manns 


Telecommunications Research Establishment, 
Great Malvern. 
April 8. , 


Presence of Cobalt in the Anti-Pernicious 
Anemia Factor 


INDEPENDENT investigation here and in the United 
States led to the recent isolation of the anti-pernieious 
anemia factor as red needle-shaped crystals’. 
Examination of its ash has now unexpectedly revealed’ 
the presence of cobalt. 

In four separate batches of crystals we have 
detected cobalt by the characteristic cobalt blue 
borax bead and by the specific red colour reaction 
with nitroso RE salt. Colorimetric estimations 
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with «-nitroso- -B-naphthol showed thé presence of 
&-0 per cent of cobalt in erystals. dried in vacuo 
at 56°C. If each: molecule contains one atom of 
sobalt, the molecular weight of the ‘compound is 
"bout 1,500; allowance for 8 per cent loss on drying 
rings the value to 1,600, in excellent agreement with 
hat of 1,550-1,750 for air-dried material which 
2r. Dorothy Crowfoot (private communication) has 
‘ound by X-ray crystallography. (The uncertainty 
s due to the amount of available material having 
een inadequate for accurate determination of 
lensity.) The value does not agree with about 3,000, 
which we found by the diffusion method. The 
Wiserepaney may be due to errors inherent in this 
nethod or to the use of impure material in the earlier 
»xperiments, but it is also possible that association 
xecurs in solution. 

' Bo far as we are aware, the presence of cobalt in 
sn isolated compound of natural origin-has not been 
xeviously reported, although cobalt is recognized 
4s an essential trace element. It has been shown to 
event or cure in ruminants a syndrome involving 
semia and arising from feeding on pastures. de- 
ticient in cobalt‘. > 

In discussion with Dr. Randolph T. Major, of 
wlerck and Co., Inc., we have been informed that the 
Jerek workers have algo discovered the presence of 
cobalt in their vitamin B,» Their publication of this 
inding® refers to the presence of phosphorus. Our 
wn analytical figures have already indicated that the 
molecule contains three atoms of phosphorus. 

E. Lester SMITH 
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‘nterrelations of the Serum Protein in the 
Thymol Turbidity Test 


THE mechanism of the thymol flocculation test 
Heveloped by MacLagan in 19441 has in the past 
our years been the subject of study by several 
mvestigators? 5. In the course of a detailed study 
»f the circulating proteins of & patient suffering from 
»dv&nced liver disease, whose plasma was known to 
ive a strongly positive thymol reaction (18 units), 
"pportunity was taken to examine the observation 
hat normal-human albumin would inhibit the thymol 
‘eaction?. 

The fraction used for the investigation consisted 
wf the slower moving components, separated from 
he descending limb, by the discontinuous electro- 
shoretic technique of Tiselius. Fig. 1 shows the 
Nistribution of the components in this fraction. It 
‘vill be seen that there were two major peaks having 
nobilities compatible with B- and y-globulins re- 
spectively, and one intermediate peak the mobility 
wf which corresponded to fibrinogen. This fraction 
was dialysed against 0-15 molar sodium chloride at 
„H 7-0, and after dialysis gave a well-marked thymol 
eaction using the technique originally laid down by 
wlacLagan!. 

To the material so obtained varying concentrations 
were added of (a) crystalline normal human serum 


a 


NATURE ae 


E 
t P. 


»p-globulin . 





\ md : ; 
Fig.1. PHOSPHATE BUFFER, MOLARITY 0:2; PROTEIN CONCENTRA- 
TION, 112 MGM. NITROGEN/100 ML. 


albumin 
Hou L 





Fig. 2. PHOSPHATE BUFFER, MOLARITY 0:2; PROTEIN CONCENTRA- 
TION, 160 MGM. NITROGEN/100 ML. 


albumin ‘in 0-15 molar sodium chloride, and: (b) 
normal human serum ‘albumin’ obtained by pre- 
cipitation of ‘the globulins of normal serum with 
26 per cent sodium sulphate at 37? C. and subsequent 
dialysis against 0-15 molar sodium chloride. Electro- 
phoretie analysis of (b) showed that the fraction con- 
tained perceptible amounts of «,-globulin (see Fig. 2). 

In every instance the concentration of the globulin 
fraction in the final volume of saline was kept con- 
stant. The results are shown in the accompanying 
table. 


(a) Crystálline human albumin 
Ratio of albumin nitrogen to globulin 
fraction: nitrogen 


Thymol test 


0 tol ++ 
0-81 to 1 ++ 
1:62 to 1 ++ 
3-24 to 1 + 
4:77 to 1 — 


' (b) ‘Albumin’ obtained by precipitation of 
globulins from normal human serum 

with 26 per cent Na4SO, at 37° C. 
Ratio of albumin nitrogen to globulin 
fraction nitrogen 
0 to 1 ++ 
0-28 to 1 - 

to 1 


Thymol test 


The mean ratio of albumin to y-globulin in eleven 
sera examined by electrophoretic analysis, all giving 
a well-marked thymol reaction, was 2-6 to 1 (c = 
0-705). This ratio of concentration is lower than 
that shown in the table as the minimal effective 
concentration to produce inhibition using normal 
albumin. 

The inhibitory action of pure bovine albumin and 
of pure horse albumin was studied against the same . 
globulin fraction, and both were found to be effective 
inhibitors in' concentrations of the same order of 
magnitude as crystalline human albumin. 

. These results seem to suggest that the inhibitory 
effect of albumin as such is a function ofits concentra- 
tion in the system under test ; and further, that the 
interaction is not species specific. 

The ‘albumin’ dbtained by sodium sulphate pre- 
cipitation was inhibitory in much lower concentra- 
tions than the crystalline albumins. This ‘albumin’ 
was demonstrated to be contaminated by «,-globulin. 
This raises the possibility. that inhibition may be 
a function of, «,-globulin closely associated with 
albumin, as well as albumin itself. An alternative 
rationalization of the observation is that in the pro- 
cess of crystallization, the specific reactive groupings 
on the albumin molecule have become modified so 
as ‘to reduce its potential inhibitory effect when 
redissolved in normal saline. 
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I wish especially to express my thanks to Dr. 
Kekwick and to the Lister Institute for the facilities 
they placed at my disposal. 

NicHoras H. Martin 

St. George’s Hospital, 

Hyde Park Corner, 
London, S.W.1. 
April 2. 
1 MacLagan, N. F., Brit. J. Exp. Path., 25, 234 (1944). 
* Hangar, F. M., Conference on Liver Injury, New York (1946). 
.* MacLagan, N. F., and Bunn, D., Biochem. J., 41, 580 (1947). ` 
* Kunkel, H., and Hoagland, C. L., J. Clin. Invest., 26, 1060 (1947). 


t MacLagan, N. F., Proc. Biochem. Soc. (in the press)’ 
* Martin, N. H., Brit, J. Exp. Path., 27, 363 (1940). 


/ . N-Diethylaminoethylphenothiazine : 
a Specific Inhibitor of Pseudocholinesterase 


Mendel and Rudney! demonstrated that mam- 
malian tissues may contain two distinct esterases, 
both capable of hydrolysing acetylcholine im vitro: 
& specific enzyme (‘true’ cholinesterase) and a non- 
specific enzyme (‘pseudo’chdlinesterase). The 
chemically dissimilar natures of the two enzymes 
were indicated by their selective behaviour towards 
particular choline esters? and by the selective toxic 
effects, on the pseudo esterase, of the dimethyl- 
carbamate of (2-hydroxy : 5-phenylbenzyl)-trimethyl- 
ammonium bromide? and of ditsopropylfluorophos- 
phate’. Both these substances exert powerful effects 
on pseudocholinesterase at concentrations which are 
relatively ineffective against true cholinesterase. 

Experiments recently recorded in these laboratories 
indicate another organic compound which exerts a 
similar selective toxic action on pseudocholinesterase. 
The compound  N-diethylaminoethylphenothiazine 
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hydrochloride (also known as 2987 E.P.) of the. 


following constitution : 


OO 
N 
ls, cn, NA . HCl, 

"was originally synthesized by Gilman and Shirley* 
and first examined pharmacologically by Bovet et al.* 
in connexion with its possible use in the symptomatic 
treatment of Parkinson's disease. It was tested for 
anticholinesterase activity, using the technique of 
Ammon’. The source of enzyme was either a rat 
brain extract, which is believed to contain only true 
cholinesterase®, or blood plasma. The brain extract 
was prepared by grinding a whole rat brain with 
sand and normal saline, filtering through muslin, and 
diluting the filtrate with saline to a final volume of 
8 ml. per gm. original tissue. Enzyme activities were 
measured at 37° C., using as substrates acetylcholine, 
acetyl- B-methylcholine (mecholyl) and benzoyl- 
choline, in presence of various concentrations of 
2987 R.P., and measurements of carbon dioxide out- 
put in every case were made for a period of 1 hr. 
after equilibration. Controls without drug and wjth- 
out substrate were also set up. Typical results are 
shown in the table. 

It will be seen that, while the activity of pseudo- 
cholinesterase, indicated by the action of Plasma on 
benzoyleholine, is strongly inhibited by 2987 R.P. at 
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9 
Concentration Inhibition 





Source of enzyme . | " Concentration 
SU * of substrate of 2987 R.P. | of enzyme 
^| 0:5 ml. brain 0-007 M acetyl- |5-1 x 107* M 0 
extract choline ' 

0-5 ml. rat plasma | 0-007 M $-:0x107* M 9:2 
mecholyl 

0-5 ml. rat plasma | 0-006 M LOREORE 0-24x107* M 74:0 
choline 

0-3 ml. guinea pig | 0:006 M benzoyl- | 0-075 x 107* M 87.8 


plasma choline 





concentrations of the order of 0-075 x 107*.M an 
0-24 x 107* M, the activity of the true cholinesterast 
indicated by the action of brain extract on acety^ 
choline and of plasma on mecholyl, is not affecte 
appreciably by the drug even at much greater com 
centrations, of the order of 5-1 x 107* M. 

The results are in harmony with the views ex 
pressed by Mendel ef al.1,2 regarding the chemicall 
distinct natures of the two types of cholinesteras 

J. J. Gonpox* 
Biological Division, 
May and Baker, Ltd., 
Dagenham, Essex. 
, March 19. 


id Present address: Research Department, Bristol Mental Hospit 
Fishponds, Bristol. 


1 Mendel and Rudney, Biochem. J., 87, 59 (1948). 

* Mendel, Mundell and Rudney, Biochem. J., 88, 473 (1944). 
? Hawkins and Gunter, Biochem. J., 40, 192 (1940). 

* Mendel dnd Hawkins, Biochem. J., 41, xxii (1947). 

5 Gilman and Shirley, J. Amer. Chem. Soc., 86, 888 (1944). 
$ Bovet, Fournel and Charpentier, Thérapie, 2, 115 (1947). 
7 Ammon, Arch. ges. Physiol., 288, 486 (1933). 

* Mendel and Rudney, Science, 08, 201 (1943). 
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Metachloridine-substituted Aryl Biguanide 
as Possible Antimalarial Compounds 


METANILAMIDES are reported to have no ant 
bacterial action!, and from the parallel nature of th 
antimalarial and antibacterial properties of sulpm 
anilamides, discouraged research in the field c 
metanilamides as possible antimalarials. Recently 
English e£ aL? discovered enhanced antimalaris 
activity in 2-sulphanilamido-5-chloropyrimidine, an 
their work resulted in the discovery of metachloridine 
(SN 11437) (2-metanilamido-5-chloropyrimidine’ 
which has been found to be effective both in aviar 
and human malarias**.*, Metachloridine is 5-chlorc 
pyrimidine-substituted metanilamide, the action c 
which is not affected by the presence of p-amino 
benzoic acid, and is supposed? to have a doubl 
mode of action due to the presence of 5-chloropyrix 
idine and metanilamide parts in the molecule. 

Previously, sulpha-biguanides of type (4), som» 
of which have shown encouraging antimalarial acu 
ivity against avien malaria (P. gallinaceum), hav 
been reported by us?^?. The following compound 
of type (B) have also been prepared (see table), wher 
metachloridine forms the N 5.substituent of Nt-ary? 
biguanides. 


RC ME dense 
NH NH 


S SONH . R'.HC 
Type (Ai 
R= H, Cl, Br, NO, CH,, ete. 


R’ =H, 2-thiazolyl, 2-pyrimidyl, 4: ô- dimethyl-£ -2 
pyrimidyl, 6-methyl-2-pyrimidyl. 
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." N—O0H 
X.NH—O—NH—0—NH so NEU ba 
tn hn ade 
Type (B) 


X = substituted aryls. 
N'-Aryl-N*-metachloridino-biguanides 





M.p. of the M.p. of the free 
X hydrochloride bas 

( C.) ec. ) 
1. Phenyl 232 234 
2. p-Chlbropheny] 235 239 
8. 2:4-Dichlorophenyl 256 234 
4. p- -Bromophenyl 227 243 
5. p-Iodophenyl 208 (decomp.) 239 
6. p-Methylphenyl 237 288 
7. 8:4-Dimethylphenyl 246 232-234 
' 8. p-Methoxyphenyl 202 236 
9. p-Nitrophenyl 252 237 





The hydrochlorides of these compounds have been 
prepared by the reaction of the appropriate aryl- 
cyanoguanidines with metachloridine hydrochloride 
in solvents like aqueous dioxan or 90 per cent 
ethanol. The free bases and the hydrochlorides are 
white erystalline powders. 

During the preparation of the copper chelates of 
the substituted biguanides of types (A) and (B) by 
Andreasch’s* method, the simple sulphanilamide-sub- 
stituted aryl-biguanides (type 4, R’ = H) yielded the 
chelates readily, while those with heterocyclic sulph- 
anilamides and metachloridine as substituents showed 
very feeble tendency towards chelation, perhaps due 
to the enhanced electro-negative nature of the 
sulphonamido group. 

m-(5-Chloro-2-pyrimidyl)-sulphonamidophenyl-azo- 
eyanoguanidine did not lend itself to denitrogenation 
to give the corresponding cyanoguanidine compound. 
Details will be published elsewhere. 

We thank the Indian Research Fund Association 
for the award of a fellowship to one of us (H.. L. Bami). 


E. L. Bam 
s B. H. Iver 
P. C. GuHa 
Organic Chemistry Laboratories, 
Indian Institute of Science, 
Bangalore. Feb. 27. 


1 Northey, E. H., Chem. Rev., 27, 182 (1940). 
? English, J. P., Clark, J.H., etal., J. Amer. Chem. Soc., 88, 453 (1948), 
"nett Án P, Olark, J. H., et al, J. Amer. Chem. Soc., 68, 1039 


* Huges, Carrie and Brackett, J. Parasitol., 32, 340 (1940). 
5 Brackett, S., and _Walestsky, E., J. Parasitol., 32, 825 (1946). 
* Wiselogle, F. Y., “A Survey of Antimalarial Drugs, 1941-45", 1, 204. 


* Bami, H. L., Iyer, B. H., and Guha, P. C., J. Indian Inst. Sci., 29 A, 
15 (1947). Cf. Curr. Sci., 16, 252 (1947). 


è Bami, H. L., Iyer, B. H., and Guha, P. C., Curr. Sci., 18, 386 (1947), 
* Andreasch, R, Monatsh., 48, 147 (1927). 


Presence of a Parasitic Agent in Various 
Intracranial Tumours of Man 


In a preliminary communication}, one of us (C. J.) 
reported how, by following up indieations that 
gliomas of the domestic fowl arise as foci of chronic 
inflammation and appear to be a response to the 
presence of some irritant influence, he was led to 
the demonstration of a parasitic agent associated 
with the lesions of glioma and encephalitis in this 
species. Bodies (4, B, O and D) were described and 
illustrated which were claimed to be phases of a 
pleomorphic parasite, while others (E) were strongly 
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suspected, and still others considered possibly to 
represent further phases. In glioma and in chronic 
disseminated encephalitis, it was the C and D bodies 
that were especially demonstrated, while the 4 and 
B bodies tended to be more characteristic of purulent 
encephalitis. 

These findings made it imperative to examine 
human gliomas for the possibility of the presence 
of some comparable agent; all tumours, whether 
gliomas or not, recently removed in the Neuro. 
surgical Department of the Johannesburg Hospital 
have therefore been so examined... 

The results are shown in the accompanying table, 


PARASITIO BODIES IN TUMOURS FROM THE NEUROSURGICAI, 
DEPARTMENT, JOHANNESBURG 


























Parasitic Strongly | Possible 
phases : Ky pue A 
Diagnosis g D , Q. H, 
Bodies Bodies È Bodies eto. 
Medulloblastoma T ++* + 
Medulloblastoma + +* + + 
Medulloblastoma + +* + + 
Spongioblastoma 
multiforme +* + + 
Spongioblastoma 
iforme cl ode + + 
Spongioblastoma 
multiforme t* + + + 
Spongioblastoma 
multiforme E a + + 
Meningioma 
Type I-IV +* + 
Meningioma 
Type +* + + + 
Meningioma = 
Type JIL +* + 
Meningioma 
Type +* + + 
Meningioma li 
Type +* ? 
Meningioma, 
Spinal, Mixed +* + ? + 
Meningioma, 
Xanthomatous +* + + + 
Pituitary adeno- 
carcinoma +++" + + + 
Chromophobe 
adenoma +* + + + 
+ Present. +- Fairly frequent. +++ Very frequent. * More 


frequent or prominent than other phases. 
doubt was felt. 


? So rare that some 

In all of sixteen cases of glioma, meningioma or 
pituitary neoplasms, we have been able to demonstrate 
bodies indistinguishable from the C and D phases 
of the fowl parasite, while in most cases the sus. 
pieious Æ bodies and the other possible phases have 
also been seen. 

All the varieties of C bodies (C, oval; C!, double 
oval; 0?, piriform; C%, bipolar; and O*, ring- or 
horseshoe-shaped) encountered in the fowl have been 
identified in man. 

It will appear from the table that D bodies tend 
to be more characteristic of medulloblastoma on ong 
hand, and C bodies of meningiomas and pituitary 
tumours on the other. In the meningiomas no 
correlation could be found between the type of tumour 
and the variety of the C bodies which was predom- 
inant. But in the two pituitary neoplasms (one a 
B-cell adenocarcinoma, the other a chromophobe 
adenoma) the C? variety was predominant, ahd in 
these two cases there was a striking contrast in the 
frequency of the C bodies between the malignant and 
the benign tumour. 

_ Properly differentiated Giemsa-stained paraffin 
sections of formol-fixed material and air-dried Giemsa, 
stained smears are both suitable for the demonstration 
of C bodies; but the D bodies are ‘best demonstrated 
only in smears. 


148 
'Ehe- bodies have been. readily demonstrable only 


‘in, a few cases, in other cases they were found after 4 
‘a short ‘search ; but in the majority of specimens,. 


‘considerable and patient Searching was necessary.. 
^, A full report of these findings will be published 
deter. ^ 
~ We. should point out that. JD bodies, considered 
alone, would probably not impress one as anything 
more definite than ‘inclusion bodies’., On the other 
hand, O bodies might fairly be claimed on their own 
morpbologieal merits as parasites. However, our 
opinion of the parasitic nature of the C and D bodies 
in human tumours is based chiefly on our ability 
. jn avian lesions to relate these bodies as phases of 
a life-cycle which includes the still more impressive 
schizont:like A body.. 
By analogy with avian pathology, we expect that 
2 phase corresponding to the A body will prove to 
be demonstrable in man; but not necessarily in 
tumours, since in the fowl this body is more char- 
acteristic of the non-neoplastic lesions. Pending 
demonstration of the ‘missing’ phases in man, no 
opinion will be expressed regarding the identity of 
the human with the avian parasite. 
. R. A. KayNuAUW 
Department of Neurosurgery, f 
Johannesburg Hospital. 
f CECIL JACKSON 
Onderstepoort Veterinary 
Research Institute, 
South Africa. 
March 16. 


2 Jackson, C., Nature [161, 441 (1948) J. 





The Stock of Whales 


{y an article on the “Effect of Present-day Whaling 
on the Stock of Whales"!, Dr. Hamilton points out 
that in spite of a ‘rest? during the War, the Antarctic 
catch of blue whales in 1945-46 showed a scarcity 
of the largest animals, a reduced proportion of this 
species (30-7 per cent) in the total catch, and a 
reduced percentage of mature females which were 
pregnant; and he infers that the stock of blue 
‘whales is showing clear signs of reduction. Among 
other matters he points out that the limit of 16,000 
‘blue whale units’ allows the killing of many more 
than 16,000 whales. Although in agreement with 
much of what Dr. Hamilton says, I think it should 
be noted that the figures for the subsequent season 
of 1946-47 show that blue whales were taken in 
relatively larger numbers, and formed about 38-5 
per cent of the catch. Although this is still not very 
high, and gives no grounds for complacency, it is a 
distinct improvement on 1945-46. 

It is doubtful whether the results of a single season ! 
are sufficient to indicate the condition of the stock, 
and since the better catches of blue whales in 1946-47 
an scarcely be attributed to a sudden recovery in 
the stock, it is difficult to avoid the conclusion that 
1945-46 was in some way an abnormal season in 
‘which the blue whales in the population were not 
adequately represented in the catch. The explanation 
may be in exceptional oceanographical conditions; 
‘but on this we have no adequate evidence. It appears 
that the weather at least was less favourable m 
1945-46 than in 1946-47. Full details of the catches 
in 1947-48, and of sizes and percentage pregnant 
in 1946-47, have not yet, I believe, been published. 
It is not very clear, however, that the percentage 
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of mature females pregnant is a wholly reliable 
indication of the condition of the stock, 

Before the War, signs of depletion of the blue whale 
Stock, persisted over a succession of whaling seasons. 
If now a comparison-of several seasons indicated that 
this stock is still declining, its position would be 
serious indeed. If, on the other hand, it.is found to 
have recovered to some extent (and there is evidence, 
as yet unpublished, which suggests good recruitment 
of young blue whales), then it is important that it 
should not again be subjected to excessive, and in 
the long run uneconomic, hunting. 

The international regulation of whaling is a com- 
plex subject; but briefly it can be said that the limit 
of 16,000 blue whale units (in preference to a specified 
number of whales) was adopted as the best practicable 
means of putting.a ‘ceiling’ to the total Antarctic 
‘pelagic’ catch. It represents approximately two 


‘thirds of the average annual catch before the War, 


and it can be reconsidered from time to time. Since 
l unit = 1 blue, 2 fin, 24 humpback, or 6 sei whales, 
the larger the number of whales taken, the smaller 
will be the number of blue whales among them. ‘This 
may not be a perfect method of limiting the catch, 
but it is probably the most effective of the inter: 
national regulations. 
1 N. A. MACKINTOSH 
“Discovery” Investigations, ` 
Queen Anne's Chambers, " 
London, S.W.1. : ` a 


1 Nature, 181, 913 (1948). 
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An Aquatic Predaceous Fungus, Acaulopage 
dichotoma, in Britain. 


In the course of à general investigation. into 
aquatic fungi, a predaceous Phycomycete, Acaulopage 
dichotoma Drechsler (1945) !, has been identified for 
the first time in Great Britain. 2 
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The source of material was a small pond at Ken 
Wood, London, containing beech leaf and twig debris. 
u maize meal agar plates, a fungus was observed 
"hieh subsisted on aquatic amcebs. The mycelium 


» extremely delicate and granular, with slight. 


ranching, diameter varying between 1 and 2p 
«cording to age. Amcebe, 30-45 y. in diameter, are 
aptured and a branched haustorium 10-30p in 
mgth is formed which persists until complete 
igestion is effected, when withdrawal of protoplasm 
weurs (Fig. 1). When the mycelium is well 
atablished, conidia formation occurs, and exposure 
> light seems to stimulate their formation. A.short 
«teral enlarges and two distal forks appear, frequently 
ne or both forking again (Fig. 2) ; less regular forking 
« of frequent occurrence (Fig. 8). At maturity, the 
istal portion of each fork appears devoid of proto- 
lasm and is termed the appendage. The conidia 
ave forks ranging from 15 to 40 y in length. 

This fungus agrees with the general description of 
(caulopage dichotoma Drechsler, 1945, found in water- 
ly leaf inoculum, and is named accordingly. 

I found a greater variation in the degree of forking 
conidia than is reported by Drechsler, and no 
«ace of the clear secretion which formed yellow 
voposits apparently produced by the fungus as an 
lhesive trap for amoeba. 

M. PEAOR 
Jepartment of Chemistry and Biology, 
The Polytechnic, 
309 Regent Street, 
London, W.1. 
April 8. 
Wrechsler, Mycologia, 37, 1 (1945). 


Osmoregulatory Capacity of Contractile 
' Vacuoles 


Tax view that the contractile vacuoles of Protozoa 
2 many cases perform an osmoregulatory function 
.ag been supported by much evidence! which need not 
© repeated here. Recent observations carried out 
n the freshwater peritrich ciliate Carchesiwm. aselli 
ave demonstrated the remarkably close regulation 
f body volume which is achieved in spite of wide 
‘ariation in the osmotic stress imposed by the 
nvironment. i 

In some experiments, in order that the internal 
smotic pressure might be raised, the organisms were 
quilibrated with 0-05-0-5 molar solutions of ethylene 
nycol, which is known? to penetrate various cell 
aembranes at a significant but not too rapid rate. 
Jn return of the organisms to water free from 
thylene glycol, the contractile vacuole increased its 
ate of output immediately to from two to nine 
imes the rate before treatment; but it subsided in 
he course of ten to twenty minutes to its normal level 
wf activity, no doubt owing to the escape of the 
:thylene glycol from the organism. Greatly increased 
wsmotic stress was thus met by increased vacuolar 
mtput, and the swelling which would be expected in 
he absence of osmoregulation was prevented or 
after the higher concentrations of ethylene glycol) 
onsiderably restricted. Similarly, in experiments in 
which the organisms were immersed in solutions of 
«p to 0-03 molar sucrose, which for short periods 
aay be regarded as not penetrating in significant 
mount, the body volume remained unchanged 
within the limits of observation) while the rate of 
racuolar output was appropriately reduced. 
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The highly developed power of accurate osmoregu- 
lation which is therefore found in these ciliates may 
well be useful where the osmotie pressure of the 
medium is liable to fluctuate, as, for example, in 
estuaries. Apart from this, another important ecologi- 
cal aspect of this question may be suggested. It has 
been shown? for the egg of the sea urchin Arbacia 
that the rate of swelling on transfer to dilute sea 
water is considerably faster at higher temperatures, 
presumably because of increased permeability to 
water; and I have found this to be true also for the 
marine peritrich ciliate Vorticella marina. The Qi, 
for the permeability to water of the Arbacia egg has 
been estimated as ranging from 2-1 to 3-1 (‘perm- 
eability’ here including any changes which may occur 
either in the diffusibility of water or in the proper- 
ties of the membrane); and that for Vorticella 
marina appears to be of the same order, although 
the precision of the results does not warrant a closer 
statement. But I have also found that the rate of 
vacuolar output of a freshwater peritrich increases 
with rise of temperature with a Qio of 24 to 3. 

It seems reasonable to postulate that the contractile 
vacuole responds to small changes in the hydration 
of the protoplasm, whether these arise from a change 
in magnitude of the osmotic, difference across the 
body surface or from a change in ‘permeability’ of 
that surface to water, so that the rate of vacuolar 
output is adjusted to maintain a practically con- 
stant body volume. In its natural habitat a fresh- 
water peritrich might be exposed to seasonal extremes 
of 0-20? ©., and in some circumstances the diurnal 
fluctuations might amount to several degrees. It 
seems that the organism would have to grade its 
osmoregulation to meet these changes. This may 
apply also to other freshwater animals, and so prove 
to have a general ecological importance. 

J. A. Krroume 

Department of Zoology, 

University of Bristol. 

April 9. 
1 Kitching, Biol. Rev., 18, 409 (1938). 


2 Stewart, Biol. Bull. Woods Hole, 60, 152 (1981). 
3 Lueké and McCutcheon, Physiol. Rev., 12, 68 (1932). 


Course of Untreated Infections of Litomo- 
soides carinii in the Cotton Rat 


Tue efficacy of drugs in the treatment of human 
filariasis can be assessed by their effect on the micro- 
filarie in the peripheral circulation, and the effect 
on the adults merely inferred therefrom: in animals, 
however, the change induced in the adults can be 
assessed directly. 

In recent years, Litomosoides carinii, the natural 
filarial parasite of the cotton rat, transmissible from 
rat, to rat by the mite Liponyssus bacoti, has been 
studied in this laboratory and in others in Britain 
and America, with a view: to its use for chemo- 
therapeutic researches in filariasis. Much of the 
published work on the preliminary screening of drugs 
has been done with rats showing infections of un- 
known duration, naturally acquired in the field, and, 
the. results are interpreted as indicating that, while 
certain drugs kill the adult worms in the pleural 
eavity but do not affect the microfilarie in the 
peripheral blood stream, the converse is true of 
other drugs, although, in some cases, only a transient. 
reduction in the number of microfilarie has been 
observed? Our observations on untreated laboratory- 
infected cotton rats over the past two years lead us 
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to conclude that there is need for considerable 
caution in the interpretation of such, observations. 

In a previous communication!, the unsuitability 
of the white rat as a host for this purpose was 
suggested, for though the course of an infection in 
cotton rats and -white rats follows the same pattern, 
in the white rat the microfilarie do not persist in 
the circulation for the same length of time as in the 
cotton rat, and the death of the parent worms and 
their encapsulation occurs much earlier. Though the 

. infection in the cotton rat has the same evolution, 
there is less disparity between its duration'and the 
life span of the host. Nevertheless a cotton rat 
infected in its youth may outlive an infection which 
has undergone spontaneous cure. We have been able 
to follow, for.à year or more, the general course of 
the blood infection in cotton rats exposed to infection 
once—usually for 24 hours—by small numbers of 
infective mites. Microfilarize appear in the peripheral 
blood on the fifty-first day after exposure, and 
increase during the next month or more, after 
which the count tends to remain more or less con- 
stant, with wide variations about the mean. In one 
rat, still surviving, an infection intensity, varying 
between 140 and 240 microfilaria/c.mm., has been 
maintained for the past twelve months. On the other 
hand, in another rat, the general level, varying be- 
tween 80 and 190 microfilarie/c.mm., persisted for 
some six months; but, during the following three or 
four months, the count dropped progressively until 
the microfilaric finally disappeared three weeks before 
the animal’s death, when only dead encapsulated 
worms were found. 

In other cotton rats, infected on several occasions 
by mass exposure to mites, the infection has followed 
a similar course. Some, which showed counts of 1,500, 
840, 675, 450 and 150 microfilarie/emm. in the 
peripheral blood about the third or fourth month 
after infection, dropped after the seventh or eighth 
months to 530, 45, 30, 10 and 20 microfilariz/c.mm. 
respectively, while in others, which died seven to 
twelve months after their last exposure, many of 
the adult worms were found to be dead and encap- 
gulated. 

The relationship between the death of the adult 
worms and the disappearance of the microfilarie from 
-the peripheral circulation cannot be defined in the 
absence of more precise knowledge of the migration- 

.rate and the longevity of the microfilarie. Though 
they are found most commonly in the peripheral 
circulation within one day of injection into the pleural 
or peritoneal cavities and the subcutaneous tissue, 
their persistence in the circulation in the absence of 
, the adult varies from days to weeks and even months. 
Furthermore, in one such animal, a concomitant 
septic infection has been accompanied by a transient 
reappearance of the circulating microfilarie after 
they had previously disappeared for a time, suggest- 
ing that redistribution may be an additional factor 
.in their decline. 

Our results cannot be taken to indicate the mini- 
mum time required before gross pathological changes 
are induced in the pleural sac by the adult worms, 

` nor do they enable the duration of a particular blood 
infection to be estimated before the progressive and 
terminal fall occurs in the microfilarial count, nor 
can the disappearance of the microfilaria and*the 
death of the adult worm be correlated accurately at 
the moment. Nevertheless, they suggest that con- 
clusions from treated infections should be made with 
due regard to the findings in untreated controls, and 
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that results derived from wild, naturally infecter» 
cotton rats should be interpretéd with caution. 
W. E. Kznsgaw 
D. S. BERTRAM 
Department of Entomology and Parasitology, 
Behool of Tropical Medicine, Pembroke Place, 
Liverpool 3. April 12. 
YNature, 188, 418 (1946). 


Density of the Blackfish Petrosal 


THE mammalian petrosal is generally recognizer 
by anatomists as the most compact of bones. Th 
physieal density of the various bones does not seer 
to have attracted much attention. The only data i 
the literature available to me are those of th» 
“Smithsonian Physical Tables”, where the densit 
of bone is given as varying from 1-2 to 2-0 gm. pe 
cubic centimetre. 

Mr. J. T. Sorenson included a petrosal from 
blackfish (Globicephala melena) in the collectio 
which he made in his second stay at Campbell Islan 
in the New Zealand subantarctic group. The extre 
ordinary density of this specimen is striking an 
immediately apparent when the bone is handle 
Although the specimen measures only 40 mm. ; 
28 mm. x 18 mm. in its- major dimensions, the dr 
weight is 17:5 gm. After boiling i in water to expel an 
the volume measured by immersion is 5:0 c.c 
accordingly, the physical density is 3-6, considerabl 
exceeding the range given in the Smithsonia 
“Physical Tables". 

In comparison, the petrosal of a dog weighe 
1:34 gm. and had a volume, measured as before, ¢ 
1-0.c.c. The density of this specimen, 1:34, falls we 
within the limits given in the tables, and confirm 
the initial impression of the remarkable density e 
the blackfish petrosal. 

L. R. RICHARDSON 
Department of Zoology, 
Victoria University College, 
Wellington, New Zealand. 


A Method for Studying the Carbohydrate 
Metabolism of Micro-organisms 


WE wish to emphasize the usefulness of the metho. 
of paper chromatography of sugar';?, especially whe 
applied on a quantitative basis’, in the study : 
bacterial metabolism. As an example we quote th 
following experiment on the utilization of sucrose b» 
Leuconostoc mesenteroides (Lister Institute strain Ni 
3351). 

Most strains of this bacterium are found to produc 
copious yields of a dextran from this sugar and n» 
othert, The strain used had those properties. 

During the production of the gum, large quantitie 


^. of reducing sugars are formed, and it has been gener 


ally assumed that the glucose part of the sucrose j= 
polymerized to dextran with simultaneous liberatio» 

of the fructose moiety’. Considerable interest » 
centred ‘on the bacterium due to Hehre and Sugg' 

enzymatic synthesis of the dextran. 

A loopful of a 48-hr. culture of the organis: 
(growing in Tarr and Hibbert’s liquid medium‘ wit 
the addition of 2 per cent yeast extract) was inocv» 
lated into 10 ml. of this medium, and the cultume 
flask incubated at 28? C. 

, ltis possible by the paper chromatography metho 
to estimate at any desired interval during growth th 
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glucose, fructose and sucrose present in the culture. 
Instead of using an internal standard? which might 
interfere with bacterial growth, an equal volume 
(15 ul.) measured by weighing was spotted from the 
eulture on to a paper strip, using & flame-sterilized 
platinum loop for each spot. Sucrose can be detected 
on tlie aper with resorcinol? and estimated in the 
usual manner? after a pre- 
liminary hydrolysis with 
dilute oxalic acid. A 
check was made with 
known mixtures of the 
three sugars and nearly 


T, e alco- 
* hol-water: 
48 hr. 


quantitative _ recovery 
was obtained. The re- 
sults are plotted on 


the accompanying graph 
(Fig. 1) and a photo- 
graph is shown (Fig. 
2) of a chromatogram 
obtained after two days 
growth. It is apparent 
that glucose as well as 
fructose is produced, al- 
‘though to a lesser de- 
gree. This experiment 
has been repeated several 
times with the same 
general result. 

We shall shortly be preparing a report of the 
method and further applications for publication in 
greater detail elsewhere. 
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Fig. 2 


W. G. C. Forsyte 


D.M. WEBLEY ` 


Macaulay Institute for Soil Research, 
Craigiebuckler, Aberdeen. April 12. 


1 Partridge, S. M., Nature, 158, 270 (1946). 

? Forsyth, W. G. C., Nature, 181, 239 (1948). 

3 Flood, A. E., Hirst, E. L., and Jones, J. K. N., Nature, 160, 86 (1947). 
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^ Cooper, E., and Preston, J., Biochem. J., 80, 1001 (1936). 
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! Voltage Effects in Titanate Polycrystals 
! 

'TrrawATES of the perovskite type, such as the 
barium compound, possess ferro-electric properties 
at temperatures up to the Curie point, at which a 
A-transition from a distorted to a cubic crystal 
structure takes place. Materials of this type possess 
high permittivities rising to a maximum in the 
temperature region of the transition. Beyond the Curie 
point, the relation between polarization and the 
applied field becomes linear; the ferro-electric in- 
fluence, however, continues to make itself felt within 
a temperature region extending well above the Curie 
point. 
jIn a previous communieation!, we described the 
variations in permittivity with time observed after 
the application of a unidirectional electric field. to 
materials of this type. At temperatures below the 
Curie point, the permittivity was larger shortly after 
applying & strong D.C. field, and reverted at a de- 
creasing rate to its initial value, within periods ex- 
ceeding in some cases 30 min. Beyond the Curie 
point the permittivity had at first a reduced value 
and again reverted slowly to its original magnitude. 

! The permittivity of compounds of this type, 

measured with a small alternating field, is known 
to be decreased while a strong unidirectional tension 
is superimposed, at temperatures below as well as 
abdve the Curie point?-*. As no information appeared 
to be available on the variations of the permittivity 
during the application of a polarizing field, it was 
considered of interest to determine the curves re- 
lating the permittivity measured while a D.O. field 
(3,300 V./em.) was superimposed to the time of 
applieation. At temperatures below the Curie point 
the permittivity was found to have an increased 
value on applying the field, and to fall at a decreasing 
rate to a steady value below that of the initial 
permittivity. Beyond the Curie point the permittivity 
decreased immediately and approached again slowly 
a: final lower value. 


' {It appears that the following mechanism may be 


résponsible for the various ‘effects observed. On the 
application of the field, oriented regions in the 
material grow at the expense of others, and owing 
to these changes anisotropic stresses* are produced 
on the erystallites, resulting in the displacement of 
the Curie point to a lower temperature. In the case 
of the tetragonal structure, for example, compressive 
forces in a direction parallel to the c-axis may pre- 
dominate over those along the a-axis. At the same 
time, the maximum in the permittivity —temperature 
curve will be depressed progressively to lower values 
of the permittivity, owing to the increasing polariza- 
tion in the material. On removal of the field, mole- 
cules added to the oriented regions revert again to 
their initial state, and the permittivity — temperature 
curve assumes its original position. Changes in the 
volume of the oriented regions, while rapid imme- 
diately on applying or removing the field, may con- 
tinue to take place for comparatively long periods 
of time. The various effects observed can hence be 
explained by the depression of the permittivity — 
temperature curve, accompanied by the slight lower- 
ing of the Curie point, on the application of the field. 
‘eA. similar explanation for the effects observed by 
us has been suggested by Szigeti*. According to this, 
the changes in the permittivity are due to a dis-, 
placement of the permittivity — temperature curve 
by the ‘external field, in a direction parallel to the 
temperature axis. It is suggested that the permit- 
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tivity maximum is-shifted to a lower temperature, 
retaining its original magnitude. This explanation, 
however, would be insufficient to account for the 
prolonged residual effects observed, if the depression 
in the permittivity — temperature curve is not taken 
into account, and without the assumption of a mech- 
anism for the displacement of the Curie point, such 
as that suggested above. 

It is interesting to note in this connexion that the 
permittivity maximum in this type of material has 
been reported to occur at lower temperatures in the 
case of strong A.O. measuring fields than at lower 
field strengths’, and the explanation suggested for 
the residual effects is consistent also with this result. 

We wish to thank the United Insulator Co., Ltd., 
Surbiton, for generously giving us facilities in its 
research laboratory during part of this investigation. 
We are greatly indebted also to Dr. B. Szigeti for 
helpful suggestions. 

J. R. PARTINGTON 
, G. V. PLANER 

; I. I. BOSWELL 

Chemistry Department, Queen Mary College, 
University of London. April 6. , 

' Partington, Planer and Boswell, Ni ature, 180, 877 (1947). 
2 Roberts, Phys. Rev., 71, 890 (1947). 
3 Wul, J. Phys., U.S.S.R., 10, 95 (1946). 
* Hd c dung and Willis Jackson, 7'rans. Farad. Soc., 42, 244 
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* Megaw, Proc. Roy. Soc., A, 189, 261 (1947). 
* Szigeti, B., private communication. 
7 De Bretteville, J, Amer. Cer. Soc., 29, 303 (1946). 


Chromatography of Dinitrophenyl Amino- 
acids and Peptides 


SANGER? has described the use of 1: 2: 4-fluoro- 
dinitrobenzene to identify the free amino-groups of 
several proteins, employing the separation of the 
N-dinitrophenyl amino-acids on columns of silica gel. 
We have had only limited success applying this 
method, owing to variations in different batches of 
the silica gel, and the difficulty of preparing evenly 
packed columns, which led to diffuse bands, difficult 
to separate. Sanger stated that with these derivatives 
on paper chromatograms? long diffuse ‘tails’ formed, 
making the method quite inferior to the silica method. 
We are able to report some success with the two- 
dimensional method, however, without apparently 
using any special technique which might account 
for the improvement. Consden et ai have also 
recently described the identification of «-8-di-'dinitro- 
phenyl -ornithine running alone on a paper chromato- 
gram, and Keston e£ al.‘ using the p-I?!-benzene- 
sulphonyl derivatives of amino-acids have been able 
to estimate them after their partial separation on a 
one-dimensional paper stfip.,, 

We have tried a wide range of alcohols, phenols, 
amines, esters, ketones: ånd ‘hydrocarbons, all’ 
saturated with water, but with most of these ‘tailing’ 
was marked. Best results were: obtained with n- 
butanol, phenol, collidine and n-butanol-acetic acid 
mixture, each saturated with water. The solution 
is applied in the usual manner to No. 1 or No. 4 
Whatman paper and neutralized with ammonia 
vapour before the run. No solvent has so, far 
been found which will satisfactorily resolve the group 
of dinitrophenyl amino-acids, containing large non- 
polar side-chains; for example, N-dinitrophenyl- 
leucine, N-dinitrophenyl-phenylalanine, «<-di-fdinitro- 
phenyl)-lysine, etc., -as the addition of the large 
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dinitrophenyl-group still further diminishes the 
differences between these amino-acids.. However, 
provided that only a few of this group are present, 
identification by running with the added authentic 
derivative is possible. 5 ugm. of a dinitrophenyl acid 
will give a good spot on a one-dimensional strip, 
but 20 ugm. may be required on a two-dimensional 
sheet, as the yellow colour becomes difficult to see 
after two traverses. Ultra-violet examination? shows 
the spots as pale yellow when weak, and as obscuring 
dark patches in larger quantities. There is no actual 
fluorescence. 

Some months ago, Sanger (private communication) 
reported that he had separated some dinitrophenyl 
peptides on silica columns in a similar manner to his 
dinitrophenyl amino-acid separations. We find that 
if the hydrolysis of the dinitrophenyl peptide or pro- 
tein is incomplete, extra yellow spots appear, which 
do not correspond. to the position of the dinitrophenyl 
amino-acids. Further hydrolysis of such materials 
after elution has shown them to have been dinitro- 
phenyl peptides, of size up to heptapeptides. This 
good spot formation with heavy materials extends to 
those of very large molecular weight. For example, 
the dinitrophenyl derivative of the ‘protein’ part of 
insulin of molecular weight 5,000 left after chymo- 
tryptic digestion? (before addition of dinitrophenyl 
groups) runs in phenol-water as a good spot with 
Rp 0-56. This material and also the mixture of 
relatively small peptides (average, pentapeptide) from 
the insulin digest, before treatment with fluorodinitro- 
benzene, either gave no bands on paper chromato- 
grams in the case of the heavy insulin ‘core’, or a 
diffuse overlapping mixture of bands in the case of 
the peptide mixture. 

D. M. P. PHILLIPS 
J. M. L. SrEPHEN 
Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, 
London, W.1. 
March 22. 
‘Sanger, F., Biochem. J., 39, 507 (1945). 
? Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 
224 (1944). ` 
? Consden, R., Gordon,- A., H., Martin, A. J. P., and Synge, 
R. L. M., Biochem. J., 41, 596 (1947). 
t Keston, A. S., Udenfriend, $., and Levy, M., J. Amer. Chem. Soc., 
89, 3151 (1947). 
* Phillips, D. M. P., Nature, 181, 53 (1948). 


* Butler, J. A. V., Dodds, E. O., Phillips, D. M. P., and Stephen, 
J. M. L., Biochem. J., 42, 116 (1948). 


Influence of Hydrogen lons and Neutral Salts 
upon the Hydration of Interstitial 
Connective Tissue 


WmuzwN a piece of interstitial connective tissue 
covering the thigh muscles of a rat was placed in 
water adjusted to pH 4:5, within a few hours it 
became opaque, white and shrunken. On the other 
hand, a piece treated at pH 11-0 became translucent, 
grey and Swollen. These changes were mutually 
reversible and could be repeated several times. 
Observations with the dark-ground microscope 
showed that this swelling was not due to any 
change in the collagen fibrils but to a widening of the 
spaces between them; shrinkage was accompanied 
by an obliteration of such spaces and by a condensa- 
tion and crimping of the collagen bundles. 

Clearly, an explanation of these changes must 
involve a consideration of the nature of the substance 
which lies between the collagen fibrils. Flemming? 
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leseribed a substance in this situation which, on 
account of its property of contraction in weak acids, 
he referred to, as the cementing substance. He con- 
sidered the substance to be a mucin. Recently, I 
aave shown that its chief characteristics are those of 
à protein. Following what has been said above, it 
should be added that this protein reacts strongly 
with water. 

According to modern theory?/4, the degree of 
1ydration of a protein at different concentrations of 
aydrogen ions will depend upon the ionization of the 
NH,* and COO- radicals of the side-chains. Near 
;he iso-electrie point, & maximal number of the side- 
shains will be oppositely charged. The attraction of 
ypposite charges will bring the side-chains together 
and result in a more compact structure with exclusion 
of water. On the alkaline side of the iso-electrie point 
shere will be suppression of charge on the cationic 
:entres of the protein. A large proportion of side- 
:hains will therefore come to possess the same nega- 
tive charge and their mutual repulsion will open up 
the structure and lead to swelling. Theoretically, 
therefore, the properties of connective tissue described 
above are those of a protein having an iso-electric 
point in the region of pH 4-5. 

Schade and Menschel’ have shown that neutral 
salts may cause swelling of connective tissue. I have 
found that this effect is morphologically identical 
with that which occurs in conditions of reduced 
thydrogen ion concentration, and also that the re- 
action involved has the following features: (1) At 
meutrality the smallest concentrations of various salts 
necessary to cause swelling lie between M/5 and M/20. 
(2) While swelling, the tissue withdraws salt ions 
from the surrounding solution. (3) The capacity of 
2 salt to cause swelling is greater with reduction of 
hydrogen ion concentration from the iso-electric 
point. (4) Although, in general, the actions of salts 
«and hydrogen ions on the hydration of connective tissue 
‘are opposite and reversible, salts have no capacity 
sto ‘unlock’ tissue which has become shrunken by 
prolonged treatment at a pH value near the iso- 
electric point. 

It is clear that the hydration of connective tissue 
‘by the action of neutral salts is accompanied by some 
sort of union of salt with the protein. Probably the 
salt ions combine in some manner with protein side- 
chains. To do so, such side-chains must be available 
and not involved in electrovalent links with oppositely 
charged side-chains. Perhaps this is why salt has 
only a feeble ‘unlocking’ effect on tissue constricted 
by treatment near the iso-electric point of the inter- 
Kbrilary protein, and also why, with decrease in 
hydrogen ion concentration away from this iso- 
electric point, the hydrating effect of the salt is so 
much greater. 

It is apparent that salts exert a hydrating influence 
‘on connective tissue in physiological concentrations. 
This fact alone must be a matter of considerable 
importance not only to biological ‘science but also 
to clinical medicine. 

T. D. Day 
Department of Pathology, 
iSt. Thomas’s Hospital Medical School, 
London, S.E.1. 
March 21. 
! Day, T. D., Nature, 159, 100 (1947). 
* Flemming, W., Arch. mier. Anat., 12, 391 (1876). 
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5 Schade, H., and Menschel, H., Kolloid-Zeitschr., 81, 171 (1922). 
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Tetrahydrofuran Hydroperoxide 


_A STUDY has recently been made in these labora- 
tories of the liquid-phase oxidation of ethers. 'The 
produets of oxidation may be satisfactorily accounted 
for by the formation of an intermediate hydroperoxide 
and its subsequent decomposition. As with the hydro- 
peroxides of hydrocarbons, those of ethers are appar- 
ently often too unstable for isolation; but in the 
case of tetrahydrofuran the hydroperoxide has been 
isolated in the pure state. 

The hydroperoxide obtained by the removal of 
unchanged tetrahydrofuran at low pressure from a 
sample which had undergone oxidation by prolonged 
exposure to air during storage was a liquid 
(np 1-6933) at room terhperature. The product 
gave on analysis C 46-0, H 7:9 per cent (required, 
C 46-1, H 7-7 per cent) and liberated the theoretical 
quantity of iodine from acidified potassium iodide. 
The hydroperoxide was completely miscible with 
water and soluble in the common organic solvents 
(acetone, methanol, acetic acid), and strongly 
catalysed the polymerization of styrene and methyl 
methacrylate. The onset of thermal decomposition 
occurred in the range 70—80? C., and rapid heating 
to 100°C. did not cause detonation, though the 
decomposition became more violent at still higher 
temperatures. The normal reagents for the de- 
struction of peroxides (ferrous sulphate, sodium 
hydroxide, etc.) were equally efficacious in the case 
of tetrahydrofuran hydroperoxide, the chief product 
of both the thermal and catalysed decompositions 
being y-butyrolactone. The formation of y-butyro- 
lactone may be accounted for by loss of water : 


H 
E T =O + H,0; 
(0) 00H (0) 


though the fact that tetrahydrofuran hydroperoxide 
is a polymerization catalyst indicates that some homo- 
lytic decomposition also occurs, probably by fission 
of the O—O bond. 

A complete account of this work will be published 
elsewhere. 





A. ROBERTSON 
Imperial Chemical Industries, Ltd., 
Billingham Division, 
Billingham, Co. Durham. 
March 17. 


Benziminazole Analogues of Pteroic 
and Pteroylglutamic Acids 


In the course of expérinients on the relationship 
of structure to biological activity in the folic acid 
series of growth factors," we have examined the 
benziminazole analogues ‘of pteroic acid and of 
pteroylglutamic acid’. . 

The compound (I), m.p. 281° (decomp.), in which 
the 2-amino-4-hydroxypteridyl residue (numbering 
according to the “Ring Index”, Reinhold, New 
York, 1940) of pteroic acid is replaced by a benz- 
iminazole ring, was prepared from 2-chloromethyl- 
benziminazole? and p-aminobenzoie acid in boiling 
alcohol, or via its ethyl ester, from ethyl p-amino- 
benzoate (found: ©, 66.8; H, 47; C,;H,,0.N, 
requires*C, 67:4 ; H, 4-7 per cent). The benziminazole 
analogue of pteroylglutamie acid was obtained as a 
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diethyl ester (m.p. 125°) by the condensation under 
similar conditions of 2-chloromethylbenziminazole 
and ethyl p-aminobenzoyl-L-glutamate (III). Hydro- 
lysis with cold aqueous alcoholic sodium hydroxide 
gave the required acid (II), isolated as a hydro- 
chloride, m.p. 201° (found after drying at 100° in a 
vacuum: ©, 55.6; H, 4:7; N, 126; Cl, 8-1; 
C, 4H4,0,N,,HOCl requires C, 55:5; H, 4:9; N, 12:0; 
Cl, 8-2 per cent). 

The p-aminobenzoylglutamie ester (III) is con- 
veniently prepared by refluxing a solution of p-nitro- 
benzoyl chloride in benzene with ethyl glutamate 
hydrochloride, followed by catalytic reduction of the 

` product. The p-aminobenzoylglutamic acid obtained 
by hydrolysis of (III) has m.p. 167° and in N sodium 
hydroxide solution, [a], = + 29-2°, comparable 
with the recorded value for the D-isomer of [e] = 
— 27-4°4%, Published accounts‘ of the preparation of 


p-nitrobenzoylglutamie acid from glutamic acid ' 


recommend the use of excess p-nitrobenzoyl chloride. 
` We have found that by the simultaneous addition 
of the acid chloride (1 mol.) dissolved in dioxane 
and of an equivalent of 2N sodium hydroxide to a 
solution of glutamic acid (1 mol) in its equivalent 
of N alkali, p-nitrobenzoylglutamie acid of m.p. 
114-116? and [x]j = + 16.9? can be obtained in 
70-80 per cent yield*. A full description of these 
experiments will be published in due course. 

It has recently been found by Edwards, Starling, 
Mattocks and Skipper? that the benziminazole (II) 
replaces ‘folic acid’ as a growth factor for Strep. 
fecals. R. (though at much higher concentrations), 
and also stimulates growth in presence of sub-optimal 
concentrations of folic acid. Similar experiments by 
us have, however, given different results. For Strep. 
fecalis R., grown in the improved medium of Rabino- 
wiez and Snell’, modified by the omission of glycine 
&nd asparagine and by the inclusion of pyridoxin 
(100 ugm./1.), adenine and guanine-(each 5 mgm./l.), 
the benziminazole (II) (107? to 1075 M) did not replace 
pteroylglutamie acid. Growth was measured turbid- 
imetrically after 20 hr. incubation at 37°. Nor was 
the organism stimulated; in the presence of sub- 
optimal amounts of pteroylglutamic acid, but, on the 
contrary, under the latter ‘conditions, growth was 
inhibited, although this inhibition was not observed 
when pteroylglutamic acid was added in amounts 


INHIBITION OF GROWTH OF Strep. fecalis R. BY THE BENZIMINAZOLE 
(II) IN PRESENCE OF PTEROYLGLUTAMIO ACID 


Pteroylglutamic acid Benziminazole (II) Absorptiometer 
(molar conc.) (molar conc.) reading* 

0 1073 to 107* 0-00 
107? 0 0-44 
» 107 0:43 

s 1075 0-37 e 
^» 107? 0-28 
2 x 107 0 1:05 
» 107* 0:82 
» 107? 0:52 
1:6 x 107% 0 @ 1-57 
" 5 x 107* 1:50 


* Averages of quadruplicate tubes after incubation for 20 hr. 
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which afforded optimal growth in the absence of (II). 
Tests made with Lactobacillus casei, using the medium 
of Roberts and Snell? and estimating growth turbidi- 
metrically after incubation for 22 hr. at 37? in an 
atmosphere of 95 per cent hydrogen, 5 per cent carbon 
dioxide, gave essentialy the same results. 

It is possible that the discrepancy between our 
results and those of Edwards e£ al. may be due to 
variations in the respective media. It is noteworthy 
that the medium used by the American experimenters 
gave measurable growth for Strep. faecalis R. in the 
absence of added folic acid. Unlike that described 
by Edwards e£ al., which was acetate buffered and 
contained adenine, guanine, xanthine and uracil, the 
medium we have employed was buffered with 
citrate and contained neither xanthine nor uracil. 
In the light of recent work in this field’, differences 
in the pyrimidine-purine content of the two media 
may well be significant. 

The simple benziminazole (I) also, when tested with 
Strep. fecalis R., was found to be inhibitory, though 
less so than compound (II) and was inactive as a 
substitute for pteroylglutamic acid. 

F. E. Kine 
P. C. SPENSLEY 
* Dyson Perrins Laboratory, 
l R. H. Nmmo-SMITH 
Department of Biochemistry, i 
University of Oxford. 
April 3. 
Ante) al., Science, 108, 667 (1946); J. Amer. Chem. Soc., 70, 14 
? Bloom and Day, J. Org. Chem., 4, 14 (1939). 
? Winter, J. Amer. Chem. Soc., 62, 3266 (1940). 


* Auhagen, Z. physiol. Chem., 277, 197 (1943). Van der Scheer and 
Landsteiner, J. Immunol., 29, 371 (1935). 


2 Of. Steiger, J. Org. Chem., 9, 396 (1044). 

* Science, 107, 119 (1948). 

* J. Biol. Chem., 189, 631 (1947). 

53 J. Biol. Chem., 168, 499 (1940). 

* Rogers and Shrive, J. Biol. Chem., 172, 751 (1948). 


The Sommelet Reaction 


IN a communication under this heading in Nature 
of May 8, p. 723, Messrs. Anyal and Rassach refer 
to a paper by Graymore and Davies!', in which it 
was shown that & mixture of benzylamine and 
formaldehyde gives benzaldehyde in good yield on 
heating in solution with hexamine. They say that, 
contrary to Graymore and Davies’ findings, benz- 
aldehyde can be obtained from benzylamine hydro- 
chloride in the absence of hexamine. In a later 
paper by Graymore?, it is shown that hexamine 
may be dispensed with, and benzaldehyde produced 
by heating methylene benzylamine (or, for that 
matter, a mixture of benzylamine and formaldehyde) 
with two-thirds of the quantity of hydrochloric acid, 
as required by the equation : 


(C,H,CH,.N:CH,), + 2HCl = 2C,H,.CH,.N:CH,,HCl. 


It was hoped to obtain benzylidene methylamine 
from methylene benzylamine, but the attempt failed, 
the experiment resulting in the formation of benzal- 
dehyde, methyl benzylamine and dimethyl benzyl. 
amine. Work is, however, still proceeding in this 
field. 

JOHN GRAYMORE 
Plymouth and Devonport Technical College. 
i June 29. 
! Graymore, J., and Davies, D. R., J. Chem. Soc., 293 (1945). ` 
2 Graymore, J., J. Chem. Soc., 1110 (1947). 
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BIOGENESIS OF THE STRYCHNOS. 
ALKALOIDS: 
By Pror. R. B. WOODWARD 


Converse Memorial Laboratory, Harvard University 


OBINSON! and Schöpf? have developed with 
conspicuous success the concept that a funda- 
mental reaction of biogenesis involves the con- 
densation between an amino (or imino) group, a 
carbonyl group and an anionoid centre: 
| | | [d | 
pd c —C—C—N —-- H,O 
Eo 


H+ 


m 


Type A reaction 


In & particular application of this. idea, Hahn’ has 
Suggested that in the biogenesis of the alkaloids of 
the yohimbé group, tryptamine, from tryptophane, 
and 3-hydroxyphenylacetaldehyde (or an equivalent), 
from 3-hydroxyphenylalanine, condense by reaction 
(A) to give (I), and that from (I), by another reaction 





on 

I IH 
of type A, involving in this case formaldehyde (or an 
equivalent) N^.and the anionoid 2-position of the 
aromatic nueleus, (If) is produced. The latter con- 
tains the complete ring skeleton of yohimbine (III); 
the further ‘changes necessary for the elaboration of 
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bond, as required, between the «-position of the 
ihdolenine nucleus and the anionoid 2-position of 
the carbocyclic ring. Steric considerations might bar 
this reaction in this simplest form, since the product, 
(VII), contains a double bond in an unusual position. 
On the other hand, it has been shown recently* that 
the meta positions of an aromatic nucleus can be 
bridged by & chain of five atoms, and, in any event, 
the reaction could lead to an unstrained tautomer ' 
of (VII) for example, (VIII); or alternatively, the 
condensation could occur at a later stage, since in 
the subsequent stages C, is likely still to bear the 
oxygenated substituent necessary for the conference 
of anionoid properties on Cy. Further, the (presum- 


. ably, but not necessarily, oxidative) breaking of the 


(IX) into (III) would not be unusual, and the various . 


possibilities need not be discussed here. 





It is well known that the indole ring possesses 
anionoid reactivity at the B- as well as at the 
&-position, in consequence of the availability. of 
electrons through the process shown in (IV, arrows). 
Consequently it is of interest to inquire as to the 
course of the reactions outlined above if condensation 
were to occur at the B- rather than the «-position. 
It is clear that, in this case, if 3,4-dihydroxyphenyl- 
alanine be considered the precursor, the product 
corresponding to (II) will be (V). It will be seen at 
once that the expression (V) contains striking 
similarities to many of the features of the strychnine 
molecule (VI). Moreover, the further elaboration of 
(V) in the direction of (VI) would involve for the 
most part relatively simple changes. ‘Thus, since 
—CH = N— is equivalent to —CHO NH,—, the 
opportunity is present in (V) for a further reaction 
of type A, leading to the establishment of a new 


carbocyclic ring (of V, VII or VIII) between the 
hydroxyl-bearing atoms C, and C, gives at once the 
system necessary for the formation of the seven- 


ON oe 
Jj 
= n 


b , 


VIII 


E 


OH 


membered ether ring of (VI), namely, 

f { | h-ol 

jC ‘C—C = C_—+ —0— 0—00 = C. 

lo] 5 -6 3 4 5 8 

| OH OH 
Apart from changes in the oxidation state of the 
1noleeule, the only further modification necessary for 
the construction of (VI) involves the interpolation of 
the two carbon atoms necéssary for the completion 
of the lactam ring of (VI). It must be admitted that, 
at present, this part of the scheme appears to possess 
unusual features, and: Bes “detailed discussion of the 
various possibilities iè "geafcely justifiable. On the 
other hand, it may be noted that the acetylation of 
Nå (cf. aspidospermine, which may well contain a 
similarly situated N- acetyl group, and colchicine, as 
an example of the occurrence of acetylation in the 
biósynthesis of alkaloids), followed by condensation 
between an oxygenated cationoid fancuon at O, and 


the reactive methyl group of _NCOCH,, would 
lead to a six-membered lactam ring. 

Clearly the scheme as a whole is & flexible one, and 
mfny specific variants might be considered. If, for 
example, the intermediate (LX) were reached, through 
thé initial participation of 3-hydroxyphenylalanine, 


-as|assumed by Hahn in the case of the yohimbé 


alkaloids, or through reductive processes from (VII) 
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or (VIL), the opportunity exists for a variant of the 
well-known photolytic cleavage® of cyclic ketones, 
leading to (X);, the conversion of (X) to strychnine 
itself (VI) would involve simply a single further 
reaction of type A, in which —OH replaces —NH;. 
Further, ib should be pointed out that the order of 
the stages indicated should not be considered fixed. 
Thus, the aldehyde component might enter the 
scheme after some modification of the carbocyclic 
ring has already occurred. For example, the con- 
densation of tryptamine, a formaldehyde equivalent, 
and a dihydro-derivative of 3-hydroxyphenylacetal- 
dehyde could lead directly, by the reactions indicated 
above, to (LX) (acetyl group missing). Finally, the 
possibility may be kept in mind that preliminary 
oxidation of the indole nucleus at the «-position 
might serve to force the initial condensation exclu- 
sively into the B-position. 

On the whole, the possibility of building up so 
complicated a structure as (VI) by & series of simple 
reactions from plausible starting materials is so 
striking that it is difficult to believe that the scheme 
lacks significance. It is worthy of note that bio- 
genetic considerations of this kind several years ago 
led us to consider that the environment of N? in the 
strychnine molecule was that shown in the part 
' structure (XI) rather than that (cf. XII) accepted at 


that times. We felt, however, that in view of the 
EN | 
pe el CH— Nb 
2 
v d 
| | 
XI XII 


relatively undeveloped state of knowledge in the 
field of biogenesis, the proposal of these considera- 
tions as a possible biogenetic scheme should follow 
rather than precede the definite chemical proof of 
the primary consequences of its acceptance. Since 
this proof has recently been brought to a successful 
conclusion in our Laboratory”, our confidence in the 
scheme is sufficient to bring us to suggest that other 
alkaloids will be found which owe their genesis to 
less, or more, complicated variants of the same pro- 
cess, and investigations in this direction are already 
in progress. : 

! Robinson, J. Chem. Soc., 111, 876 (1917). 

2 Schöpf, Z. angew. Ohem., 50, 787, 797 (1937). 


> er. 2081 (1934). Hahn and Werner, ARN., 
Hao, 123. 955). Bosh had Hansel, Ber., 71, 2192 (1038). 
1 Prolog and Wiesner, Helv. Chim. Acta, 80, 1465 (1947). 
^ Cigmicián and Silber, Ber., 41, 1071, 1928 (1908); 48, 3140 (1910) ; 
46, 3077 (1913). . 
* Holmes and Robtnson, J. Chem. Soc., 603 (1989). 
7 Woodward, Brehm and Nelson, J. Amer. Chem. Soc., 69, 2250 (1947). 
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Sm RosgRT ROBINSON writes: 


When in New York in early 1947, I learned 
from Dr. Woodward that he had developed æ 
scheme of biogenetic relations between strychnine 
and yohimbine. The details now available follow 
well-trodden paths in most respects; for example, 
the B-condensation would be included in any such 
hypothesis. The suggested fission of a benzene 
nucleus is, however, highly original. This daring 
speculation must be judged at this stage by ‘the 
degree of coincidence’ which called for it. 

In the thirty years that have elapsed since my 
first paper on these topics, considerations of thie 
kind have been constantly in mind and conclusions 
have been reviewed and modified when necessary. 
I therefore feel justified in stating that in my opiniom 
Woodward’s theory is probably correct in essentials. 
May I also venture to deprecate in advance a floodi 
of further speculation on similar lines, unless it is 
supported by a comparable ‘degree of coincidence’. 
It is obvious that by chopping up benzene rings andi 
recombining the fragments, almost any kind of 
structure can be obtained. 


INTERNATIONAL CONGRESS ON 
ANALYTICAL CHEMISTRY 


N International Congress on Analytical Chemistry, 
organised under the auspices of the Netherlands» 
Chemical Society, was held at Utrecht during June 1- 
3. The president of'the Congress was Prof. C. J. van 
Nieuwenburg, of Delft Technical University, and the 
general secretary, Dr. H. A. J. Pieters, of the Central 
Laboratory of the Netherlands State Mines. The 
Congress was divided into five sections dealing with: 
(I) general methods and standardization, (II) electrical 
methods, (IIT) emission spectrography, (IV) optical 
measurements and physical methods of separation, 
(V) microbiological methods and detection of traces. 
TThe proceedings consisted of thirteen formal lectures 
and the reading of forty-five original papers. Full. 
length pre-prints of the papers had been distributed 
before the Congress, so that after a short summary by 
each author most of the time was available for dis- 
cussion. The proceedings were conducted in English, 
with French as the second language. The lectures 
and papers contributed to Sections I, II, IV, and V 
will be published in a special number of Analytica 
Chimica Acta, and those to Section III in Spectro- 
chimica Acta. : jo 

The Congress was attended by about forty British 
analysts and by representatives from Belgium, 
Czechoslovakia, Denmark, France, Switzerland, and 
Sweden. Papers were also contributed: from the 
United States. Holland was represented by 
more than two hundred and fifty chemists and 
physicists. 

Visitors to the Congress could not be unimpressed 
by the great changes that analytical chemistry has 
undergone in recent years. Because of the demand 
for greater speed and accuracy and because of the 
need for handling much smaller quantities of material, 
the old classical methods based on gravimetric and 
volumetric procedures are being replaced by physico- 
chemical techniques. As a result of this development, 
the status of analytical chemistry is being raised to a 
much higher level, and analytical chemistry is 
becoming a science for the specialist. 
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Modern analysis, with its interests in optical, 
electrical and microbiological techniques, makes very 
great demands on the training of its practitioners, 
and it was emphasized by speakers from several 
countries that the training of analytical chemists lags 
a long way behind the requirements of modern 
industry. 

Prof. van Nieuwenburg, in his opening address to 
the Congress, remarked that most of the develop- 
ments in modern analytical chemistry had originated 
in the requirements of industry, and pointed out that 
this was borne out by the type of papers contributed 
to the Congress. He commented on the high cost of 
modern analytical equipment and said that much of 
it could only be purchased by the larger industrial 
laboratories; even these have to make a selection 
from the wide range of available instruments. An 
opportunity for the exchange of experiences gained 
in different laboratories with these modern techniques, 
Such as was offered by the Congress, was most useful, 
and the dissemination of information in this way 
might lead to a saving of both time and money that 
might have been spent on inappropriate or useless 
equipment. 

: Most of the lectures and papers dealt with problems 
arising directly from the demands of industry. Dr. 
E. C. Wood, in his lecture on statistical aspects of 
chemical analysis to Section I, discussed the methods 
of sampling which enable the information sought by 
the analyst to be obtained as economically as possible. 
He stressed the need for proper randomization both 
in sampling and in performing analyses, and gave a 
short account of the use of ‘quality control’ charts in 
analytical work. He directed attention. to the 
possibility of estimating the standard error from the 
range and described a method for extracting the 
maximum information from analytical investigations 
involving the estimation of a ratio. The advantages 
of the ‘factorial’ as opposed to the ‘classical’ type of 
experimental design was demonstrated and reference 
made to the value of carrying out an analysis of vari- 
ance when examining the experimental data. Mr. 
W. J. Gooderham described and demonstrated his 
soap-film apparatus for the continuous analysis of 
coal gas. 

Prof. E. Leclerc lectured to Section II on electrical 
methods of analysis. After reviewing the available 
methods and discussing their speed and accuracy, he 
described their applications in the Belgian metallur- 
gical and petroleum industries. Prof. C. Duval spoke 
on automatic gravimetric analysis in inorganic 
chemistry and described some new polarographic 
procedures. Mr. E. Loeuille (Section III) discussed 
the possibilities and limitations of quantitative 
spectrographic analysis. 

The lectures to Section IV were given by Prof. G. 
Duykaerts and by Dr. T. I. Williams on absorptio- 
metric methods in chemical analysis and on chromato- 
graphy respectively. Dr. Williams dealt with parti- 
tion chromatography, the chromatography of inor- 
ganic substances, and the theory of chromatography. 
He described how the urgency of the Plutonium Project 
had stimulated work on the theory of chromatography. 
Dr. W. F. J. Cuthbertson lectured to Section V 
on' recent developments in microbiological assay. 
He described the different techniques by which 
micro-organisms may be used for the assay of vitamins 
and amino-acids, and indicated possible future 
developments. Prof. A. G. Bertrand spoke on the 
determination of trace elements in plants and 
animals. 
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Dr. H. W. Thompson addressed the final session of 
the Congress on methods based upon infra-red and 
ultra-violet measurements. He reviewed the war-time 
achievements of infra-red analysis in the petroleum 
field and gave a critical survey of the available 
commercial instruments. Prof. P. E. Wenger summed 
up at the conclusion of the Congress. 
` A high scientific standard was maintained through- 
out the Congress, which was held in the pleasant 
rooms of the Esplanade, Utrecht’s modern theatre. 
The Dutch organisers are to be heartily congratulated 
on the excellent way in which the Congress was 
arranged. 


METABOLIC ASPECTS OF 
f CONVALESCENCE* 


HE fifteenth meeting of the Conference on 

Metabolic Aspects of Convalescence was once 
again one which devoted the greater part of its 
deliberations to one particular topie ; on this occasion 
the subject was “Isotopes”. 

Put together in printed form, the discussions make 
an extremely useful review of the rapidly widening 
application of this comparatively new technique for 
the study of biological problems. Already we have 
been forced to revise many of our long-held beliefs 
regarding the nature of the metabolice processes of 
the body. Interpretations which provided plausible 
explanations of previously recorded data no longer 
suffice. As one member of the Conference put it, 
“The availability of these materials [isotopes] as 
tools for biological experimentation will. have as 
profound and stimulating an effect on biological 
and medical science as did the discovery of the 
microscope”. Work already completed suggests that 
this remark is no exaggeration. 

As with all newly developed techniques, however, 
there are pitfalls for the unwary. In this instance, 
in addition to the usual initial difficulties of use and 
interpretation; there is the physical danger of 
radiation injury to the workers and assistants in the 
laboratories concerned. Since the hazard is ‘an 
invisible one, the victim remains unaware of his 
injury until material damage has been done. With 
the present rapidity of spread in the use of radio- 
active materials it is inevitable that they should 
sometimes be handled by individuals unaware of the 
danger, and the part of the Conference report which 
deals with the diagnosis of early radiation injury 
and the precautions that should be taken to prevent 
tissue damage should be carefully studied. A state- 
ment from the National Cancer Institute is included 
which says, inter alia, “It must be emphasised that 
the absorption of radiation is always connected with 
damage, no matter how small the dose. It must also 
be emphasised that radiation effect may be cumu- 
lative.” This places à' heavy responsibility on the 
directors of laboratories in which work of this nature 
is in progress. There must be no repetition of the 
sufferings of the early radiologists. 

In addition to the discussion of these practical 
issues, there are detailed considerations on the 
measurement of isotopes, on the synthesis of labelled 
compounds, and on their use in clinical investigations 
and in the treatment of disease. 

* Conference on Metabolic Aspects of Convalescence. Transactions 
of the Fifteenth Meeting, New Tx erp March, 1947. Pp. 168. 


(Josiah Mfey, Jr. Foundation, 565 Park Avenue, New York 21.) 
2.25 dollars. 
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In all these the reader has the advantage—inherent 
in the form in which these transactions are published 
—of not only learning what an experimenter has to 
say about his work, but, in addition, seeing the 
comments it elicited from other keenly interested 
participants. The question and answer, and the 
pooling together of small observations which, in 
isolation, might seem unimportant or meaningless, 
encourage a clarification and building up of ideas. 
The contrasting styles of the different contributors 
also make the reading of these publications much 
more enjoyable than the reading of some technical 
journals in which the papers have been so zealously 
‘edited’ that all trace of individual style of expression 
has disappeared. 

The remaining topics discussed at this fifteenth 
meeting were mostly concerned with hormone 
studies, and several of the papers consisted in the 
presentation of further data from work which had 
already been reported at earlier meetings. The inter- 
dependence of the multifarious metabolic activities 
which take place in the human body and the con- 
sequent folly of trying to interpret any one in 
isolation become more and more evident as each set 
of these transactions is put together. 

M. W. Grant 


MECHANICAL FOAM FOR 
FIGHTING PETROL FIRES 


OAM for dealing with petrol fires can be generated 

in| two ways: by chemical reaction (chemical 
foam), or by mechanical agitation (mechanical or air 
foam). Mechanical foam is largely used in Great 
Britain and is produced by churning up air and 
water with a foam-stabilizing agent, such as saponin 
or soap. The foam-making branch pipe is the appar- 
atus in general use by fire services. 

The use of foam appears to have been originally 
suggested by Laurent in 1904. He successfully 
demonstrated at St. Petersburg the use of chemical 
foam against burning naphtha. In 1912, the first 
foam fighting apparatus for fire-brigade use was 
introduced into Britain. By 1939, one or two 
efficient foam compounds were available; but they 
were both expensive and made from imported 
materials. With the outbreak of hostilities there 
came the probability of a large increase in the inci- 
dence of petrol fires and also the danger of a shortage 
of raw materials. Consequently, at the request of 
the Ministry of Home Security, Research and Experi- 
ments Department, an investigation into the whole 
problem of suitable foaming agents for combating 
fires of inflammable liquids was undertaken at the 
Chemical Research Laboratory of the Department 
of Scientific and Industrial Research. The experi- 
mental team was under the leadership of Dr. N. O. 
Clark, who is the author of Chemical Research 
Report No. 6: “A Study of Mechanically Produced 
Foam for Combating Petrol Fires"^(London: H.M. 
Stationery Office. 2s. 6d. net), in which full details 
.of the problem, the course of the researches and the 
results obtained are given. 

Large-scale methods were developed which per- 
mitted a quantitative estimation of the value of 
.foam as a fire-fighting agent, and also a laboratory 
‘technique was devised for the investigation of the 
physical properties of foam. The nature and proper- 
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ties of suitable foaming agents, such as chemically 
broken down hoof and horn meal, or glue mixer 
with materials similar to soapless shampoos o 
chemically treated blood, were elucidated. The us 
of chemically treated blood—a waste material from 
abattoirs—as a foaming agent was discovered by th. 
research team. This new compound had the addi 
tional advantage of a much lower viscosity than 
other types and so could be used without modification 
in R.A.F. crash tenders. It produces a high-efficienc: 
foam for combating aircraft fires, and during the Wa 
production was devoted entirely to this particula 
type of foam. : : 
On the purely scientific side, quantitative evidenc. 
was obtained in favour of Plateau's classical theory 
of foam stability. It would appear that the expansion 
property depends on the interfacial tension, air/liquict 
at the appropriate age of the surface, and the rate o 
diffusion of the active material into the surface, anc 
is limited by the energy-level of the method o: 
preparation. The hydrolysed proteins are, for ex 
ample, slow in diffusing into the surface of thei 
solutions. A close relation was shown to exis 
between the critical shearing stress of a foam pre 
pared from a liquid with appreciable solidity in it 
surface to that of the corresponding liquid surface. 
_ For the first time, a proper scientific backgroun 
to the problem has been established, and the ‘figure o 
merit’ of foam on & petrol fire can be roughly estim 
ated, but not accurately predicted, from laboratory 
measurements of the properties of foam, the mos 
important being heat resistance, expansion, ant 
petrol resistance. There is still need for relating 
laboratory experimental data with those of large-scal. 
S. WEINTROUB 


LINEN INDUSTRY RESEARCH 
ASSOCIATION: 


HE report of the Council of the Linen Industr, 

Research Association, Belfast, for the year ende» 
September 30, 1947, states that the strengthening o: 
the financial position of the Association, which now 
includes practically all the firms in the industry, ha 
permitted the Council to proceed with the Director’ 
plans for expansion, and the new buildings have been 
commenced. In addition to the large shed with a 
floor space of 9,800 sq. ft. for technological researche 
on line and tow preparing, dry spinning and weaving: 
which forms the main extension, the new plan 
include the provision of more staff amenities ane 
facilities, extension of the testing-room and furthe 
space and equipment for research in bleaching 
dyeing .and finishing. Reference is made to th 
co-operation in research which has already flowe 
from the liaison service described in the last annua 
report. Comprehensive surveys of conditions c 
temperature, humidity and ventilation in wet spir 
ning mills have, brought to light many strikin 


‘anomalies, and have led to suggestions by whic 


decided improvements can often be introduced ver 
economically into the working conditions. by com 
paratively simple measures. 

Studies in the retting of different types of straw b 
various methods in the large-scale retting tanks hav 
continued, and in view of the larger differences i: 
yield caused by variations in weather conditiom 
during field-drying of the retted flax, attention he 
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een focused on treatments to prevent suoh micro- 
iological deterioration. Investigations are being 
»ntinued to improve the efficiency of fibre extraction 
y turbine scutching machines. An investigation for 
2e Ministry of Supply has shown that the strength 
€ flax yarn depends on the fibre-breaking stress, the 
meness and the length of the fibre strands in the raw. 
. study has also been made of the levelness of rayon 
saple yarn spun on flax machinery, and one com- 
1enced on the suitability of flax’ machinery for 
dinning wool, alone and mixed with other fibres. 
"he possibilities of automatic winding and weaving 
ce being studied, while research on bleaching and 
yeing continues to havé:as its object the develop- 
ient of existing methods and investigation of new 
mes to improve the quality of the product. In 
mishing research, the study of the application of 
vease-resistant finishes to linen fabrics has figured 
«ominently and the possibility of fixing both 
mishes and protective agents by chemical combina- 
.on with the cellulose has been examined. 

Some six hundred testing reports have been made to 
«embers, and much cloth testing, chiefly the measure- 
kent of tearing and tensile strength, has been under- 
aken in connexion with the development of new 
wpes of flax canvas. Special attention has also been 
irected to the influence of the micro-structure of 
«x fibres on the behaviour of flax materials, both 
«uring processing and in service. 
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EDUCATION IN AND FOR THE 
SERVICES 


LTHOUGH the education authorities of the 
three Services—Royal Navy, Army and Royal 


ir Force—frequently collaborate and meet to pool. 


‘xperiences and thrash out problems common to all, 
: was probably for the first time that all three met by 
wvitation to present their case and reveal their main 
wbjectives and the problems which they entail to an 
wadience of nothing but civilian educationists on 
uly 14 ‘at the Conference on “The Education of the 
'oung Worker" organised by the Department of 
tducation of the University of Oxford and held at 
Manchester College, Oxford, during July 12-17. 

The case for the Royal Navy was presented by 
iostruetor-Captain F. C. Sobey, director of studies, 
K:M.S. Kestrel, Winchester; that for the Army 
Royal Army Educational Corps) and the Army Cadet 
‘orce by Brigadier W. G. Pidsley, deputy director of 
army education, and Brigadier H. Kenyon, deputy 
irector cadets, respectively ; and that for the Royal 
ir Force by Group-Captain I. B. Hart, deputy 
irector of education. The meeting was held under 
ke chairmanship of a civilian, Mr. L. J. F. Brimble. 

Mr. Brimble emphasized the exceptionally difficult 
roblems which arise in Service education—problems 
‘hich are often not appreciated by its critics. Now 
hat the Services, particularly the Army, have to 
«eal with National Service entrants, their subject- 
aaterial is not just a cross-section of the public ; 
ideed, it is almost the entire public at the age of 
8—19 plus years. Service intakes at these age-levels 
1elude all grades of intelligence and all standards of 
ducational attainment from illiterates up to univer- 
Kty graduate level. In most areas there are not 
taough men or women to warrant segregation into 
woups according to standard of intelligence or achieve- 
4ent, so that frequently many different grades have 
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to be taken telles, though, of course, ‘individual 
teaching and training are not overlooked. This is, 
perhaps, the greatest imaginable challenge to the 
ingenuity of the education officer or instructor. As 
an illustration, Mr. Brimble described a lecture- 
discussion which he recently led with Army men of 
Higher School Certificate standard and upwards, and 
compared this with a lecture he gave soon afterwards 
to al group of Army near-illiterates of ages 19-25 years 
in which only one had ever heard of Faraday and 
only two of Gladstone. In these two cases, he had 
his ‘audiences segregated, which made matters much 
easier than they frequently are in the field. 

Group-Captein Hart stated that in the Royal Air 
Force there are two main educational aims—educa- 
tion for the Service itself and education for the 
individual. Naturally one aim helps the other, so the 
distinction between the two is more imaginary than 
real, and both ‘aims are integrated and correlated 
wherever possible. Education for.the Service is. 
compulsory, whereas that for the individual is mainly 
voluntary. By and large, the scheme works well in 
spite of two main difficulties: (1) the peripatetic 
nature of most Royal Air Force personnel which can 
frequently upset completely even the best-devised 
schémes, and (2) the lack of qualified instructors—a 
lack which is at present common to all educational 
projects, both Service and civilian. 

Brigadier Pidsley gave a very lucid account of the 
recently planned scheme for the Army which, he. 
emphasized, is still only of an interim nature since the 
Army itself has still to settle down to a peace-time 
footing. The Army absorbs the majority of National 
Service entrants (ib is composed roughly of half 
regülars and half National Service men) ; but despite, 
the [movable nature of Army men and units and the 
Shortage of trained instructors, the scheme, like that 
of the Royal Air Force, is getting well under way. 
Just as in the Royal Air Force, units are sent to many 
paris of the Commonwealth, ete. ; but wherever they 
may be, the presence of the Royal Army Educational 
Corps is felt. Some units are isolated and there the 
ingenuity of the instructors is taxed to the limit; 
other units are near big towns where civilian educa- 
tional facilities are available to Army men and 
women. The Army educational scheme is very 
flexible though it has three broad aims: (1) to make 
a man a soldier ; (2) to train him in good citizenship ; 
and] (3) to enable him to develop along the best lines 
as lan individual. Broadly speaking, Brigadier 
Pidsley claimed that the Army education scheme has 
goblits horse to the water; now it is the job of the 
Royal Army Educational Corps to see that it drinks. 

Speaking for the Army Cadet Corps, Brigadier 
Kenyon claimed that its educational and training 
scheme has a real moral purpose behind it and he 
described various means whereby this purpose is 
being achieved. The wide: variety of interests, both 
cultural and vocational, inherent in such groups of 
boys is recognized and catered for so far as is possible. 
Though religion is recognized and encouraged, politics, 

and! especially party politics, are not. Everything is 
dealt with on & voluntary basis; nothing is forced 
upon the boys. 

As was clearly stated by Instructor-Captain Sobey 
in 4 stimulating yet amusing contribution, the case 
for jhe Royal Navy is somewhat different from those 
of the other two Services. The Navy has few problems 
arising as a result of the intake of National Service 
men because that intake is so small—at the rate of 
about two thousand a year. There is no ship, how- 
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ever, no matter how small or large, and no shore 
establishment, where there is not at least one well- 
qualified instructor, and in some ships such as large 
aircraft carriers and certain shore establishments 
there are several instructors. Training is, of course, 
mainly technical; but wider vocational and cultural 
interests are accepted and encouraged. 

It was of interest to note that in all three Services 
current affairs and citizenship loom large and are 
compulsory. There are few subjects which. appear 
in a civilian adult education programme which do 
not appear in the curricula of Service educational 
schemes. The ultimate aim of linking up and 
integrating Service education with the national 
civilian education should in due course be achieved 
with little or no difficulty. — ' 





. FORTHCOMING EVENTS 


Tuesday, July 27—Friday, July 30 


SoomeTy FOR APPLIED BACTERIOLOGY (at Queen's University, Bel- 


fast).—Annual General Meeting and Summer Conference. 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT IN THE AGRICULTURAL BOTANY DEPARTMENT, 2 LECTURER 
(Grade TID) IN DAIRY CHEMISTRY, and an ASSISTANT LECTURER IN 
AGRIOULTURAL CHEMISTRY-—The Secretary, North of Scotland College 
of Agriculture, 413 Union Street, Aberdeen (July 31). 

', LEQTURER IN PHYBSIOS—The Olerk to the Governors, Woolwich 
Polytechnic, Woolwich, London, S.E.18 (July 31). $ 

H.M. INSPECTORS OF FAOTORIES—The Secretary, Ministry of Labour 
and National Service (O.E.11), 80 Pall Mall, London, S.W.1 (July 31). 

SENIOR LEOTURER IN CHEMISTRY, and ASSISTANT LEOTUREES (one 
primarily in Botany and one primarily in Zoology) IN THE DEPART- 

‘MENT OF BIOLOGY—The Clerk to the Governors, Chelsea Poly- 
technic, Manresa Road, London, S.W.3 (July 31). 

LEOTURERSIN (2) PHYSIOS with subsidiary MATHEMATICS, (b) ELEO- 
‘TRIGAL AND MEOBANICAL ENGINEERING—The Chief Superintendent, 
See MINER Research Establishment, Great Malvern, Worcs. 

uly 31). ` 

SEORETARY OF THE DEPARTMENT OF PuysIcs—The Cavendish 
Professor, Cavendish Laboratory, Cambridge (July 31). 

RESPONSIBLE LECTURER IN ELEOTRICAL ENGINEERING, & RESPONS- 
IBLE LXOTURER IN MECHANICAL ENGINEERING, and a RESPONSIBLE 
LXOTURER IN CHEMISTRY—The Principal, Royal Aircraft Establish- 
ment Technical College, Farnborough, Hants (July 31). : 

ASSISTANT PHYSICIST—The Secretary, Royal Northern Hospital, 
Holloway, London, N.7 (July 31). : 

PsvoHonoarST—The Secretary, National Hospital for Nervous 
Diseases, Queen Square, London, W.C.1 (July 31). 

ASSISTANT LEOTURER IN THE DEPARTMENT OF GEOGRAPHY—The 
Registrar, The University, Leeds 2 (July 31). 

ASSISTANT AGRICULTURAL ECONOMISTS (3, male)—The Secretary 
and Registrar, The University, Bristol (July 31). 

FOULERTON RESEARCH FELLOWSHIP IN MEDIOINE—The Assistant 
b endet Royal Society, Burlington House, Piccadilly, London, W.1 

august 1). 

LEOTURER IN PHARMAOCOLOGY-—The Secretary and Registrar, The 
University, Bristol 8 (August 1). NN 

Puystoist—The Secretary, British Jute Trade Research Association, 
Bellfield Street, Dundee (August 14). _ 

PowkR HOUSE SUPERINTENDENT in the Power House of the 
Fertilizer Factcry, Sindri, Bihar—The High Commissioner for India, 
‘General Department, India House, Aldwych, London, W.C.2, quoting 
No. 333A. (August 14). T 4 

LXEOTURERS IN (a) ENTOMOLOGY, (b) GENETICS, and (c) INSECT 
PHYSIOLOGY, in the Department .of Zoology and Applied Entomology 
—The Secre , Imperial College of Science and Technology, South 
Kensington, London, 8.W.7 (August 17). 

SENIOR PRINCIPAL SOIENTIFIO OFFIOER at the Royal Observatory, 

‘Greenwich—The Secretary, Civil Service Commission, Scientific 
ne 27 Grosvenor Square, London, W.1, quoting No. 2207 (August 


CHEMISTS (men and women) in the Grades of Scientific Officer Class 
and Experimental Officer Class, for analytical work in connexion with 
atomic energy development, under the Ministry of -Supply—The 
Ministry of Labour and National Service, Technical and Scientific 
Register, K Section, York House, Kingsway, London, W.C.2, quoting 
F.78/48A/2 (August 24). 

PRINOIPAL SOTENTIFIO OXFIOER, and SENIOR SOIENTISIO OFFICERS, 
dn the Engineering Division of the Atomic Energy Research Establish- 
ment, Harwell, Berks—The Secretary, Civil Service Commission, 
‘Scientific Branch, 27 Grosvenor Square, London, W.1, quoting No. 
2205 (August 26). 

CHIEF TECHNICAL INSPEOTOR in the Ministry of Pensions—The 
Secretary, Civil Service Commission, Scientific Branch,#27 Grosvenor 
Square, London, W.1, quoting No. 2218 (August 28). 
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ASSISTANT TO THE PROFESSOR OF BOTANY—The Registrar, Trini 
College, Dublin (August 30). 

KEEPER OF QuiTizs—The Director, Museum and Art Galler 
New Walk, Leicester (August 30). x 

DIREOTOR (Professor or Reader) OF THN UNIVERSITY OF MADR. 
BIOCHEMISTRY LABORATORY —The High Commissioner for Indi 
General Depariment, India House, Aldwych, London, W.C.2 (Indi 

ugus 

SENIOR LIBRARY ASSISTANT (graduate, preferably in Science 
SOUTH hs Registrar, University College, Southampton (Augu 

SOHOLARSHIP for training in INDUSTRIAL RESEAROH—The Directs 
Institute for Industrial Research and Standards, 45 St. Stepher 
Green, Dublin (September 1). 

MAMMALOGIST (male), and an ORNITHOLOGIST (male)—The Directc 
amo Museum, P.O. Box 413, Pretoria, South Africa (Septemb. 

0). N 
METEOROLOGISTS for the East African and West African Meteor 
logical Services—The Director of. Recruitment (Colonial Servici 
15 Victoria Street, London, 8.W.1, - 

LABORATORY ASSISTANT/STEWARD BOR PHYSIOLOGY—The Head : 
the Department of Biology, Chelsea Polytechnic, Manresa Roa 
London, 8.W.8. ! 

GRADUATH IN PHYSICS OR CHEMISTRY in the Intelligence Divisi 
for Literature Research—The Secretary, Research Association : 
British Rubber Manufacturers, 105 Lansdowne Road, Croydon. 

LABORATORY STEWARD (Grade II)—The Secretary, Northampt« 
Polytechnic, St. John Street, London, E.C.1. . 

RESRARCH STAFF in the categories of PHysics, CHEMISTRY (main 
Physical, and XENGINEERING—-The Director, Gas Research Boar 
1 Grosvenor Place, London, S.W.1. 

PuvsiorSTS to work on problems connected with the measureme 
of motion and forces in winding and weaving machines, and to 1 
vestigate problems of cloth structure and serviceability—The Direotc 
Linen Research Institute, Lambeg, Lisburn, N. Ireland. 

LABORATORY TEOHNICIAN (Grade C) IN THE BIOLOGY DEPARTME? 
—The Warden and Secretary, Royal Free Hospital School of Medicin» 
8 Hunter Street, London, W.C.1. 

LECTURER IN THE PHYSIOS DEPARTMENT—The Secretary, North 
ampton Polytechnic, St. John Street, London, E.C.1. 

RESEARCH BIOOHEMIST IN THE DXPARTMENT OF PATHOLOGY—TP 
Dir etor of Pathology, Bernhard Baron Memorial Research Labor 
Lia Queen Charlotte's Maternity Hospital, Goldhawk Road, Londo 


LABORATORY ASSISTANT (man) at Westminster Secondary Technic 
School, Ebury Bridge, London, 8.W.1—The Education Officer (Esta 
2), London County Council, The County Hall, London, 8.5.1. 

SPECIAL DEMONSTRATORSHIP IN THE DEPARTMENT OF BAOTERIOLOG 
AND IMMUNOLOGY (to work principally at St. Albans)—The Dea» 
London School of Hygiene and Tropical Medicine, Keppel Stree 
London, W.C.1. 

RESEARCH STUDENTSHIPS IN THE DEPARTMENTS OF BOTANY, CHE» 
ISTRY, PRYSIOS and EcoNOMIOS— Ihe Registrar, University Colle, 
of the South-West, Exeter. 

LEOTURER Or ASSISTANT LECTURER IN PURE MATHEMATICS, 
LEOTURER or ASSISTANT LECTURER IN PHYSICS, and a LEOTURER M 
Zooroay-= The Registrar, University College of the South-Wes 
Exeter. 


` 


REPORTS and other PUBLICATION? 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


University o Bristol: Department of Economics (Agricultur 
Economics). The Fruit Growing Industry in Kent. By L. Napolita 
Pp. 228-318. (Bristol: The University, 1948.) 5s. ni 

Commonwealth Bureau of Horticulture and Plantation Crop 
Technica! Communication No. 19: Seed Production of Europe 
Vegetablesin the Tropics. By A. G. G. Hill. Pp. 28. (Aberystwy 
Commonwealth Agricultural Bureaux, 1048.) 25. Tye 

Commonwealth Bureau of Plant Breeding and Genetics. Technic 


-Communication No. 14: Technique of Breeding for Drought Resistam 


in Crops. By T. Ashton. Pp. 34. (Aberystwyth: C 
Agricultural Bureaux, 1948.) 28. 6d. 

Empire Cotton Growing Corporation. Progress Reports fro 
Experiment Stations, Season 1946-1947 ; Programmes of Experiment 
Season 1947-1948. Pp. 114-152. (London: Empire Cotton Growl: 
Corporation, 1948.) 3s. [2« 


pinmonwenl» 


Other Countries 


Proceedings of the American Philosophical Society. Vol. 92, No. ? 
Studies of Historical Documents in the Library .of the America, 
Philosophical Society. Pp. 76-120. (Philadelphia: American Phil 
sophical Society, 1948.) 1 dollar. t [2t 

Annals of the New York Academy of Sciences. Vol. 49, Art. 4a 
Hemorrhage. By Gregory Shwartzman, C. H. Best, Robert Chamber 
Charles S. Davidson, John H. Ferguson, Robert F. Furchgott, I. 9 
Gerber, Magnus I. Gregersen Paul György, Russell L. Haden, (v 
Hyman, L. B. Jaques, Paul Klemperer, R. E. Lee, C. N. X. Lon, 
Dickinson W. Richards, Jr., R. H. Schneider, Ephraim Shorr, Heni 
J. Tagnon, S. A. Thayer, Lee C. Underwood, Donald D. Van Slyk 
Alfred E. Wilhelmi and B. W. Zweifach. Pp. 483-660+6 plate 
(New York: New York Academy of Sciences, 1948.) 3 dollars, [2t 

Conference on Metabolic Aspects of Convalescence, Transactions i 
the Fifteenth Meeting, New York, March 31-April 1, 1047. Edite 
by Dr. Edward B. Reifenstein, Jr. Pp. 163. (New York: Josia» 

acy Jr. Foundation, 1948.) 2.25 dollars. [25 

Phytopathological Classics. No. 8: Observations, Botanical an 
Physiological, on the Potato Murrain. By M. J. Berkeley; togethe 
with Selections from Berkeley’s Vegetable Pathology. Made by th 
Plant Pathology Committee of the British Mycological Society. Pm 
108. (East Lansing, Mich.: American Phytopathological Societ 
1948.) 1.50 dollars. . [2: 
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“SCIENTIFIC METHOD IN THE 
' CONSERVATION OF PICTURES 


[N the Golden Age, Plato and Aristotle walked in 
the Academy and in the Lyceum, instructing and 
disputing. We, in our time, are in possession of much 
of their labours; we have entered into them, and 
they have become part of our inheritance. Other 
searchers after truth there were too in those days— 
artists and craftsmen—who fashioned things for 
delight as well as for use. But alas! less, much less, 
of their works have survived to the present day. In 
the case of paintings (originally a great number) next 
to nothing now remains. In due time, men of genius 
in applied science appeared, men who understood 
"how to harness natural law to immediate needs. 
They had to combat the Platonic tendency to dis- 
courage investigations concerned with gross matter, 
and for centuries there had been,the lag between 
discovery and application. But it may be that man 
was not then ready for such advances. Enough to 
recollect that when a giant appeared—in the person 
of Leonardo da Vinei—he combined consummate 
artist, engineer, technician and natural philosopher 
all in one. Perhaps sensing his own incapacity to 
generalize, he strove against heavy odds to study 
afresh the works of Archimedes, and thus, with not 
“inconsiderable success, to effect a junction between 
studio and laboratory. 

‘The centuries that have passed since then have 
t&ken heavy toll of man’s cultural patrimony. No 
nation has escaped, though losses are probably less 
than some people imagine. But deterioration goes 
on without ceasing: here a little and there a little, 
until some irreplaceable masterpiece stands in real 
jeopardy. The duty of conservation is plain enough. 
How is it to be shouldered ? On p. 166 of this issue 
of Nature, Dr. W. G. Constable discusses the findings 
of the Weaver Commission, appointed last summer 
to examine the methods and results of cleaning 
pictures at the National Gallery. 

‘In outline, the report of the Weaver Commission 
goes far, perhaps as far as it is permissible to go, in 
the direction indicated by the terms of reference. 
But its significance lies much deeper. For it is 
a!wider concept than what has happened or not 
happened to certain pictures that is involved. It is 
nothing less than the place of scientific method in 
tho task of conservation; and it may be said at 
once that the report provides full vindication for its 
introduction. Clearly, every consideration and weight 
must be accorded to esthetic ‘principles (and at a 
certain stage of operations these may well be crucial) ; 
but when all is said and done, supreme paintings are 
physical . objects and subject to all the limitations, 
stresses and strains to which such things are prone. 
Restoration connotes much more than ‘cleaning’; a 
branch of knowledge now known fairly widely as” 

‘picture-mechanics’ is indicative of the temper of re- 
‘sponsible people who strive to understand, and then 
to use, the advancement of laboratory techniques for 
the benefit of the national collections. They are not 
in: the least inclined to wander into other people’s 
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gardens, where they may or may not be welcome: 
their sole funetion, as they see it, is to bring to bear 
every kind of scientific device and experience, and 
to use them impersonally and impartially in the 
service of conservation. Again, just as the ablest 
physician or surgeon will realize that his patient has 
& personality, and that recovery from illness and 
sound health thereafter are closely, connected with 
it, 80 the man of science in the service of the arts 
appreciates that a great picture was made and exists 
for glory and for beauty, for the enjcyment of man- 
kind. Manifestly, the responsibility of the authorities 
is to the future, as well as here and now. 

Realizing this, the Weaver Commission stressed 
the need for air-conditioning as the most important 
single item among those calculated to preserve the 
pictures in the National Gallery in the interests of 
posterity. Shortly: after the pictures were returned 
from their war-time exile in Wales, the Ministry of 
Works, in consultation with the Trustees and Gallery 
officials, started to prepare plans, and intensive study 
of the problem—by no means an easy one in the case 
of such a building as that in Trafalgar Square—has 
been going on continuously. It is understood that, 
in fact, a start has already been made with the erection 
of the room.for the necessary equipment, and much 
of the machinery is already on the site. Naturally, 
every opportunity is being taken to learn from experi- 
ence, by visits and so forth to installations, both in 
Great Britain and overseas. The project is of necessity 
being conducted in stages; and there can be little 


doubt that a most efficient scheme will emerge in- 


the end. Advantage is being taken of the atmospheric 
pollution tests made in thé Gallery during 1936-37 to 
guide the engineers in the filtration problem; for 
there is no reason for thinking that th data to-day are 
appreciably different from those of twelve years ago. 
Similarly, observations already exist relating to the 
moisture-content of panel paintings (that is, those 
executed on wood) both in the publie galleries and 
elsewhere. These figures are of considerable import- 
ance in calculating the limit between which it is 
desirable for the relative humidity to be stabilized. 

For some months past, preliminary plans have 
been maturing for the more exact registration of the 
dimensional change in wood and fabric supports as 
& function of relative humidity and temperature. 
The experiments have been designed to reproduce as 
nearly as possible the actual conditions obtaining in 
& picture and should yield valuable information 
relating to warping, cracking and flaking. 

These activities are perhaps but a fraction of the 
scientific care of paintings. An indication of the 
problems involved is given by Mr. F. I. G. Rawlins, 
scientific adviser at the National Gallery, in an 
article, with illustrations from some of the ‘cleaned’ 
pictures, which is published in the July issue of 
Endeavour. It is quite clear that no single institution 
can hope to tackle all the problems presented by an 
attempt to look after great pictures adequately. 
Before the War—in fact, ever since the research 
laboratory of the National Gallery was established in 
1935—the policy has been to work in “lose co- 
operation with the Department of Scientific and 
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Industrial Research. Broadly, the task is twofold: 
the application of scientific processes (mostly physics) 
to the pictures themselves, and next the ‘farming 
out’ of questions relating more to the materials from 
which pictures are constructed and the’ control 
of the environment. The fusion of both lines of inquiry 
should lead (and indeed has led) to a much fuller 
understanding of the whole subject. In the main, 
the first type of work is undertaken in the National 
Gallery laboratory itself; whereas the second im 
carried on in such establishments òf the Department 
of Scientific and Industrial. Research, and sometimes» 
-of the research associations, as convenience may 
suggest. In all cases, the Gallery laboratory is in 
control of operations and co-ordinates them all. 
Further, the Gallery has the unique advantage of 
the services of an Advisory Scientific Committee. 
This is an honorary body of six distinguished mem 
of science who meet quarterly in order to help in. 
whatever way they can in the application of scientific 
methods, both in conservation and as an aid to 
historical research. It was set up by the Trustees 
fourteen years ago, with the scientific adviser of the 
National Gallery (who is also in charge of the research 
laboratory) as secretary, and it is noteworthy that, 
apart from work on conseryation, these years have 
seen valuable studies of esthetic as well as scientific 
aspects of the pictures in the Gallery. 

The result of all this is difficult to assess, since it 
is still-something of a novelty and in the formative 
stage. But two tendencies are beginning to take 
shape: one (the short-term aspect) the value of am 
exact scientific and technical approach and controll 
applied to the National Gallery’s problems as such ; 
and the other (the long-term view) a definite bridging. 
of the gap that has so long separated the arts andl 
sciences from one another, to the detriment of both. 
It is no less through doing than through thinking. 
that the scholar and craftsman, technician and artist, 
ean come to appreciate each other in a common 
quest for the beautiful. 


FIBIGER: PIONEER OF 
EXPERIMENTAL CANCER 


The Danish Cancer Researcher, Johannes Fiblger 
Professor in the University of Copenhagen 

By Prof. Knud Secher. Pp. 206. (Copenhagen 
Arnold Busck ; London : EH. K. Lewis and Co., Ltd., 
1947.) nop. : 

HE first part of this book recounts Fibiger' 

ancestry back to 1667: some of his ancestors 
including his father, were medical men; but they 
seem to have made no striking contributions t« 
scientific knowledge. Fibiger’s youth was not alto 
gether happy, since his father died when he was : 
child and his mother was put to some difficulty t 
educate the children and had little time for th: 
affection that might have softened Fibiger’s character 
His early history perhaps explains his rather moody 
nature, particularly in his early adult life, when, ní 
doubt, he had to contend with the usual difficulties 
common to many medical men. But he seems t« 
have been happy in his professional career, an 
writes enthusiastically of his early training with 
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rof. Salomonsen, who gave him a comprehensivé 
‘aining in bacteriology which stood him in good 
; ad in his later work. , 

The second part of the book deals with his pro- 
sional life up to the time that he made his dis- , 
»veries.of the relationship between infestation with 
16 Gongylonema neoplasticum and tumours in the 
omachs of rats. His first scientific period was 
aainly concerned with controversies about the 
athogenicity of bovine strains of tubercle bacillus. 
2 this work Fibiger found himself in opposition to 
‘och, who belittled the importance of bovine in- . 
setion as a source of human disease. Fibiger and 
ensen upheld, successfully, the importance of the 
ovine strain, and at numerous international con- . 
cesses he made his case so successfully that he 
«pidly acquired an international reputation. 
During this same period, Fibiger came to hold lead- 
{g positions in the medical and scientific world in 
‘enmark, and in 1907 was elected to the Cancer, 
ommittee, which was originally formed to investigate ' 
wncer of the uterus. His influence was soon felt on 
uis Committee, of which he became vice-president 
« 1908. He sponsored a questionnaire to all Danish 
bysicians, dealing with the incidence of cancer, 
id obtained replies from 99 per cent of them. In 
409 he instituted a system of free microscopical 
„agnosis for which he was largely personally re- 
»»nsible. In the next few years he obtained cancer 
msuses from the Faroes, Iceland and Greenland, 
hich yielded the interesting result that the incidence 
. the Faroes and Greenland resembled that in Europe, 
hereas in Iceland it was only about half as high. 
bout this time, a chance observation diverted his 
itention to experimental cancer investigation, which 
wade his name famous throughout the scientific 
orld, and won for him the Nobel Prize in 1928. 
The third part of the book deals with the develop- 
«ent of this research, and is not only a convenient 
lection of facts which are not readily available to 
nglish readers, but is also a defence of Fibiger’s con- 
‘asions by Secher against the criticisms that have 
sen made since his death. There are numerous 
ustrations of the nematodes, of the cockroaches 
kich are their intermediate hosts, and of the gross 
id microscopic pathological lesions observed by 
4biger, both in wild rats and in those experimentally 
fested. One can well understand how he reached 
is conclusions, on the available evidence, and in 
4e light of scientific knowledge at that time; but 
espite the enthusiasm with which Secher supports 
ae work of his friend, it cannot be said that he does 
wich to strengthen the case as presented by Fibiger 
&mself. It is unfortunate that fire destroyed the 
igar factory in which the wild rats infested with 
»xmatodes were found with tumours in their stom- 
ths. Even the most careful attempts by Passey 
2d his collaborators to reproduce the conditions of 
übiger's experiments may have failed in some 
aportant but apparently trivial circumstance to 
sproduce exactly the conditions in Fibiger’s lab- 
ratory. Secher stresses the heavy infestation held 
y Fibiger to be essential for the induction of 
umours, and not realized by others repeating the 
ork. The reviewer cannot escape the conclusion 
nat some of the tumours seen by Fibiger were 
muinely malignant; but only benign tumours 
id hyperplasia have been recorded by others who 
«ve tried to repeat his experiments. There seems 
stle doubt that some, at least, of the alleged meta- 
ases in the lungs were probably instances of meta- 
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plasia in bronchiectatic cavities, as clearly demon- 
strated by Passey et al. Secher illustrates, on p. 133, ° 
such a lesion as a "pulmonary metastasis"; but on 
the same page is a low-power photomicrograph 
described as a “glandular metastasis", which looks 
like'a keratinizing squamous carcinoma. The tumours 
that were maintained by transplantation in Fibiger’s 
experiments seem to have qualified as malignant. 
Secher succeeds in convincing the reader of 
Fibiger’s integrity; and of the great thoroughness 
with which he pursued his investigation. He seems 
to have left nothing to chance, and to have been 
highly critical of his own results. If he failed to give a 
completely satisfactory explanation of them, that 
must be attributed to lack of knowledge of the 
influence of vitamins and other factors on hyper- 
plastic lesions, in the period about the time of the 
First World War, when this work was done. It must 
be said, however, that there are many irritating 


features in this book. It is written in English, and 


yeb it is filled with the most curious phrases and 
words, which make the meaning obscure. For 
example, the stomach is referred to as the ‘ventricle’ 
very frequently, and & number of strange words occur 
throughout the text. Fortunately their meaning is 
usually clear, as, for example, “‘irritaments”, “can- 
cerated”, and so on. The spelling of foreign names 
varies from page to page, and even on the same page. 
It would have been of considerable advantage to the 
reader if the text had been edited by an Englishman 
before publication. P. R. PEACOCK 


|! CLOCKS AND WATCHES 


Horology 

The: Science of Time Measurement and the Con- 
struction of Clocks, Watches and Chronometers. By 
J. Eric Haswell. With Supplement. Pp. xvi-+ 288-++-19 
plates. (London: Chapman and Hall, Ltd., 1947.) 
16s. net. 


T is now about eight years since the previous 

edition of this book was sold out, and & measure 
of the esteem in which it was held by horologists 
is that second-hand copies were unobtainable. Its 
reappearance is therefore very welcome. The book 
commences with a clear exposition of the funda- 
mentals of time and time measurement, which are 
treated at considerably greater length than is usual. 
The, section on pendulums deals principally with 
those types used in precision clocks ; it is unfortunate 
that the question of temperature compensation and 
temperature errors is not treated quantitatively, as 
this, does not require difficult mathematics, such as 
the author has evidently taken much trouble to 
avoid. Also there is no mention of the magnitudes of 
circular and barometric errors. A point of terminology 
which seems doubtfully correct is the use of the term 
a ‘free’ pendulum, since all clocks described as having 
‘free’ pendulums have their pendulums, in fact, 
coupled to constant-force escapements of one kind 
or another. The term, however, has a wide usage 
among horologists, and itis perhaps as well to retain it. 

Clock and watch escapements are treated in 
Chapters 4 and 14; here, unfortunately, the author 
deals only with special cases of escapement lay-out 
and proportions. In the case of the lever and cylinder 
watch escapements, this is not very serious, as their 
designs are fairly stereotyped nowadays; but in. 
cases such*as the dead-beat and recoil clock escape- 
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ments, which may, in fact, be constructed with widely 
varying prọportions, the information available is not 
of much use. Also references:to the impulse tangent 
circle are misleading, since impulse is, in fact, delivered 
at right-angles to these lines, and in most of the 
drawings of clock and lever watch pallets there 
are small but nevertheless important geometrical 
errors, 

Gearing is dealt with in Chapter 5, and in the'supple- 
ment, and an interesting section has been included on 
epieyclie trains for revolving-escapement watches. 
There is @ very, useful section on the balance and 
spring, covering both the questions of temperature 
and positional errors; the supplement includes a 
section on modern hairspring alloys. 

A good description of striking and chiming mech- 
anisms, general lay-outs of clocks and watches, and 
much interesting and useful information: on com- 
plicated watches, such as chronographs, calendars 
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The fact that the chapters on daa syntheses ar 
the uses of ‘diazomethane were written by Alder ar 
Histert respectively is a guarantee of their excellenc 
and in conclusion an account is given of the uses 
organolithium compounds. 

The volume is an excellent and timely productic 


_ which will be of great service to the research worke 


“Semimicro Qualitative Organic Analysis” aims : 
providing a general course in qualitative orgam 
analysis for students, and a manual and referens 
book for workers in all types of laboratory, wheth» 
academic, professional or industrial. 

The rapid expansion fof our knowledge of tl 
chemistry of biological materials has been largely dv 


ê. to the use of microchemiical methods, the advantag 


of which are generally recognized, and the researe 
worker in organic chemistry must sooner or lat 
acquire the necessary technique. The princip 
&dopted by the authors of this book is that the studex 


and repeaters, with a good chapter on the; marine, ;should learn to work on the semimicro scale in th 


ehronometer, combine to make this book very useful 
and informative to those interested in horology from 
a descriptive point of view. R. A. Fxrr 


s 


LABORATORY ORGANIC 
CHEMISTRY 


Newer Methods of Preparative Organic Chemistry 
Translated and revised from the German. (Published 


. and distributed in the Public Interest with the consent 


of the Alien Property Custodian.) 


Pp. xiii + 657. 
(New York and London: 


Interseience Publishers, 
8.50 dollars; 5ls. ' 


Semimicro Qualitative Organic Analysis $ 

By Nicholas D. Cheronis and Jobn B. Entrikin. 
Pp. xiv + 498. (New York: Thomas Y. Crowell 
Company ; London : Constable and Co., Lid., 1947.) 
25s. net. 


Reactions of Organic Compounds  . 

By Dr. Wilfred John Hickinbottom. Second edition. 
Pp. x + 482. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1948.) 258. net. 


HESE three books cater for the needs of the 
student and the worker in organic chemical 
research. 

“Newer Methods of Preparative Organic Chemis- 
try” comprises fourteen articles each written by a 
German expert, which have been translated and 
revised by American chemists. It thus presents the 
reader with authoritative accounts of the application 
in the laboratory of a number of the most useful of 
modern methods and special reagents. Oxidations 


using lead tetra-acetate or periodic acid and dehydro-, 


genations with sulphur, selenium or platinum and 
palladium catalysts are described. Catalytic reduc- 
tions with Raney nickel or copper chromite are 
reviewed in detail. Another chapter is devoted to 
oxidations and reductions in presence of aluminium 

alkoxides. An account of biochemical oxidations and : 


, reductions deals with the employment for preparative 


purposes not only of micro-organisms but also of 
higher animals. 

Other sections of this book discuss various substi- 
tution reactions of aliphatic substances, the chemistry 
of organic fluorine compounds and the uses of boron 
fluoride and hydrofluoric acid in organic" reactions. 
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organic laboratory from his first year, and tM 
advantages in económy of material and valuab 
training are obvious. All the necessary operation 
and equipment are, therefore, described at the outse 
and the rest ofthe book gives a systematic procedu 
for the identification of a substance, special emphae 
being placed on observations of solubility. Suitab: 
derivatives are listed for each class of compound ar 
exact directions are given for their preparation ar 
careful purification on the semimicro scale. 

Numerous lists of selected references are includes 
and the book concludes with & valuable collection « 
tables of compounds arranged in classes in order + 
melting or boiling point together with particulars » 
various derivatives or figures for physical properti 
such as density, refractive index or, rotatory pow» 
to assist the identification. A final table include 
many more complex bases, drugs, vitamins ap 
hormones. 

This volume will not only be useful to the studem 
but wil also prove most valuable as a book : 
reference. 

A new and revised edition of Hickinbottorm 
“Reactions of Organic Compounds" will be generali 
welcomed. It reviews in detail the reactions of : 
the main classes of compounds and gives in an apper 
dix a scheme for their identification.” New materi 
has been added, particularly in the sections c 
saturated and unsaturated hydrocarbons, on organ: 
lithium compounds and on the uses of diazomethan 
The book is a valuable source of information wit 
many preparative details, and it is packed wit 
references to the literature: 





APPLIED SURFACE CHEMISTRY 


Surface Chemistry for Industrial Research’ 

By J. J. Bikerman. Pp. ix + 464. * (New York 
Academic Press, Inc.; London: H. K. Lewis ar 
Co., Ltd., 1948.) 8 dollars. 


HE author states in his preface that “Tb 

volume is an exposition, adapted to Industri. 
Research, of the fundamentals of Surface Science 
In fact, it is nothing of the sort; it is an assemblayp 
of data of surface phenomena with the fundamenta 
badly scamped. Too frequently also, the auth: 
introduces a topic with a definite statement and the 
proceeds.to cite reservations and evidence against: 
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without afterwards summing up. 'The reader is left 
'onfused. 

The book is comprehensive ; it has the conventional 
abdivision into liquid-gas, liquid-liquid, solid-gas, , 
lid-liquid-gas, solid-liquid-liquid, and a final 
hapter on electric surface phenomena. It is extremely 
voll and thoroughly documented and the international 
cope of the references is most praiseworthy. Taking 

chapter &t random, out of 284 references, 23 were 
© books, 71 tô technical journals and, of the remaifider 
o academic publications, 45 were German, 51 
british, 23 Russian, 21 American and the remaining 
'O assorted European. “As usual, of course, this 
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'ompleteness of bibliography has led tólack of, 
citical assessment and to citing papers which will ` 


e found to add nothing ,to accepted statements. 
t has also led to a curious tendency to cite results 
lotained from rather exotic systems without enough 
‘ata upon simple ones and common substances. To. 
Kve examples, the section of four pages on unimole- 
ular films contains a statement that “Since the 
«ngth" (of what, is not stated) does not differ much 
"om the length of an ‘oil’ molecule;films of assimilar 
x smaller thickness are termed , unimolecular’. 
his is all the introduction to this important branch 
K surface chemistry that the author gives to the 
idustrial worker. No force/area curves are re- 
eoduced. Shortly afterwards, foams receive 144} 
sages. 

The section on emulsions is a good example of the 
cond chief fault of the book, namely, that of making 
m exact statement and following it by a collection of 
servations, usually showing noticeable critical 
nought. The diagrams are unusu&lly well designed 
ind drawn, but the type used for numerals in the 
xxt is bad and the ‘2’ is a continuous offence to the 


"e. 

This miscellany should be welcomed by those 
eturers who like to enliven their teaching with 
wferences to practical applications and perhaps by 
dents wishing to heckle their lecturers. It cannot 
e recommended to anyone else, which is a pity, 
scause the book does contain much acute and critical 
nought. 

Compilations. of this sort are nothihg new; they 
'e a sort of erude operational research in technology 
hich has been’ practised for centuries. Another 
«scent book in this same field—“Emulsions and 
oams", by Berkman and Egloff—is an example of 
ork of this character.in its extreme form, un- 
lulterated by critical discussion or theoretical 
vundation. Such authors: ean properly retort, 
specially in the case of emulsions, that there exists 
D such fundamental foundation and ‘that their 
voks are a criticism of, and a challenge to, academic 
workers. Here the Irishman’s definition of a net as 
lot of holes tied together with bits of string is apt. 
mndamental theory and experiment is the string; 
emewhere in the holes is the practical application ; 
me of the holes are very large ones, especially in a 
dence of such recent growth as surface chemistry. 
wplied science cannot alone fill them, ‘and funda- 
«ental work must do more to bridge the gaps. Their 
»-operation, however, is not encouraged by publica- 
m of masses of facts and figures not correlated 
uth any organised net-work of knowledge, and not 
yable of being so correlated because they are 
yserved without any intention of seeking such 
wrrelation. 

Books of this sort are an indictment of the failure 
“academic workers to come down from their ‘ivory 
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towers’ and help to clean up the mess ; but they also - 
indiet the*applied worker in industry, often engaged 
as à research worker. There are far more of these in 
industry than there are in the universities; they are 
able men; they have more time and often better 
facilities for research. Why do they not play a more 
serious: part in bridging the gap between puie and 
applied, science ? Why is this serious wastage toler- 
ated ? Perhaps because the ‘practical’ man is in 
charge and he says: “cut out tle theoretical stuff 
and tell me how it works”. Bikerman’s book will 
appeal to such so-called practical men. 
A. S. C. LAWRENCE 
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THE SCIENCE OF NUTRITION . 


‘Science and Nutrition 
"By lA. L. Bacharach. Third edition. Pp. xii+ 142. 
(London : Watts and Co., Ltd., 1947.) 6s. net. 


‘HE usefulness of this book, and its success, are 
sufficiently well attested by the fact that it has 
now run into its third edition. The scope is well 
indicated by Sir Jack Drummond, who in the preface 
to the first edition published in 1938 wrote that it 
should be read "not only by the intelligent ‘man-in- 
the-street’, whom for no very clear reason one 
assumes to be a layman; but also by the medical 
profession, until quite recently lamentably ‘behind- 
hand in recognizing the significance of experimental 
dietary studies, and perhaps even by the politicians 
who are at the moment very timorously testing the 
strength of ‘nutrition’ as a party plank”. 
Al second. edition, thoroughly revised and in many 
parts, rewritten, was published in 1944, when the 
author wrote: “The last five years have shown a 


"very marked change in the attitude of the public to 


the problems of nutrition. An enlightened 3 Ministry 
of Food of which the effectiveness was no doubt in 
largó measure due to its youth and its freedom from 
the itrammels of precedent ;. to a Minister who not 
only understood human nature, but also appreciated 
the value that science can have for the community ; 
to a scientific adviser—the writer of the Preface to 
this| book—whose grasp of practical possibilities 
proved as shrewd as his knowledge of nutritional 
science was wide and flexible, and whose practical 
and ‘scientific services have, since this book was first 
published, been fittingly rewarded by Knighthood 
and [the Fellowship of the Royal Society ; last, but 
by no means least, to a Public Relations poliey that 
has been as persistent and enthusiastic as it has, 
generally, been honest and intelligent: all these: 
factors have helped to make tens of thousands of 
people realize for the first time “that eating and 
drinking may be às important in their effects on our 
physical health as & few have always realized them. 
to bé on our spiritual well-being". 

That is very true, and well said ; and what is 
equally important now is that the 'ground gained 
during the War.should be extended fürther, and that 
publie opinion should continue to be enlightened. In 
that|aim, anyone Seeking & balanced and interesting 

introduction to the science of ‘nutrition can be 
recommended unhesitatingly to study this book. 
The new edition contains a number of minor changes 
and (corrections and also a brief new allusion to folic 
acid, reseagch on which has led to such remarkable 
developments since 1944. th tee ' 
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CLEANING AND CARE 


NATURE 
OF THE NATIONAL GALLERY PICTURES 
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à By W. G. CONSTABLE 


Curator of Paintings, Museum of Fine Arts, Boston, , Mass. 
^s 


OW that the dust of controversy oyer the 

cleaning of certain National Gallery pictures 
has to some extent settled, it is possible tol judge 
some of its resultg The ineptitude of much of the 
criticism should,not blind us to its value. Apart 
from witnessing how greatly some of the owribfs “of 
the pictures care about them, both the praise and 
blame meted out to the National Gallery authorities 


for reasons of economy, the report has not bee» 
published, but  mimeográphed copies "may b 
consulted at the Victoria and Albert and the British 
Museums; an article on the report by Dr. Weave 


appéared in The Times of May 8. ` 
The report falls into two main parts. -The firs 


‘gives the results ‘of intensive: examination of ter 


recently;6leaned pictures of diverse types, including 


have revealed a fundamental confusion of thought ; all thoserthe cleaning of-which. has been most severely 
over the cleaning of pictures—confusion between “criticized, notably Roinbrandt/s ‘Woman Bathing" 


how a painting looks after treatment, and how its 
physical condition has been affected. . Whether the 


_ spectator likes the appearance of a painting is a‘matter 
‘of taste, whereas its:physical condition is vomatter "a series of recommendations on future practice anc 
‘of fact; but only too often those who by ¢habit or" 


conviction like to see paintings as in a glass darkly 
make reckless charges of removal of original glazes, 
abrasion of surface and so on. That is not to say 
that criticism of appearance is unjustifiable. Pictures 
are meant to be looked at, and when all excrescences 
such as dirt, discoloured varnish and later repaints 
have been: removed, a painting does not necessarily 
look as the artist meant it to look. Colours may have 
changed ; there may be breaks in the surface ; cracks 
may have developed; the pigment layer may have 
become more transparent with time, revealing the 


: , painter’s earlier intentions or, in the case of paintings 
on a dark ground, causing the tone of whole areas 


to be lowered and so obscuring detail. It^therefore 
becomes a problem for those in charge of paintings 
to decide what should be done in such cases; and 
the decision will range from merely ‘in-painting’ 
with a neutral colour the most obvious and dis- 
turbing breaks, to an elaborate tinting out of all 
blemishes and the use of a toned varnish, or retention 
of some of the old, to unify the whole. One thing 
is certain, however, we can never be quite sure how 
the painter intended his work to look; and since 
succeeding generations will have their own opinions 
on the matter, anything added to or left on a painting 
in the interests of appearance should be incapable 
of doing harm,. and should be easily and safely 
removable. 

This particular problem, however, was only 
raised by implication during the controversy; and 
both the National Gallery authorities and the 
Coiamittee of Confidential Inquiry appointed by the 
Trustees have confined themselves to the question 
of the physical condition of the pictures, and how 
it has been affected by cleaning, both recently and 
in the past. The National Gallery presented its 
ease in the form of the, “Exhibition of Cleaned 
Pictures”, which was reviewed in an article in Nature 
of October 18, 1947; and what follows is concerned 
only with the Report of the Committee. This 
consisted of Dr. P. Coremans, head of the Central 
Laboratory, Belgian National Museums; Dr. G. L. 
Stout, former head of.the Department of Conser- 
vation, Fogg Museum:of Art, Harvard University, 
now director of the Worcester Art Museum, Massa- 
ehusetts; and Dr. J. R. H. Weaver, president of 
Trinity College, Oxford, who acted as chairthan. 
It is difficult to imagine a committee technically 
better equipped, and more independent and judicially 
minded; and the report should beconte a locus 
classicus on certain aspects of cleaning. Presumably 


Rubens’ “Chapeats;de + Paille”, ‘and Velazquez’ 
“Philip IV when elderly". ‘The second part sum 
marizes the results of this examination, and make 


* policy in cleaning, and on general measures for conser 


vation. _ Iņ the examination of the ten selectee 
pictures, ndt only weré'all available records of cleaning 
taken “into accotint, but also the criticisms ane 
comments which ‘håve been made in the Press 
The broad result cannot be more succinctly state» 
than in the words of the report. ‘In the ten picture 
which were examined no damage was found to hav: 
resulted from the recent cleaning either becaus: 
of a partial solution of original paint or because o 
abrasion or rubbing of original paint at the tim. 
when extraneous materials were removed from it. 
As regards particular pictures, of thé Rembrandt 
it is said, “Adverse comments:, . . centered o» 
alleged damage, iduring recent cleaning, to. th 
proper right wrist and hand. There is no evidence 
to support the view that such damage has occurred” 
the conclusion concerning the Rubens’ "Chapeau d* 
Paille" is that “the procedure in the cleaning o 
1946 seems to have been sound ; there is no evidenc 
of loss at that time or-of any substantial deposit 
of extraneous material left on the original paint” 
while of the. Velazquez it is said, “Losses in the pain 
are minor ones and all were ,present before the 
cleaning ‘began in 1946. "Part of the former surfac 
coating still remains. There is no evidence of an 
damage from recent treatment." Se 

All this is interesting enough in itgelf and mos 
reassuring. But equally interesting are the methoc 
by which the conclusions were reached. The Cox 
mittee was presented with a new type of problem 
Analysis of a painting to ascertain its presen 
physical condition, by such means as X-ray, ultre 
violet light, microscopic and chemical analyses, ete 
is nowadays standard procedure; but to discove 
what, if anything, had been removed from a paintim 
at different periods in its'history meant adaptim 
these methods of investigation to new uses, an 
inventing others. A procedure used in every cas 
was to test the solubility of the originál paint laye 
with various solvents. This varied”according t 
whether & resin had been mixed with the oil medium 
but in all cases the original paint layer resiste 
much stronger solvents than those ‘recorded to hav 
been used in the recent cleaning. Close examinatio 
of the strueture of the paint layer also prove 
valuable. In the “Chapeau de Paille”, for example 
@ greenish-blue paint visible in part of the sky we 
alleged by a critic to have once covered the blu 
of the sky as it now appears; but this greenish-blu 
is now proved to be below the blue, which‘ w: 
applied in places to modify it. To estimate whether 
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warface had been abraded, comparison with ,areas 
which could reasonably be regarded as in their 
riginal state was the standard test. X.ray photo- 
raphs taken in the past were & means of judging 
rhether paint that had been removed was original 
r a later re-paint, nótably in -the case of the 
Xembrandt; and ultra-violet light was extensively 
sed to ascertain whether, in areas alleged to have 
en damaged, old varnish still remained. Océa- 
fonally, as. corifirmatory evidence, the material"in 
"abs used in cleaning a painting was analysed. 
n one case, at least, zinc. white was discovered— 
: pigment unknown at ithe date of thet ‘painting, 
nd so an indication that;& later re-paint ‘had been , 
iemoved. ' Rightly, however, , the report discounts „> 
ihe value of sucli evidence, owing to the difficulty— 
Xten impossibility—of distinguishing original pig- 
rent from that used later. 
Though the report thus completely vindieates- , 
he National Gallery authorities on the main charges, 
rought against them, it has also found occasion for 
ome mild criticism. One ground for this, which 
aay prove disconcerting to those who have assailed 
scent cleaning, is that some picture, notably the 
Rubens’ “Brazen Serpent”, “Autumn! The Chateau 
le Steen”, and “Peace and War’’, have not been 
Meaned enough, either in the interests of safety or 
f appearance. Old varnish or re-paints left on a 
«icture are potential'agents in disrupting the original 
urface, and if sóftened by partial cleaning may 
'enetrate deeper into the interstices of the original 
‘aint, and so: increase the difficulty of their removal, 
nd their pawer- to.do harm; while their effect in 
throwing part of the pointing out of tone may be 
-onsider&ble. In this connexion, the report brings 
ut the difficulty of removing an old varnish or & 
»e-paint, if the medium used by the artist contains ` 
resin similar to that present in the extraneous 
Mements, since the solvents used for removal may 
stack the original pigment layer. This danger was 
iagnosed by Faraday so long ago as71853, and 
weates a difficulty in cleaning Constable’s “‘Corn- 
-eld". In, fact, in this picture and Rubens’ 
Rape of the Sabines” ; while noting the’ presence 
f extraneous. and ‘therefore possibly deleterious 
Mements, the Committee holds that “special problems 
racountered: in the process of cleaning would be 
-onsidered to warrant accepting the present state 
«s the best that could practically be reached". 
Considerations of this kind lead to the more 
eneral conclusion that “materials used for cleaning 
. . ean be considered safe or unsafe only with 
espect to a particular piece of paint”, and that 
it is not even certain that the same solvent . . . can 
e considered quite safe: ‘over the entire area of one 
icture. In any part of & picture, safety is relative 
> other factors, particularly to timing and manipu- 
wion." This emphasizes’ how important is full 
iagnosis before a painting is cleaned. X-ray, 
ltra-violet light, infra-red rays, the tintometer, 
«nalysis of pigment layer and varnish, experimental 
ests in unimportant areas, must all be made and 
keir results checked against each other. No one 
aan can be expected to apply all these means of 
iwestigation ; and so the system of modern medical 
«ractice must be followed, of specialist reports 
eing put at the service of the man in charge, the 
Meaner. He, too, should be the centre of another 
et of specialist researches concerned with the 
i&terials he uses. Much has been discovered about 
olvents and protective coating materials; but 
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much remains to be done in selecting and adapting 
them for use on paintings. In the ilast resort, 
however, it is the wisdom and skill of the cleaner 
which count. The scientific investigator can give 
him the facts, but he has to interpret them, estimate 
their significance &nd act upon them, In incom- 
pelent; hands, any materials can do harm to a painting, 
especially if camouflaged by a little scientific 
knowledge ; ; and the ideal cleaner. adds, to wisdom 
and skill, sensibility and integrity, It is easy to 

produce ` a result which will fool'for a time anyone 
save an expert, but which has either damaged the 
painting or sown the seeds of future trouble. The 
, cleaner’ s responsibilities, moreover, do not end with 
cleaning. The report emphasizes the necessity of 
full and preciga ‘record, not only of diagnosis but also : 
of itreatmeht, as an indispensable guide to possible 

fature-action ; and in preparing such a record the, 

cleanér must play a leading part. 

* Another criticism suggested is the need for greater 
attention ion to the supports of paintings. It is not 
always sufficiently realized that an oil painting con- 
sists of several layers: the support, usually canvas 
or [panel ; ; the ground; the pigment held in a 
medium ; and the protective covering. Each of 
these layers is liable to expand, contract or dis- 
integrate on its own account, and thereby ‘affect the 
appearance and condition of the painting ; and 
imperfect bonding between the layers may intensify 
the, trouble. Cleaning, in the ordinary sense of tho 
term, is concerned with the protective coating and . 
thel pigment layer alone, in the interests of safety 
and of enabling the picture to be seen at what is ` 
thought | to be itsf/best. But properly considered, 
cleaning i is only: one part of the business of keeping 
every element of & painting in good health. Treat- 
ment. ‘of the supports of painting, however, requires 
more, investigation and thought than it has hitherto 
received. It is not so long ago, for example, that 
glue was the universally accepted adhesive for 
attaching a new canvas on the back of an old one 
(thé process known as "lining; while defective 
panels were always ‘cradled’, that is, secured on the 
back by a series of criss-cross slats. Both methods 
are [now known to be at best unsatisfactory, and at 
worst dangerous; but though they are now falling 
into disrepute, no completely satisfactory sub- 
stitutes have yet been found. It is to be hoped, 
therefore, that any campaign to put the supports 
of National Gallery paintings in order will be tenta- 
tive, and based upon experiment and research. 

One step, however, can be taken at once which 
can| only have the most salutary results, that df 
controlling temperature and humidity conditions 
in the National Gallery. Experience in the quarry 
at Manod, where the paintings were stored during 
the War, proved how beneficial such control can be ; 
while the disastrous effect of its absence is demon- 
strated by the cracking and warping of the panel 
on which Rubens’ “Autumn : The Chateau de Steen” 
is painted, during the hard frost of January 1947. 
Let|no one think, however, that air-conditioning is 
& complete answer to the problem of. keeping 
pictures in good health. In. & publie gallery, the 
public themselves introduce. variable elements of 
heat and humidity, which so far no system has been 
able’ to control. But it will not be the least of the 
services of the Committee of Inquiry to the public, 
if its recommendation that full air-conditioning. be 
installed in the National Gallery is accepted and 
speedily implemented by those responsible. 
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OBSERVATIONS ON THE PRODUC- 
, HON ‘OF MESONS BY COSMIC 


* 


7" RADIATION 


By Da. G. P. S. OCCHIALINI 
tA * AND . 
Dr. C. F. POWELL uq 
. H. H. Wills Physical Laboratory, University : of "Bristol 
N examining ’ ? photographic plates ‘exposed’ Aoc 


cosmic radiation at a height of about 10,000. ft. 
on the Jungfraujoch and the Pic du Midi, and at 


about 18,000 ft. on Kilimanjaro and Chacaltaya, we . 


have now observed twenty nuclear ‘explosions’ which . 
are accompanied by the emission of slow:mesons. In 
this ‘communication we give a nuniber.’ of photo- 
micrographs of the tracks of these ‘ejected’, mesons. 
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There are two features, peculiar'to the pho 


. graphic method of detecting nuclear particles, wh: 


are of importance for the present experiments. 
particle, with a given initial energy, is brought 
rest in a solid material in a.time interval about t 
thousand times’ ‘shorter than the corresponding per: 
when it. is moving in a, gas,” A meson, for examy 
with an initial energy’ of 4 MeV), is stopped ir 
photographic emulsion in about 1071} sec., as co 
pared with 5 x 10:9 sec: in normal: aith It follc 
.thdtcit is possible, in principle, to arrést particles 
an emulsion, and to Study any secondary effec 
associated‘with the émission of heavy charged p 
„ticles, which they produce at the end of their rar 
"oven although their^life-time' i$ sq short that wł 
“hoving in a gas, or vacuum, they would, almi 
certainly, decay 'in ‘flight’: 

In cóntrast with this extremely extended ‘tin 


An analysis of the observed secondary ‘effects, Which . sgale’, the powerful ‘integrating’ property of t 


they produce enables us to show that at Teast thé, 


photographie bíéthod—3its continuous sensitivity 


majority of them interact with nuclei and are there-' ~sometimeg gives rise to difficulties owing to the char 


fore negatively charged ; and that on the average 
they produce more vigorous nuclear disintegrations 
than most of the negative mesons which stop in the 
emulsions after being generated outside it. The main 
features of our present knowledge of charged mesons, 
with magses*in the interval from 100 me to 400 me, 
can be-aecounted for in: terms of two types of 
particles ‘of different massi?, which can be either 
positively or negatively charged, the heavier being 
generated in processes associated with the explosive 
disintegration of nuclei, and decaying spoütàneously 
"to produce the lighter ones. The possibility * "js not 
excluded, however, that the phenomena: are more 
complicated than has been visualized hithérto. 

In discussing the new material, we employ the 
previous classification of the. ‘different types of 
mesons recorded by photdgraphic plates, which is 
based on their observed behaviour at the end of 
their range in the emulsion?. Thus we use the term 
‘e-meson’. for any particle, with a mass intermediate 
between that of a proton and an 
electron, which leads to the dis- 
integration of a nucleus with the 
emission of one or more heavy - 
particles of which we distinguish the 
tracks. Similarly, a *x-meson' is one 
which, at the end of its range, gives 
rise to a secondary meson, of range 
~ 610 i. in the emulsion, the second- 
ary particle being referred to as 
a 'p-meson'. In addition, it is 
convenient to distinguish, by the 
‘symbol ‘p’, those mesons which 
enter the emulsion at the surface or !'i5; 5 77 
from the glass of the plate, and i 
which give rise to no observed 
secondary particles. It is'certain' 
that the different categories of part- 
icles thus defined are not all homo- 
geneous. The o-mesons, for ex- 
ample, must contain a large number 
of both positive and negative part- 

icles; and we may also include 
among them some x-mesons of 
which we fail to distinguish the 
track of the associated u-meson. It 
is nevertheless desirable to retain 
this phenomenological classification 
at the present stage in the de- 
velopment. of our knowledge. 






Fig. 1. 
The particle, z, emitted from the star A, passes by chance within a distance of 2 u of 
star B. The interpretation depends upon the observation that the two portions of 
track, 7, on each side of B, are precisely in line; and that they show no signifie 


Okara Miss P. Dyer 


juxtapssition of üurélàted events. As an exam 
Fig. l4shows a4mosaio of photomicrographs in wh: 
the ‘stars’ A and B aréjjoined by a common track 
At first sight it might have been concluded that { 
two events are; associated, but a closer inspect: 
indicates that the two stars represent two separi 
nuclear explosions; and that the particle +, wh: 
originated in star A, passed by chance near the cen 
of star B. This interpretationiidépends upon i 
observation that the two portions of the trajecto: 
7^, On either side of star B, are precisely in lin 
that there is no significant change An"grain density 
the two portions of, the trajectory” near star B a 
on either side of it; and that, the’ ‘track does r 
pass precisely through the'centre"of star B, but a 
distance of about 2u from it. Whilé*events of t 
type are very rare, they emphasize the need : 
caution in interpreting the observations made w: 
photographic plates, and the importance of beari 
in mind the, possibilities of confusion due to t 
rd 


Chance juxtaposition of unrelated events 


difference in grain density 


Exposure: Jungfrauj 
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Fig. 2. Secon isIntegration produffd,by a particle emitted 

during the explosive disintegration of a nucleus, We assume that 


the particle procede track d originated in star A, and collided 
th 


with a nucleus & point B. The track d is too short to allow us 


to establish itS "direction of motion by observations on the 
distribution of grains in the track. The secondary disintegration, 
B, can be explained in conventional terms if the emitted particle 
is a deuteron or a triton. We cannot assume that the particle d 
is emitted from B and leads to the disintegration A, unless d is a 
particle of charge > 2¢ and with an energy greater than we have 
hitherto encountered 
Observer: Miss P, Dyer Exposte : Chacaltaya 
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hance juxtaposition of the tracks of Uhrelated 
articles, t, , » 

In addition such fortuitous events, we have 
ow found fiy: examples of secondary effects pro- 
uced by particles emitted during nuclear explosions. 
hese include the elastic collisions of protons, 
euterons and tritons with the nuclei of hydrogen 
nd other elements present in the emulsion. In other 
istances, of which Fig. 2 shows an example, we have 
bserved fast particles, emitted from 'stars', which 
roduee disintegrations by eollisions with nuclei. 
he particle producing the track d in Fig. 2, which 
d to the secondary disintegration B, cannot have 
een à proton; for its,velocity, as indicated by the 
rain-density' in the track, is too low, The dis- 
itegratigilacan, however, be explained in conven- 
onal terig, if the particle producing track d is 
assumed to have been a deuteron, or one of greater 
lass. r 

In a previous paper, examples were given of dis- 
itegrations protluced at the end of their range by 
iesons observed to be ejected during the explosive 
isintegration of nuclei. Two further events of this 
rpe are shown in Figs. 3 and 4. In these photo- 
"phs, the characteristics of the tracks of the 
wtieles producing the seeondary disintegrations, S, 
ake it certain that they ‘are produced by mesons. 
1 both cases, protons are emitted from one or other 
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of the disintegrations which reach the end of their 
range in the emulsion. Their tracks can therefore be- 
compared with those of the associated, mesons, in 
conditions which are unaffected by 'fading'. 

In conformity with our classification, we refer to 
such particles as ‘ejected c-mesons'. In other similar 
events, such as those represented in Pigs. 5 and 6, 
the*ejeeted particles producing the secondary dis- 
integrations are of short range, but the tracks show 
shanges in direction due to scatte ing, so that we can 
mlen&ify the corfé&ponding part ‘eles as mesons with 
comfidence. 

While the ejected mesons are commonly observed 
to be ereated in processes which lead to the dis- 
of the parent nucleus with the emission 
of several charted particles, the event represented in 
Fig. 7 hás different charaeteristies. |The” meson 
origina ' im an interaction which leads to the 

miston of a single heavy charged fragment of short 
“fange. “In no case have we observed the origin of the 
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Fig. 3. Ejected o-meson 
A, meson, c, created during the explos've disinteg;ation of a 
nfcleus at the point P, reaches the end of its r and produces 
the secondary disintegration at S, Four par es are emitted 
during the secondary disintegration, one of which Is a proton. p, 
of nearly the same range as the meson, The mosaic has been 
arranged be facilitate a comparison of the characteristics of the 
two tracks 
Mrs. W. J, Van der Merwe 








Observer : Exposure: Jungfraujoch 
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‘ — 100 u- => the frequency of occurrence of these ejected p-meso 
rt we meet the following difficulty. We have n 
observed more than 10,000 ‘stars’ each of which 
accompanied by:the emission, on the average, 
rotons...-Among such a large number, 
expect, to find some protons which sw 
abnormally large deflexignsün passing through : 
emulsion, and which might therefore be wron 
identified as mesons. On the othe ;hand, by ov 
“emphasizing the frequency of oc urrence of m 
abnormally scattered protons, we may reject tra: 
which were, in fagt, produced by mesons. 1] 
difficulfy «is serious only when the particles are 
short range, so that the additional evidence provic 
"by observations on the change of grain-density alc 
the track is meagre, ,Becausé’ of ‘these: difficult! 
we cannot be certain that, apart from statisti 
fluctuations, the relative numbers of ejected p- a 
i'e-mesons are accurately represented by the pres 
“observations. We can say with confidence, howev 
that the number of éjected o-mesons greatly exce 
that of the corresponding e-mesons. 


Disintegrations, Produced by Ejected c-Meson 


We have now observed the tracks of more th 
5,000 slow o-ntesons and 600 o-mesons, which or 
inate outside our emulsions. It is reasonable 
assume that approximately half the p-mesons ha 
& negative charge. Assuming that the true pi 
portion is 40 per cent, a figure ‘which is consiste 
with recent measurements of the charge and t 
mass of cosmic ray mesons by mag étie deflexi 
experiments), wg. ean determine: he "relative £ 
quency with whigh negative mesons’ of all typ 
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Fig. 4. Ejected o-meson 




















Observation in a plate exposed at sea-level. The tracks are faded, 
andthe event probably took place more than a month before the 
evelopment of the plate. We interprefsthe event as due to the 
igsion of a meson, c, from the star PA The meson reaches the 
*entlof its range and produces a disinter at fn with the emission of 
$54 /^particles, of which we can disffggaish the tracks. We 
ribute p, and p, to tons, which came to rest in the emulsion 
and of which the éractagan be compared with that of the meson 
Observer: P. H. Fowl Exposure: Bristol (200 ft.) 











track of a meson in the emulsin unaccompanied by 
the emission of one or moge Weavy eharged particles. 
In one or two cases where Such an event is suggested 
by a casual inspection, clàeer observation shows that 
the meson has entered emulsion at a large angle 
of ‘dip’, and has been?scattered through a large angle, 
afterwards moving inja plage nearly parallel to the 
surface of the emulsic As a result, the track 
becomes suddenly more Riearly visible after the 
point of scattering. 

Figs. 3-7 are characteristic of seventeen evénts Fig: 5. Ejected 
which we attribute to the ejection of c-mesons. In ‘ine meson odotiates RUNE Magi t oe iédiiieisoc 
addition, we have found three examples of ejected S from which four charged p are emitted. The track of 
mesons which stop'in the emulsion without producing the meson has a large angle dip' in the emulsion, and the 


5 FUA . FS apparent ‘grain-density’ is “fgercased through foreshortening 
an observed nuclear disintegration. In determining Observer: Mrs. G. Cohen Exposure; Kilimanjaro 
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t the end of their range in our emulsions, lead to 
he production of different numbers of heavy charged. 
articles of which we distinguish the tracks. The 
‘esult is shown in Fig. 8a. » 

We can also determine the correspondi 
yution for those slow mesons ‘which oxjgjnate in 
1uclear explosions in : ulsion ; see Fig. 8b. In 
pite of the uncertainty in the true numbers of ejected 
»mesons—which lead to no secondary particles of 
which we distifiguish the tracks—and the relatively 
mall total ‘number of ejected mesons observed, 
iitherto, it is clear from Figi:8 that there are sub- 
itantial differences between the two digtxibutions. 
[n particular, a much greater proportion of the 






distri« 








jected mesons,lead to "disintegrations with the 


mission of heavy particles than is the case with 
iegative mesons which come to the end of their range 
n the emulsions after being generated at points 
»tside it. Thus, suppose the ejected mesons to be, 


dentical in type with the ordinary negative mesons,” | 





from the distribution shown: in, Fig. 8d, it can be 
ihown that for every negative meson whi¢h produces a 
lisintegration with the emission of 5ne or more heavy 
tharged particles, there are féür/$which give rise to 
10 observed secondary particles. We should there- 
‘ore expect the observed seventeefi ‘ejected’ c-mesons 
;» be accompanied by about seventy cases in which 
in ejected meson produces no observed disintegration 
at the end of its range in the emulsion. This number 
8 to be compared with the three actually found. We 
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Fig. 6. Ejected o-meson of short range 
We interpret this event as due to the ejection of a o-meson from 
the point P, the partiele producing a secondary disintegration 
at the point S. The seattering of the particle producing the 
track is clearly marked, bu direction of motion is ambiguous. 
Our interpretation is bas the large deviation of the track 
near S, a feature commonly red with mesons at the extreme 
end of. range 
Observer: Mrs. W.J. Van der Merwe Exposure: Jungfraujoch 
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Fig. 7. In this event, a meson is produced at the point P, and at 
the end of its range it produces a disintegration at the point S 
from which a single proton is emitted. In contrast with the other 
events, the production of the meson appears to be accompanied 
by the emission of a single heavy particle of short range 
Observer: Mrs. B. A. Moore Exposure + Jungfraujoch 
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must conclude that the ejeeted mesons are of a 
different nature from the majority of the negative 
mesons which enter the sion from points outside 
it. A similar result fo s if the fraction of the 
o-mesons which are assumed to be negatively charged 
ig reduced to 490 per cent or lower. i 

a results also appear to have a bearing on the 
important question of the atomie capture of mesons 










by atoms. targe proportion of the ejected mesons 
obs d.in the present experiments must have been 
bro j.rest in the gelatine, and have produced 


ation of a light nucleus. In a subsequent 
paragraph we suggest that the ejected mesons are 
heavy particles (300 me) with a short life-time, 
<~10% sec. If this is eorreet, the time which 
elapses before they are captured into a K-orbit must 
be less than this value. A similar result follows, 
presumably, for mesons of mass ~ 200 m, The 
present results, therefore, give strong support for the 
view that the delayed coincidence experiments can- 
not be explained as due to the time taken by a 
negative meson to reach a K.orbit*?. ^8 








of Ejected z-Mesons ` 

r feature of the observati 

the absence of any ejected z-mgons, particles w 

recent experiments by Gardner and Lattes* prove to 

be positively charged. We cannot be certain that all 

the ejected je soe have found are negatively 
Ho of 





A B 





f the three ejected p-mesons 
might be assumed to be positive. We can be sure, 
however, that most of the ejected mesons, and it is 
reasonable to assume t li of them, are negative. 

We can account for ailure to observe a 
positively charged ejected meson, in the conditions 
of our experiments, of the repulsive forces 
exerted on such a particle during its escape from the 
parent nucleus ; “forces which will ensure that it will 
be emitted with an appreciable kinetic energy. 
Because of the rapid increase of range with energy, 
an increase in speed of emission of a particle will 
greatly decrease the probability of its coming to rest 
in the emulsion and being identifiéd. It is therefore 


charged, for s 
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Fig '8.. Relative frequency of the disintegrations produced by 
negative mesons which lead to the emission of different numbers 
of heavy charged particles; (a) mesons entering the emulsion ; 
š- (b) mesons created in the emulsion 
: reason to attribute the marked inequality between 
the observed numbers of ejected positive and negative 
mesons to the particular conditions of our experi- 


ments, and the effect of the nuclear charge. 





Interpretation of the Results 

In accord with previous assumptions, it is possible | 
to give an account of the present observations in 
terms of two types of mesons, of mass ~ 320 m, and 
m~ 200 Mme, which can be charged either positive 
negatively. We assume that the heavy particles 
a strong interaction with nucleons, and that the 
produced in processes which commonly lead to the 
explosive disintegration of nuclei. 
regarded as having:a short life-time, so that when it 
is produced in the atmosphere, it usually decays in 






flight to produce a light meson and a neutral particle. ; 


Further, from measurements of the masses’, it is 
reasonable to assume tentatively that these light part- 
icles are identical with the mesons of the penetrating 
component of the cosmic rays. It then follows, from 
the delayed coincidence experiments’, that the nega- 
tive particles of this type which are brought to rest in 
the gelatine will decay with the emission of an electron, 
d will appear in.the present experiments among 





negative mesons which stop in a silver bromide grain 
may produce disintegrations with the emission of 
heavy particles, and so appear among our o-mesons ; 
otherwise they will contribute to the p-mesons: 

These assumptions allow us to explain the differ- 
ence in the two distributions, shown in Fig. 8; for 
an ejected c-meson is to be regarded as a heavy 
meson which, at the end of its range i in solid materials, 
is captured by an atom, afterwards interacting with 
the nucleus, whatever its atomic number, and leading 
toits disintegration. On the other hand, the majority 
of the negative mesons entering the emulsion are 
regarded as light mesons, which, if captured by*àn 
atom of low atomie number, decay with the emission 
of an electron’; and which, even if.captured by one 
of high atomic number, may give rise to nogobserved 
secondary heavy particles. 








Sema soo M ER be 


A heavy meson is- 


‘the g-mesons. On the other hand, some of the light 
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It may be noticed that the observation that a fev 
of the ejected mesons do not produce disintegration 
with the emission of heavy charged particles is no 
inconsistent with.the view that they are all of mas 
“av 320 Me 3 for, $n some cases, ore or more neutron 
may a be emitted in the disintegrations the 
produce. On the other harid, we cannot exclude thi 
possibility that some of the ejected particles are ligh 
negative mesons. The evidence strongly suggests 
howéver, that the proportion of light particles 
of the type commonly: found among the penetrating 
particles of the cosmic radiation, which are produces 
directly in the observed processes, is less than 20 pei 
cent. 

5. * The origin of the different typé&.of mesons in the 
cosmie radiation, according to the present assump 
tions, is shown schematically in Fig. 9.) It is assumec 
that the ‘primary radiation’, possibly neutrons anc 
“protons, in collisions with nuclei, gives rise to the 

«emission of both positive and negative particles o 
mass ~ 300 me, xt and x-. When formed in the higk 
atmosphere, these particles decay in flight to produci 
particles, ut and i7, of mass ~ 200 me, and a neutra 
particle v*. «The indicated decay of this neutra 
particle into twó photons is speculative. Those o 
the u.-particles forriied by decay in flight can.stop in the 
emulsion either in the gelatine O, or in a silver brom 
ide grain Y. The positive particles, ^, are àssumec 
to decay with the emission of an. electron and ¢ 
-neutral particle, both of which are unobserved in the 
emulsion. It is further assumed that the w 7-particles 
when stopped in gelatine, also decay with the emis 
sion of a negative electron. These particles, u^ ane 
uT, together congtifute the majority of the p-mesons 
Some of the u^-particles which stop in a silver 
< bromide grain may possibly produce disintegrationi 
with the emission of heavy particles. In this case 
they will appear in our experiments among thi 

c-mesons. 

When the primary radiation interacts with thi 
` nuclei of matter in the immediate neighbourhoo 
of the plate, the nt- and z--partieles, if ejectec 
with a suitable kinetic energy, can stop in the 











“2° The x~-particles then interact witl 
either light or heavy nuclei to produce ‘nuclear dis 
integrations; they thus contribute at least the 


majority of the c-mesons. The x+-particles come tc 
the end of their range and suffer u-decay ; they thus 
appear as our z-mesons. Finally, if the collision ol 
the primary radiation with a nucleus occurs in thé 
emulsion, we sometimes observe the ejection of a 
n~-particle. In accord with the present assumptions 
we also postulate tha a -particles are sometimes 
emitted in such explosions, but that they commonly 
escape detection because, of their higher energy of 
emission, 

In accordance with the u tionships suggested in 
this scheme, we should expect to observe approxi: 
mately equal numbers of c- and x-mesons,. Recent 
experiments have enabled us to increase the accuracy 
of the determination of the relative frequency of 
occurrence of the two types, and we have obtained 
the value No/Nx = 1-05 + 0-25. í 

In spite of the qualitative agreement between the 
new experimental results and. the present assump. 
tions, it is clear that the latter must. be accepted, at 
present, with reserve. Prof. Klein? has raised the 
question, for example, as to whether the heavy 
negative mesons, which n prednoe disintegrations and 
whieh are produced. artificially, are, in fact, the 
negative counterparts the positively charged 
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Fig. 93 Tentative schematic representation of 
H-mesons, oi 


“mesons. While the approximate equality in the 
iumbers of c- and x-mesons observed in the cosmic 
adiation, and the determinations of their masses, 
ive strong support to the Monption that they are 
articles of the same type, if cannot be regarded as 
mally established. Secondly, the limits of error in 
he determination of the masses of the individual 
osmic-ray mesons are such that we cannot yet 
xclude the possibility that most of the p-mesons are 
mixture of different types, of different mass. Both 
hese: points of uncertainty will presumably be 
larified when more accurate determinations of the 
ioe of the different classes of particles have been 
e. dea 

In view of the above reservations, and of the 
Ossibility that the ejected o-mesons are composed 
f particles of different types, we may summarize 
he resulta of the present experiments in the following 
eneral terms.. The mesons which we observe to be 
roduced also have a high probability, when re- 
uced to low velocities, Of producing nuclear dis- 
itegrations of both light and heavy elements, with - 
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the emission of heavy particles. Their behaviour is 
therefore consistent, in both respects, with the view 
that they have a strong interaction with nucleon 

We are indebted to Dr. Franzinetti and Dr. 8. 
Rosenblum for some preliminary information on the 
sign. of the charge of p-mesons obtained in magnetic. 
deflexion experiments; to Dr. H. Fróhlich and Mr. 
P. H. Fowler for discussions on the relative numbers 
of ejected o- and m-megons ; and to Mr. A. G. Meek 
for organising a safari for the ascents of Kilimanjaro 
to obtain the exposures &t 16,000 ft. 
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Hope Professorship of Zoology at Oxford : 
- Prof. G. D. Hale Carpenter, M.B.E. 


Tux best wishes of scientific men everywhere go 
to Prof. G.-D: Hale Carpenter on the occasion of his 
retirement from the Hope professorship of zoology at 
Oxford. He has oceupied this chair since 1933 when 
he succeeded the late Sir Edward Poulton. After 
taking his degree in the honours school of natural 
science at Oxford, Prof. Carpenter gained a scholar- 
ship at St. George’s Hospital Medical School, London. 

“There he completed the usual medical courses, and 
obtained the certificate with distinction of the London 
School of Tropical Medicine. Thus qualified, he 
joined the Colonial, Medical Service in 1910 and was 
appointed in the same year to the Royal Society’s 
Sleeping Sickness Commission in Uganda. In the 
First World War he served in the East African 
Campaign during the years 1914-18. Afterwards he 
was made specialist officer for the control of sleeping 
sicknéss.in Uganda from 1920 until 1930 and, in the 
following year, he retired from the Colonial Service. 

Settling in Oxford amid highly congenial sur- 
roundings, Prof. Carpenter identified himself with the 
aims of the Hope Department, and it must have 
been a source of gratification to him when he followed 
in the footsteps of the great protagonist of Darwinism 
only two years later. All through his African career 
he was an ardent field naturalist. His duties in con- 
nexion with tsetse-fly problems took him constantly 
into the field. Many of his experiences and observa- 
tions are embodied in his two books “A Naturalist 
on'Lake Victoria” (1920) and “A Naturalist in East 
Africa” (1925). While at Oxford he has established 
a teaching course in entomology and published in 
collaboration with E. B. Ford a handbook “on 
“Mimicry” in Methuen’s Biological Series. This latter 
book embodies much of Carpenter’s original work 
and. notably his field observations on mimetic 
Lepidoptera and their enemies. In this way he has 
replied to the many crities of the mimicry theory 
who, as often as not, had no such first-hand inform- 
ation with which to support their contentions. 
¿During his tenure of the Hope professorship, in 
addition to his writings on Lepidoptera, he has 
developed the scientific value of the associated 
collections along sound lines. In particular, pre- 
daceous insects and their prey and the evidence of 
bird attacks on Lepidoptera deserve special mention. 
Prof. Carpenter has served as president of the Royal 
“Entomological Society of London (1945-46), and as a 
vice-president of the Linnean Society. 


Dr. G. C. Varley 


Dr. G. C. VanrnEY, who has been appointed to. the 
Hope professorship of zoology at Oxford, was 
educated at Manchester Grammar School, and went 
up to Cambridge with a major open scholarship in 
natural science at Sidney Sussex College in 1929. He 
obtained a first class ip both parts of the Natural 
Sciences Tripos and was awarded the Frank Smart 
Prize for zoology in 1933. In the same year he was 
appointed to a research studentship at Sidney Sussex 
College and became superintendent of the Entomo- 
logical Field Station. During 1935-38 he was a 
research fellow of his College and in the latter year 
he obtained the degree of Ph.D. for a thesig on “The 
Natural Control of the Knap-weed Gallfly". 
he was appointed to a University demonstratorship 
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Museum of Zoology at Cambridge. During the earl; 
part of the War, he was engaged in research on wire 
worm control, and in. 1941 he joined the Army 


"Operational Research Group of the Ministry o 


Supply... Here he did distinguished work on th 
application of radar to coast defence and was pro 
moted to the rank of senior'experimental officer 


After the end of the War, in 1945, he was appointec 


to the readership in entomology in the Departmen: 
of Zoology at King’s College, Newcastle-on-Tyne 
Dr. Varley's main interests lie in the field of populatior 
studies With particular»reference to insects, and hi 
has a wide knowledge of the whole field of ecology 
He is a first-class naturalist and.& man who hai 
exceptional powers for interesting his students in al 
branches of his subject. “His new appointment wil 
give him the opportunity of developing to the ful 
his chosen field of work at a university which ha 


"already made such important contributions to thi 


study of animal ecology. 


Paris Academy of Sciences : : 
Prof. Robert Courriei 


Tus Paris Academy of Sciences has two ‘secrétaire: 
perpétuels': Prince Louis de Broglie, and very 
recently, Prof. Robert Courrier, who was elected ir 
May in succession to the late Prof. Alfred Lacroix 
Prof. Courrier, who was born in 1895, began hi 
medical studies at Nancy, but they were interruptec 
by the First World War. On demobilization in 1919 
he went to Strasbourg to work in the laboratory o 
the well-known endocrinologist, Prof. P. Bouin. Hi 
was appointed a professor in the Faculty of Medicini 
at Algiers in 1926, and went to Paris in 1938, wher 
he has since held & chair in the Collége de France 
He was elected to the Academy of Medicine in 1941 
and to the Academy of Sciences in 1944. 

Prof. Courrier's work has been on the glands 6 
internal secretion. One of his first investigation: 
concerned the thyroid; when he showed that one car 
inhibit this gland by massive doses of the thyrok 
hormone, He produced important evidence in sup 
port of the theory of Prof. Bouin, on the elaboration 
of the male hormone by the interstitial tissue of th« 
testicle. He played a large part in the early researche: 
on the female sex hormones ; he found in the humas 
female the follicular hormone which Allen and Dois} 
had just discovered in the sow ; hefound this hormont 
outside the ovary, and in particular in the amniotii 
liquid, and he remarked that it could pass throug! 
the placenta and the mammary gland, and powerfully 
affect the foetus and the newly born. He demon 
strated the hormonal dualism of the ovary, at a tim: 
when leading workers héld the view that only on 
hormone was secreted. With his pupils he has studies 
for a long time the functional relations connecting 
the two ovarian hormones, and he has made a de 
tailed analysis of the endocrinology of gestation 
which he has described in a recently published book 





Mathematics at University College. Bangor: 
M . E. Littlewoor 
Mr. D. E. Lirrtewoop, whose appointment to th: 
chair of mathematics at the University College o 
North Wales, Bangor, in succession to Prof. T. G 
Cowling, has recently been announced, is well knowi 
as an algebraist. His best-known work is cohcernet 
with the theory of group characters, a branch o 
algebra which has been extensively developed in th 
last fifty years and which- has, an unusually wid 
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application to fields as diverse as the algebraic theory 
of invariants and modern quantum mechanics. 
Littlewood’s work is in the direct line of tradition 
associated with thé names of Frobenius, Alfred 
Young, and Schur; and his book; “The Theory of 
Group Characters” published in 1940, is a standard 
work on the subject. In recent papers, Littlewood 
has developed a calculus of a class of symmetric 
functions known as Schur functions which have 
recently been shown to have extensive applications 
in invariant theory. 
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lPromethium, the New Name for Element 61 


AT a symposium held by’ the American Chemical 
Society at Syracuse University on June 30,.J. A. 
Marinsky and L. E. Glendenin, who during the War 
khad succeeded in separating element 61 from the other 
uranium fission products, proposed to christen this 
element ‘promethium’. They explained their choice 
iby & reference to Prometheus, “‘who stole ‘fire from 
heaven for the use of mankind and for his audacity 
was chained to a mountain by the gods and set upon 
by vultures. This name not only symbolizes the 
‘(dramatic way in which the element may be produced 
in quantity as a result of man’s harnessing of the 
energy of nuclear fission, but also warns man of the 
impending danger of punishment by the vulture of 
war. In a review published some eighteen months 
mgo (Nature, 159, 8; 1947) the conclusion was 
sreached that Prof. C. D. Coryell's group, to which 
~Marinsky and Glendenin belong, had the strongest 
wlaim to the discovery of element 61 and was entitled 
Ko give it & name. Some may perhaps think the 
present proposal a little far-fetehéd, since there are 
more impressive effects of atomic energy known than 
Khe production of small quantities of a new rare 
earth, and classical students may take exception to 
Khe vultures—since Prometheus’ quarrel was with 
‘Zeus, the bird sent by his antagonist to torture him 
was, naturally, an eagle; but the etymology of this 
mew name will soon be of as little importance as that 
of dozens of other element niimes which.are much less 
‘appropriate. There are still the rival~claims for 
‘illinium’ and, more recently, for 'eyclonium' (see 
Chemical and Engineering News, 25, 2555 ; 1947), and 
4t is, therefore, too early to say whether the chemists 
of Coryell’s group will be generally recognized as the 
discoverers of element 61; but their brilliant work 
seems to merit this international recognition, and 
there is a great likelihood that promethium (symbol 
Pm) will take its permanent place in the table of the 
chemical elements. 


‘Commonwealth Plant Breeders’ Meeting 


AN informal meeting of Commonwealth plant 
reeders was held at the School of Agriculture, 
(Cambridge, during June 24-25. Representatives from 
Australia, Canada, England, Malaya, New Zealand, 
Worthern Ireland, Scotland, Sierra Leone, South 
Africa, Sudan, Tanganyika and Wales were present ; 
Or. P. S. Hudson, director of the Commonwealth 
Bureau of Plant, Breeding and Genetics, acted as 
shairman. The proceedings of the meeting included 
a review by Dr. P. S. Hudson and Mr. R. H. Richens 
of the work of the Commonwealth Bureau of Plant 
Breeding and Genetics since the last similar meeting, 
short reports by the delegates of the principal lines 
along which plant breeding is developing in the various 
Commonwealth countries, and an account by Dr. P. S. 
KIudson of the results of the meeting held at Wash- 
ngton last April, between the Food and Agriculture 


NATURE 


175 


Organisation, the Commonwealth Agricultural Bur- 
eaux, the U.S. Department of Agriculture and other 
bodies, on genetic stocks. Among the resolutions 
passed at the meeting, several deprecated any 
reduction in the number or length of the abstracts 
appearing in Plant Breeding Abstracts} the periodical 
published by the Commonwealth Bureau of Plant 
Breeding and Genetics; support was given to a 
proposal to institute a standing inquiry service 
whereby plant breeders should be sent details..at 
régular intervals of all published articles bearing on 
their own field of research; and suggestions were 
made to provide for an efficient service for the main- 
tenance of genetic stocks of crop, plants. The 
proceedings of the meeting will be circulated to the 
delegates and to other interested bodies. , 
Olympic Torches oo 

Tax Organising Committee of the XIVth Olympiad 
approached the Department of Scientific and Indus- 
trial Research in 1946 for assistance and advice on the 
design of a torch to be carried by relays of runners 
across Europe from the plain of Olympia to Wembley 
Stadium in London, and on the most suitable fuel. 
This problem was undertaken by the Fuel Research 
Station, and the actual investigation was carried out 
by Dr. L. R. B. Shackleton. After many trials, it was 
decided that the most suitable fuel was hexamine in 
the form of tablets. Hexamine gives a non-luminous 
flame, and to make the flame visible in all weathers 
6 per cent of naphthalene was added. The fuel was 
manufactured by Promedico Products, Ltd., 22, 
Turle Road, London, N.4. Prototype torches made at 
the Fuel Research Station were tried out by runners, 
first from the South London Harriers and, after 
certain modifications in design, by officers from the 
Royal Naval College, Greenwich. In the final design 
of the torch, seven tablets are enclosed in a perforated 
métal cylinder with an inner sleeve concealing the 
lower three tablets. As the upper tablets burn away, 
the lower reserves are forced up into the burning zone 
by a spring. In order to facilitate lighting, the 
Wessex Aircraft Engineering Co., Ltd., Salisbury, 
provided a tablet of nitrate composition which was 
introduced on top of the fuel pack. A quick-match, 
provided for ignition, protruded through the per- 
forated container. One or two final refinements were 
introduced at the concluding stages to safeguard the 
effectiveness of the torches during transport to the 
various countries through which the relay runners 
had to pass. The fuel tablets were totally enclosed in 
a nitro-cellulose cover provided by Cascelloid, Ltd., 
High Holborn, London. This cover burned imme- 
diately on ignition, leaving no carbon residue. The 
perforated metal fuel container was also capped and 
sealed with adhesive tape. Both of these precautions 
were considered necessary to preserve the fuel and to 
avoid any risks of accidental ignition. 


Museum of the History of Science, Oxford 


Srwom 1940 the Museum of the History of Science, 
Oxford, has been making.inquiries as to the where- 
abouts of a number of válusble and irreplaceable 
objects which had been stored at the beginning of the 
War by the late curator of the Museum, Dr. R. T. 
Gunther. These included the oldest dated instrument 
in the world, an astrolabe dated a.p. 984, the astro- 
labes of Queen Elizabeth and Archbishop Laud, the 
sundial made by Nicolaus Kratzer for Cardinal 
Wolsey, and many other treasures. Dr. Gunther died 
without revealing the place where he had stored these 
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valuables. They have now been found in the stone- 
vaulted basement of the Museum, packed in three 


cases which “were labelled as containing various’ 


astronomical instruments of the late eighteenth 


century and mixed with a number of cases actually ' 


containing such instruments. By this means, it is 
conjectured, Dr. Gunther had intended not only to 
protect them from air attack but also from the 
searches of a possible invader. It is hoped that the 
Museum will open next October, when these treasures 
will be displayed once more to public view. 


Use of Selenium for Pest Control 


INVESTIGATIONS have shown that selenium salts, 
among other substances applied to the soil, are:taken 
up by plants and will make the plants so treated 
poisonous to certain pests that attack them. Selenium 
compounds, such as sodium selenate, have lately been 

. tried by a few growers for the control of chrysanthe- 
mum eelworm and some other pests of flower crops. 
This is dangerous because selenium compounds are 
poisons to man ; moreover, they may persist for long 
periods in the soil, and if food crops are grown later 
in treated soil the plants may take up the poison in 

' sufficient amount to make them injurious to health 

ifeaten. For the present, neither sodium selenate nor 
any selenium compound should in any circumstances 
be used for pest control purposes. The Ministry of 

Agriculture and Fisheries understands that no pro- 

prietary insecticide containing selenium is manufac- 
tured in Great Britain. 


Astronomical Instruments 


Sœ Howarp Gruss, Parsons AND Co. have 
issued a catalogue of some of the astronomical equip- 
ment designed and manufactured by the Company. 
The photographs and illustrations are arranged in 
sections as follows: reflectors, refractors, domes, 
driving mechanism, breechpieces, transits, coelostats, 
objectives and mirrors, and also “In the Workshops". 
The illustrations do not represent in every detail the 
latest design practice because advances in engineering 
technique during the War are now applicable in 
some cases to the design of astronomical equipment. 
At the end of the book there is & list of the large 
telescopes—twelve altogether—manufactured by the 
Company between 1927 and 1947. 


The Night Sky in August 


New moon occurs on Aug. 5d. 04h. 13m., V.T., and 
full moon on Aug. 19d.,17h. 32m. The following 
. conjunctions with the moon take place: Aug. 2d. 
07h., Venus 9? 8. ; Aug. 9d. 05h., Mars 2° S. ; Aug. 
14d. 04h., Jupiter 4^ N. ; Aug. 31d. 03h., Venus 8? S. 
Mereury, which rises an hour before the sun on 
Aug. 1, is in superior conjunction on Aug. 11, and is 
badly placed for observation during the greater 
portion of the month. Venus rises at lh. 40m., 1h. 
20m. and lh. 15m. at the beginning, middle and end 
of the month, respectively, and can be seen for some 
hours before sunrise. The stellar magnitude of the 
planet is about —4-2.fhroughout August, and the 
visible portion of the illuminated disk varies from 
0-3 to 0-47., Mars sets at 21h. 38m., 20h. 55m. and 
20h. 10m. at the beginning, middle and end of the 
month, respectively, and can be seen for & short 
time after sunset. Jupiter, in the constellation of 
Ophiuchus, can be seen low in the evening, setting 
at Oh. 25m. and 22h. 30m. on Aug. 1 and 31, re- 
spectively. The planet is stationary on Aug. 16. 
Saturn, in conjunetion with the sun on Aug. 19, is 
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not well placed for observation. On Aug. 31 the 


‘planet rises an hour before the sun but is practically 


unobservable. No occultations of stars brighter tham 
mag. 6 occur during August. ‘The Perseid meteore 
attain a maximum about Aug. 10—12, but moonlight 
will partly interfere with the observation of the 
shower at that time. . 


Announcements 


We regret to announce the death of Sir Clifford 
Paterson, O.B.E., F.R.S., director of the Research 
Laboratories of the General Electric Co., Ltd., which 
occurred on July 26. 


Pror. RAOUL COMBES, professor of plant biology. 
in the University of Paris, has been elected to the 
Section of Botany of the Paris Academy of Sciences 
in succession to the late Prof. P. A. Dangeard. 


' Iw commemoration of the centenary of the birth o 
Baron Roland von Eötvös (see Nature, July 24 
p. 135), & small collection illustrating his work ha» 
been arranged at the Science Museum, London. I 
will remain on view until September. 


Tue Managers of the Royal Institution have 
appointed Dr. D. P. Riley, University demonstrato: 
in the Department of Mineralogy and Petrology 
Cambridge, to the Dewar Research Fellowship 
tenable in the Davy Faraday Laboratory of the 
Royal Institution. Dr. Riley will undertake a pro 
gramme of research on the application of method» 
of X-ray diffraction analysis to the study of th 
structure of colloidal systems and biological material 


Parr of the exhibition of photographs demonstrat 
ing the value of air photography to archsolog; 
recently held in London (Nature, July 17, p. 96) ha 
been transferred to the Ashmolean Museum, Oxfordi 
for the period August 2-September 4. 


A SYMPOSIUM on the-^Chemistry, Metabolism anu 
Biological Effects of Stefoid Hormones” will be hel» 
in the University of Wisconsin, during September 6 
8, under the auspices of the University of Wisconsi: 
and the U.S. National Research Council Committe 
on Growth, acting for the American Cancer Society 
Among the topics to be discussed are: clinical use o 
steroids in gynecology; growth and fattening o 
animals; metabolism and excretion of steroids 
relation of structure to function of steroids ; lactation 
and reproduction in animals; clinical and experi 
mental work on cancer; metabolism of convales: 
cence; sex differentiation and steroids., The sym 
posium will be open to the public. Further particular 
can be obtained from Dr. Edgar S. Gordon, chairma» 
Symposium Committee, University of Wisconsin. 


THE Science Co-operation Office in Cairo of th 
United Nations Educational, Scientific and Cultur: 
Organisation has compiled a very useful list o 
scientific papers published in the Middle East an: 
received by the Office up to March 1, 1948. Th 
papers are classified under mathematics, mechanic 
and physics, chemistry, geology’ and  geophysier 
botany, zoology, medical sciences, engineering 
agriculture and psychology, and there are singh 
entries under paleontology and biology. Most « 
the entries are under zoology, medical sciences, agri 
culture and psychology. A list of periodicals re. 
viewed includes particulars of frequency, price an 
the name and address of the publisher, the periodical 
being arranged by countries. 
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Synthesis of Vomipyrine 


AN outstanding result of Wieland’s long series of 
investigations of vomicine was the degradation of 
the alkaloid to a base, Cy;HigN., termed vomi- 
pyrine!. This afforded yellow salts, and the spectro- 


chemical behaviour clearly indicated its constitution ' 


as an alkylated pyrroquinoline, C,,H,N,.C,H,, 


although the position of fusion of the rings and the ' 


position and distribution of the alkyl group or 
groups (2Et, Me, Pr, Bu, etc.) was unknown. Guesses 
based on the earlier strychnine formule were dis- 
proved by synthesis?. 

Even with the strychnine formula (I) now con- 
sidered to be established beyond doubt? there 
remained some ambiguity. Our first idea was that 
vomipyrine should be 5-isobutyl-7 : 8-pyrroquinoline? ; 
but a few months ago, Prof. H. Wieland kindly 
informed us that vomipyrine contained a methyl- 
imino-group. This modified our view and the base 
was then thought to be Ind-N-methyl-5-propyl-" : 8- 
pyrroquinoline or Ind-N-»ethyl-5-isopropyl-7 : 8- 
pyrroquinoline (II). There was little evidence to 
enable a choice to be made between these, or, what 
is the same thing, to locate the carbon atom which is 
extruded from the skeleton. f 

However, a carbon atom had been lost once before, 
namely, in the distillation of the products of re- 
duetion of methylstrychninium salts. In this case 
the conclusion was reached that a carbon atom 
attached to oxygen had been eliminated*. Therefore, 
the constitution with an isopropyl group was favoured 
for vomipyrine. 
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The dotted lines in (I) indicate the fissions assumed 
to occur; the N-methyl group of (II) is not present 
in (I) but occurs in the related vomicine structure’, 

We therefore decided to synthesize a base of the 
constitution (II), and in the first place studied 
methods for the preparation of the hitherto unknown 
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7 : 8-pyrroquinoline itself. An application of the 
modified Skraup reaction? to 6-nitro-o-toluidine 
afforded 7-nitro-8-methylquinoline, m.p. 134—134-5°, 
and this, by reduction and formulation, was con- 
verted into 7-formamino-8-methylquinoline, m.p. 
157°. Cyclo-dehydration to 7: 8-pyrroquinoline, 
m.p. 216-217°, occurred on heating with potassium 
t-butoxide, although the yield was small. Treatment 
of this base with potassamide in liquid ammonia, 
followed by methyl iodide, yielded Ind-N-methyl- 
7 : 8-pyrroquinoline, m.p. 112°. The salts of the two 
tricyclic bases were yellow and the absorption spectra 
of the bases were like those of vomipyrine and other 
pyrroquinolines. 

The way was thus open to an unambiguous syn- 
thesis of (II). p-Cymene was dinitrated? and reduced 
to 6-nitro-2-amino-p-cymene. The Bradford, Elliott 
and Rowe technique’ was used in the preparation of 
7-nitro-8-methyl-5-isopropylquinoline, m.p. 88°. This 
was reduced to the amine, m.p. 109°, which was 
formylated (m.p. 123°) and cyclo- “dehydrated as above 
to 5-isopropyl-7 : 8-pyrroquinoline, m.p. 182-183° 
(hydrochloride, sinters at 222°, liquid at 226°; 
Wieland’s base, CiusHisNa, obtained as a by- ‘product 
in the formation of vomipyrine, was an oil; hydro- 
chloride, sintered ‘at 220°, m.p. 240°). The potass- 
amide -liquid ammonia—methyl iodide method then 
gave the desired Ind-N-methyl-5-iso-propyl-7 : 8- 
pyrroquinoline (II) m.p. 108-108-5°. The base 
crystallized from light petroleum (b.p. 60-80°) in 
flat, rectangular, colourless plates, but two opposite 
angles were usually truncated, giving a six-sided out- 
line. The ultra-violet absorption in methanol showed 
maxima at 2660 A. (log e, 4:17) and 3380 A. (log e, 
3-75). There is a slight discrepancy here since Wieland 
and Horner® give for vomipyrine maxima at 2677 A. 
(log £, 4:4) and 3347 A. (log e, 3-8); the possible 
error indicated was, however, + 20 A. 

AII doubt was dispelled when Prof. Wieland kindly 
furnished us with a small specimen of authentic 
vomipyrine. We are very grateful to him for this 
collaboration. This specimen crystallized from light 
petroleum in the characteristic six-sided plates and 
had m.p. 106:5-107:5° after drying at 50°/20 mm. 
Mixed with our synthetie base, the melting point 
was 108.5? after sintering at 107°. 

Crystallographic, including X-ray, comparisons of 
the two specimens showed complete identity, and we 
are greatly obliged to Mrs. D. Hodgkin for kindly 
undertaking this work. 

The bases fluoresced identically blue-violet in 
ethereal solution and gave identical (characteristic) 
Hopkins - Cole and pine-splinter reactions. 

The importance of vomipyrine, always great, was 
enhanced by the recent demonstration of the relation 
of vomicine to strychnine’. It was then pointed out 
that vomicine chemistry had acquired a direct bear: 
ing on the strychnine problem. Although it is true 
that the constitution of strychnine is already estab- 
lished, the proof is a long one and, though rigid, it 
demands a close and critical study of a most complex 
branch of structural chemistry. The synthesis of 
vomipyrine facilitates a more direct approach. It 
confirms the constitution (I) in regard to those 
features that have been regarded by some authors 
as most open to criticism. 

*It is worthy of note that degradation products, 
which have been synthesized, cover the entire carbon 
and nitrogen skeleton and all the rings except that 
which includes the cyclic ether group. These pro- 
ducts are dinitrostrychol, tryptamine, carbazole, 
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, vomipyrine and f-collidine. There is sufficient over- 

lap to fix the positions of fusion of the rings. 
: ^ R. ROBINSON 

' A. M. STEPHEN 

Dyson Perrins Laboratory, 
University, Oxford. 
July 7. 

! Wieland, H., and Horner, L., Annalen, 528, 73 (1937). 

* Horner, L., Annalen, 640, 73 (1939) ; cf. ref. 9. 

3 Robinson, R., Experientia, 2, 28 (1946). Openshaw, H. T., and 
Robinson, R., Nature, 157, 438 (1946). Chakravarti, R. N., 
and Robinson, R., Nature, 160, 18 (1947). 

‘ aNd K. H., and Robinson, R., J. Chem. Soc. (in the press, 


x Pertin, W. H., Robinson, R., and Smith, J. C., J. Chem. Soc., 1239 


* palley, A, S., and Robinson, R., Nature, 161, 433 (1048). -. 
7 Bradford. L., Elliott, T. J., and Rowe, F. M., J. Chem. Soc., 487 


© Kyker, G. C., and Bost, R. W., J. Amer. Chem. Soc., 61, 2469 (1939) 
* Wieland, H., and Horner, L., Annalen, 636, 89 (1938) ; cf. ref. 2. 


Structure of Dunnione 


'Tuz investigation of dunnione and its transforma- 
tion products by Price and Robinson! did -not 
completely establish the structures of these com- 
pounds. The work was interrupted by the War; but 
Dr. Price has recently suggested that the further 
examination of these substances be included in a 
programme of research on quinones which is pro- 
ceeding in this Laboratory. As closely related work 
is being done in the United States, it seems desirable 
to give a brief preliminary report of the scope of 
the present investigations, and of the results already 
obtained. 1 

.'The structures previously assigned to dunnione and 
the iso-dunniones have been confirmed by the syn- 
thesis of dl-dunnione and f.iso-dunnione.  Claisen 
rearrangement of 2-vy-dimethylallyloxy-1 : 4-naphtha- 
quinone gives rise to two products: the normal re- 
arrangement product, 2-hydroxy-3-««-dimethylallyl. 
1 : 4-naphthaquinone (m.p. 70—71°), and the abnormal 
product, 2-hydroxy-3-«8-dimethylallyl-1 : 4-naphtha- 
quinone. The latter compound proved to be identical 
with the tso-dunniol of Price and Robinson (loc. cit.), 
and by ring closure with sulphuric acid it is converted 
to apf-trimethyldihydrofurano-1 : 2-naphthaquinone 
identical with the [-£so-dunnione derived from 
natural dunnione. Similarly, ring closure of the 
normal rearrangement product gives ««-trimethyl- 
dihydrofurano-1:2-naphthaquinone (m.p. 93-94°), 
which is evidently the racemic modification of 
dunnione. Its melting point is not depressed by 
mixing with the natural dextrorotatory pigment 
(m.p. 98-99°), and on treatment with cold alkali it is 
gradually converted to two products, which are 
evidently di-x-dunnione (m.p. 110—111?) and dl-allo- 
dunnione (m.p. 141-142°). The first of these gives 
B-iso-dunnione on heating with sulphuric acid, and 
the second shows the characteristic absorption 
spectrum previously recorded? for the dextrorotatory 
atlo-dunnione derived from natural dunnione. 

It is noteworthy that the normal Claisen rearrange- 
ment of the yy-disubstituted allyl ether was accom- 
plished simply by boiling an alcoholic solution under 
refiux for a few hours. The yield was 93 per cent. 
When the ether was heated for a few minutes, without 
solvent, at a temperature slightly above its melting 
point, the main product was that resulting from 
abnormal rearrangement. 

The structure of ß-iso-dunnione has atso been 
proved by an independent synthesis starting from 
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2-hydroxy-3-Byy-trimethylallyl-1 : 4-naphthaquinone 
(rn.p. 169—170?). 

With the structures of these compounds thus 
established, it seems evident that the change from 
the dunnione to the 4so-dunnione structure is simply 
a somewhat unusual example of the Wagner-Meerwein 
type of rearrangement. 

Furthermore, it seems probable that the rearrange- 
ment of dunnione to allo-dunnione involves a reaction 
characteristic of 2-hydroxynaphthaquinones having 
a tertiary alkyl group in the quinone ring. ‘This 
hypothesis is supported by the observation that 
2-hydroxy -3-a«-dimethylallyl-1 : 4-naphthaquinone 
undergoes & similar reaction when heated with 
aqueous alkali, giving a product (m.p. 148-149?) 
which dissolves in aqueous sodium bicarbonate to 
give a yellow solution. An analogous product is 
obtained by the action of alkali on 2-hydroxy-3-««[- 
trimethylallyl-1 : 4-naphthaquinone (m.p. 8]—-82°). 

Full details of this work will be published elsewhere. 

R. G. CooxxE 
Organic Chemistry Laboratory, 
University of Melbourne. 
April 2.. 
1 Price and Robinson, J. Chem. Soc., 1522 (1939); 1493 (1940). 
3 Cooke, Macbeth and Winzor, J. Chem. Soc., 878 (1939). 


A Natural Precursor of the Folic 
` Acid Complex 


RzoENTLY Elvehjem and his co-workers! have 
demonstrated the presence, in rat liver homogenates, 
of a natural precursor capable of conversion by 
enzymes also present in liver to material having folie 
acid activity. They base the use of the term ‘folic 
acid’ on the fact that there is no evidence that the 
material produced is identical with pteroylglutamic 
acid. The same considerations apply to its use in 
the present communication. f ] 

Following observations made some time ago? that 
similar activity can be produced chemically by the 
interaction of histidine with certain components of 
an acid hydrolysate of casein, I have indicated? that 
this amino-acid may also act as a biological precursor 
of some member of the folic acid complex, and it 
now appears that in all probability it is identical with 
the precursor described by Elvehjem. 

An enzyme capable of converting histidine into 
material having growth-stimulatory activity for 
Streptococcus fæcalis R. has been shown to be widely 
distributed in Nature. It occurs in relatively high 
concentration in mouse skin tissue, mouse and cat 
liver, hog spleen and duodenum and in horse heart. 
Certain. of these tissues contain preformed growth 
factor, as is shown by the fact that samples heated 
to destroy enzyme activity induce marked growth 
and acid production in cultures of S. faecalis R. (cf. 
Table 1). Also apparently they contain appreciable 
amounts of the precursor postulated by Elvehjem, 
since incubation of fresh samples causes an increase 
in activity. 

Table 1. The activity of cat liver extract in producing folic acid from 


histidine at pH 7:4, estimated in terms of mi. N/20 acid produced 1 
10 ml. cultures of S. fæcalis in t after the addition of 1 mi. of the 
xture 


Mixture incubated for 18 hr. Acid production 
- (ml. N/20) 
0-5 ml. liver + 5:5 ml. phosphate buffer 4°45 
0:5 mi. liver (boiled) + 5-5 ml. phosphate buffer 410 
0:5 ml. liver + 5-0 ml. phosphate buffer + 0-5 ml, 
0-1 per cent histidine 5-45 
0:5.ml. liver (boiled) + 5:0 ml. phosphate buffer 


P 


solution + 0:5 ml. 0-1 per cent histidine solution) 4-16 
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These preparations, in addition to the activity 
lready present, are capable of producing increased. 
etivity when incubated in the presence of histidine. 
“able 2 shows the increased acid production in 
ultures of S. faecalis induced by the addition of 
iouse skin extract after incubation with various 
uantities of histidine at pH 7-4 for 18 hr. 


able 2. Activity of 0-2 ml. mouse skin extract incubated for 18 hr. 
at 87° O. with histidine 


Addition of histidine Acid production 
(ugm.[ml.) (ml. .N/20) 
150 3:81 
75 3-32 
37-5 2-01 
18-0 2:47 
0 1:45 


As a preliminary to a separation of the active 
‘component of the enzyme complex present in an 
xtract of cat liver, & preparation of vitamin B, 
onjugase using this extract as source was made. 
‘Vhen tested for folic acid production, it was shown 
hat the fraction soluble in 50 per cent saturated 
mmonium sulphate solution which contained the 
onjugase was not adequate, but that the precipitate 
zom this fractionation was also: necessary for the 
eaction with histidine to take place. 

The presence of relatively large amounts of folic 
eid in the liver preparations made separation and 
‘esting rather difficult, and the possibilities of horse 
wart were examined, since although it has only 
bout one quarter the activity per mgm. dry weight, 
the preformed folie acid content is about one half 
that in the liver preparations. Partial purification 
as been effected by. making use of the absorption 
f the protein on paper pulp in the presence of con- 
entrations of ammonium sulphate which were in- 
ufficient to produce a precipitate. Treatment of 
Ibis material with lower concentrations of ammonium 
ulphate elutes the activity quite effectively. 

25 mgm. of dried horse heart (prepared at 40° C. by 
"iobin, Ltd.) was extracted with 200 ml. of M/15 
shosphate buffer at pH 7-4. After filtration through 
; Seitz filter, the filtrate was diluted to 600 ml. with 
wuffer one-third saturated with ammonium sulphate, 
nd 50 gm. of paper pulp added. It was shaken 
or two hours and filtered. The paper was resus- 
wended in 600 ml. of pH 7-4 buffer, 8:3 per cent 
aturated with ammonium sulphate, and reshaken. 
"he paper after filtration was resuspended in 600 ml. 
vater and treated as before. Table 3 records the 
-etivity of the various stages in this fractionation, 
howing that the majority of the enzyme is eluted 
wy the dilute sulphate solution. : 


Table 3. Activity of fractions of a horse heart extract 
Acid production 
Mixture incubated ml. 0-5 N acid 


Increase due 
Actual to histidine 
*] ml. Original extract 0:12 
‘1 ml. Original extract 4-500 ugm. 
histidine 0-46 0:34 
-3 ml. Paper filtrate 0-01 
"8 ml. Paper filtrate + 500 pgm. 
histidine 0-08 0-07 
:3 ml. Paper aq S0, eluate 0:14 
*8 ml. Paper (NH). SO, eluate + f 
500 ugm, histidine 3 0-50 0:36 
*8 ml. Paper water eluate 0-04 
*8 ml. Paper water eluate + 500 ugm. 
stidine M 0-08 0-04 


In view of the fact that the enzyme system 
scribed above has been shown not to be identical 
vith vitamin B, conjugase, and the fact that Elvehjem 
as shown his enzyme to have a different pH optimum 
com the conjugase, it would appear likely that the 
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two may bé identical. The partially purified enzyme, 
after elution from the paper, has an optimum 
activity at pH 7-8, as opposed to the pH 7 optimum 
observed by Elvehjem. Such a drift, however, 
often occurs on purification. Assuming that the 
enzyme systems are identical, it would follow that 
the substrates are also related, if not identical. It 
has been shown that arginine and, to & certain degree, 
glutamic acid can replace histidine as substrate for 
the folic acid producing enzyme. Edlbacher* and 
Walker’ have postulated the production of unstable 
intermediates in the oxidation of histidine in the 
liver. These intermediates, formamidino glutaric acid 
and formyl glutamine, bear a considerable structural 
similarity to arginine ; and glutamic acid is the end 
point of the degradation. It may therefore be that 
the true substrates for the enzyme producing folic 
acid may be the unstable hexone bases produced 
during the oxidative deamination of histidine. 

The implications of these observations are far- 
reaching in their effect on firmly held theories regard- 
ing the mammalian metabolism of the folic acid 
complex. If tissues of such a large variety of animals 
are capable of synthesizing folie acid im vivo as well 
as in vitro, doubt must be cast on theories attributing 
sulphonamide-induced blood dyscrasias to intestinal 
sterilization. Also it may be expected that the 
presence of amino-acids in biological materials will 
tend to produce discrepancies in microbiological 
assays of the growth factor. 

A fuller account of these investigations will be 
given elsewhere. : 

Davin A. Harn 
Department of Medicine, 
School of Medicine, 
Leeds. 


1 Olson, O. E., Fager, E. E, O., Burris, R. H., and Elvebjem, C. A., 
J. Biol. Chem., 174, 319 (1948). 

3 Hall, D. A., Biochem. J., 41, 299 (1947). 

3? Hall, D. A., Biochem. J., 42, ix (1948). 

* Edlbaoher, S., and von Bidder, H., Z. physiol. Chem., 273, 163 (1943). 

5 Walker, A. C., and Schmidt, C. L. A., Arch. Biochem., 5, 450 (1944). 


Hydrojuglone and Apparent Vitamin C 
in Walnuts 


PnaEVIOUS communications from these labora- 
tories'* have shown that associated with the 
remarkably high concentrations of true vitamin C in 
different tissues of the walnut (Juglans regia) and 
allied species are considerable amounts of non-specific 
dye reductants provisionally termed’ ‘apparent vita- 
min ©’. The proportion of apparent vitamin C in the 
total dye reductants varies from less than 5 per cent 
in the endocarp to more than 90 per cent in resting 
buds and catkins. We have now obtained evidence 
that this so-called apparent vitamin C in walnuts is 
mainly, if not entirely, a derivative of hydrojuglone 
or 1:4:5 trihydroxynaphthalene : 





Extracts of resting buds and catkins from variqus 
.walnut trees around London were made in ethanol 


| 80 


containing 5 per cent v./v. hydrochlorie acid AnalaR, 
which inhibited enzyme action and rendered the 
extracts stable for one to two weeks when stored in 
the refrigerator under nitrogen.' The clear green 
extracts diluted with acid alcohol or alcohol and 
examined in a Beckman Model DU spectrophoto- 
meter gave absorption € curves with the following 
maxima : 


~ 270, 283—286, ~ 305, 325, 342, ~ 360 mu 


(see graph). When these extracts were adjusted to 
pH 4:0 with N sodium hydroxide and chromato- 
graphed on alumina the following bands were 
obtained (reading from top): .dark green, light 
greenish-yellow, lilac (turning green in acid. alcohol). 
On development with 60—70 per cent alcohol the 
lilac band readily washed out, of the column and was 
collected with the filtrate. Mineral acid was needed, 
to remove the other two bands. The filtrate con- 
tained practically the whole of the dye. reductants 
. present in the original extract and showed maxima 

at 225, 305, 326 and 342 mu in acid alcohol. The 
relative intensities of the peaks were unaffected by 
further adsorption on alumina, barium sulphate or 
lead acetate. Oxidation with N/100 iodine at pH 1 
formed a yellow compound, soluble in ether, giving 
maxima at 249 and 425 my, corresponding with those 
for jugione. 





380 


340 


220 260 800 
my 
Absorption curves ‘of synthetic hydrojuglone — — — , of hydro- 


juglone derivative separated from male catkins of J. regia -——— , 

and of the original acid alcoholic extract of the catkins ——. 

The maxima at 221-224 my for synthetic hydrojuglone and for 

the hydrojuglone derivative were obtained with dilutions of 1 in 

4and1in 5 respectively of the extracts used for obtaining the 
main parts of the curves 


Hydrojuglone, which we prepared from juglone by 
reduction with zinc and hydrochlorie acid, and by 
shaking out an ethereal solution of juglone with an 
aqueous solution of sodium hydrosulphite, gave the 
four maxima detected in the filtrate, but at slightly 
longer wave-lengths (namely, 225, 315, 334 and 
348 mu), these differences being probably due to ester 
formation in the natural product. The movement to 
shorter wave-lengths of the reduced form on esterifica- 
tion has been checked using juglone acetate. Such 
ester formation would also explain the much gréater 
stability of the natuxal product as compared with syn- 
thetie hydrojuglone, which can lose most of its dye- 
reducing power and change back to a juglowe within a 
few hours, especially on exposure to sunlight. Such 
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change is accompanied by development of yellov 
colour, which also Securs when walnut extracts con. 
taining apparent vitamin C are titrated with th: 
indophenol dye, and the increase in yellow colour thu. 
produced has been found to be roughly parallel t» 
the content of apparent vitamin C in ‘numerom 
extracts prepared from different walnut tissue 
during the last two or three years. The dye titration 


. value of synthetic hydrojuglone has been found t 


vary with the titration pH in the manner which on 
of us (F. W.)* has previously shown to be character 
istic of apparent vitamin C in walnut extracts, thu 
clearly distinguishing it from reductone and othe 
possible constituents of apparent vitamin C. 
The occurrence of hydrojuglone in different walnu 
tissues has been known for many years’. We hav 
not been able to find in the literature any referenc 
to naturally occurring compounds of hydrojuglone o 
to its possible relationship to vitamin C. Mor 
recently, Lugg and Weller! considered the possibilit, 
of hydrojuglone being present among the non-specif» 
dye reductants in walnuts, but (owing probably t 
their attention being concentrated on fairly matur 
fruit) did not find any significant amount of it i 
their experimental materials. Our spectroscopie an 
dye titration results show that in resting buds an« 
catkins there may be more than 3 per cent of hydrc 
juglone, calculated on the fresh material, ane 
accounting for practically the whole of the dy: 
titration. During growth and development this pex 
centage gradually falls, concurrently with a stead: 
increase in the concentration of ascorbic acid. Ou 
evidence indicates that in growth and developmem 
of walnut tissues hydrojuglone, in association wit: 
ascorbic acid, may play a more important part tha» 
has hitherto been suspected. We hope to publish 
more details later. 
We are indebted’ to Dr. R. Melville, of the Roya 
Botanic Gardens, Kew, for samples of walnuts ane 
botanical information, and to Miss Nora Baxter ans 
Miss Elaine Finnegan for assistance in preparatior 
of numerous extracts. 
This investigation forms part of the work for . 
University of London Ph.D. thesis by one of u 
(C. D.). 
C. DaAarisH 
FRANK Woxxs 

Ovaltine Research Laboratories, 

King's Langley, Herts. 
April 23. 
1 Melville, R., Wokes, F., and Organ, J. G., Nature, 152, 447 (1943 
2 Wokes, F., Organ, J. G., Duncan, J., and Jacoby, F. C., Biochem. J 
37, 69B (1943). 
wee ht pean, J. G., James, E. M., and Melville, R., Nature, 15 


NOR F., Mene B., , Organ, J. G., and James, E. M, Biochem. J 
39, xxv 
* Wokes, Ea grenn, J. G., Duncan, J., and Jacoby, P. C., Nature, 15 
* Wokes, F., Nature, 158, 133 (1946). 

* Mylius, F., Ber., 18, 4 3, 2567 (1885). 

* Lugg, J. W. H., and Weller, R, A., Nature, 152, 448 (1949). 


Effect of Salt on Partition Chromatograrm 


THE adverse effect of salt on partition chromatc 
grams:on paper has been mentioned by Consder 
Gordon and Martint, and.a method for removing sa} 
from mixtures of amino-acids and peptides has bee 
recently described by these authors? If such de 
salted solutions are then fractionated on pape 
chromatograms and the individual spots washed ox 
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the paper and hydrolysed with 6 N hydrochloric acid 
in capillary tubes, some salt is reintroduced, presum- 


ably from the glass. Electrodialytic desalting is now , 


scarcely practicable owing to the number and very 
small volume of these solutions. $ f 

Fortunately; the amount of salt present is insuff- 
cient to prevent the final analysis of the hydrolysates 
on further paper chromatograms. Under these con- 
ditions, the effect of salt on the ninhydrin-treated 
chromatograms is usually seen as a yellow spot in 
the glycine-alanine region when phenol—coal gas— 
ammonia has been used as solvent. Sometimes there 
is also an opaque ‘waterlogged’ spot visible nearer 
the origin of the chromatogram while still wet with 
solvent. The salt effect is much smaller when ‘Pyrex’ 
instead of soda glass capillary tubing is used. 

If the chromatogram, prior to treatment with 
ninhydrin, is extracted with toluene to remove traces 
of phenol and, then sprayed, after drying, with 
thymol blue solution, a blue spot appears in exactly 
the same part of the chromatogram as would have 
been occupied by the yellow (ninhydrin) spot, thus 
indicating the presence of alkali in this area. Spray- 
ing with methyl red solution instead of thymol blue 
reveals a red (acid) spot nearer the origin correspond- 
ing to the position of the ‘waterlogged’ spot. | 

These effects were reproduced on chromatograms 
of amino-acids mixed with sodium chloride or sulphate 
(10-20 ugm. of each) and on chromatograms of these 
salts alone. The observations suggested that the 
alkalinity which often prevents the full development 
of the colours with ninhydrin of those amino-acids 
which occur in that region might be eliminated by the 
use Of acidified ninhydrin solution. This proved to 
be the case when acetic acid (l'per cent v./v.) was 
added to the ninhydrin solution (0-1 per cent in 
n-butanol). With mixtures containing relatively high 
concentrations of salt, waterlogging becomes so 
important as seriously to distort the top part of the 
chromatogram, and the alkalinity may be sufficiently 
high to prevent entirely the development of the colours 
of glycine, threonine, alanine and tyrosine with un- 
acidified ninhydrin. Nevertheless, even under these 
‘conditions, by the use of acidified ninhydrin, the 
colours of these amino-acids are revealed and show 
mo distortion and no alteration of their Ry values. 
"The separation of salts into cations and anions 
Yas also been observed with other solvent systems. 
With s-collidine, the effect is reversed, the acid 
spot being the faster and appearing in the 
valine — leucine region, and the alkali spot appearing 
near glycine. 

It is hoped that these observations may be helpful 
to those investigators who are using chromatographic 
techniques, 
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P.S.—Since submitting this letter, we have seen ' 


the paper by Partridge and Westall?, who also 
‘observe the separation of inorganic salts into ions, on 
paper chromatograms. ` ` b 

R. ConsDEN 

A. H. GORDON 


Wool Industries Research Association, ` 
MES Torridon, 
Headingley, ` 
Leeds 6. 
April 20. 
* Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 88, 
224 (1944). : 
? Consden, R., 


- 590 (1947) y " 
* Partridge, S. M., and Westall, R. G., Biochem. J., 42, 238 (1948). 


ordon, A. H., and Martin, A. J. P., Biochem. J., 41, 
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. Ethylene Oxide.Explosions 


Tae occasional occurrence of . ethylene. oxide 
explosions during the fumigation of dried fruit has 
led us to, undertake a, detailed study of the com- 
bustion characteristics of the vapour. An examina- 
tion of the effect of pressure on the spontaneous 
ignition temperatures hag yielded results somewhat 
like those for acetaldehyde. Cool flames can be 
initiated in ethylene oxide;-air mixtures in. the 
neighbourhood of 330? C. at atmospheric pressure. 

The effects of pressure on flame propagation in 
ethylene oxide —.air mixtures have been observed in 
a closed glass tube, 5 cm. in diameter, using hot-wire 
ignition. -With the tube vertical and ignition at the 
lower end, continuing flame propagation can occur 
at. atmospheric pressure in all mixtures containing 
more than 3-6 per cent of ethylene oxide. With 
increasing proportions of the combustible above the 
lower limit,-the flame changes from non-luminous 
to luminous in the usual way, and approaching about 
68 per cent & normal upper limit flame is obtained. 
Beyond this point, however, the flame loses its 
luminosity and’ becomes pale blue; this continues 
while any air is present in the mixture. In the 
&bsence of air, ethylene oxide propagates an even less 
luminous.blue decomposition flame, but at a higher 
speed and with greater pressure increase. 

The effect of reduced pressure on these phenomena, 
under the.conditions of experiment, is shown in the 
accompanying graph. The decomposition flame is 
propagated down to 630 mm. pressure; but below 
this an upper limit for ethylene oxide—air appears 
and the inflammable range is narrowed, being finally 
eliminated at about 70 mm. 

Neither the blue flame with rich mixtures nor the 
decomposition flame is propagated vertically down- 
wards, and under such conditions an upper limit is 
observed corresponding approximately to the bound- 
ary for luminous flames shown as a broken line in 
the graph. 
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The blue flame obtained with the rich mixtures no 
doubt corresponds with that observed under slightly 


different conditions by G. W. Jones and R. E. 


Kennedy’, and by R. M. Jones‘ with mixtures con- 
taiping up to 80 per cent of ethylene oxide. Coward 
and Jones* suggest that the flame is analogous 
to the cool flame of diethyl ether, but our investiga- 
tions indicaté that this is not so. The flame is, in fact, 
initiated “at too high a temperature and too low a 
pressure for such to be the case, and we have tenta- 
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tively formed the opinion that it is associated with 
the endothermic character of ethylene oxide. Very 
similar behaviour has been noted by Forsyth and 
Townend‘ using ethylene — air and ethylene — oxygen 
mixtures, and recently, Mr. G. Williams-Leir, work- 
ing with one of us in this Department, has obtained 
further evidence of a range of non-luminous flames 
beyond the recognized upper limit of ethylene in air 
at atmospheric pressure’. f 

We have also sueceeded in establishing limiting 
conditions of temperature and pressure for the 
spontaneous explosive decomposition of ethylene 
oxide, and are studying the kineties of the explosion 
limit in relation to the work of earlier investigators 
of the kinetics of the slow decomposition, 

The investigation as a whole is being continued 
and detailed results will be published in due course. 


.  J. H. BURGOYNE 

w  F. A. BURDEN 
Department of Chemieal Engineering and 

i Applied Chemistry, 
Imperial College of Science and Technology, 
London, 8.W.7. 
April 5. 
2 Kane, G. P., Chamberlain, E. A. C., and Townend, D. T. A., J. Chem. 
Soc., 486 (1937). : 

* Nevin D. M., Bast, L. M., and Kelkar, V. V., J. Chem. Soc., 1703 


8) 


3 Jones, G. W., and Kennedy, R. E., Ind. Eng. Chem., 22, 146 (1930). 


‘Jones, R. M., Ind. Eng. Chem., 25, 394 (1933). 3 
ë Coward, H. F., and Jones, G. W., U.S. Bur. Mines Bull., 279 (re- 
ed, 1039). 

* Forsyth, J. S., and Townend, D. T. A., Engineering, 149, 127 (1940). 

$ i J. H., and Willlams-Leir, G., Proc. Roy. Soc. (in the 
press). i 

* Heckert, W. W., and Mack, E., J. Amer. Chem. Soc., 61, 2706 (1929). 
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Radical Addition Reactions 


Various theories have been advanced to explain 
the direction of addition of neutral unsymmetrical 
radical reagents to unsymmetrical unsaturated 
systems. Such addition is often ‘abnormal’ as com- 
pared with the ‘normal’ additioris observed with 
ionic reagents. Thus Waters! states that “free 
radicals . . . react preferentially at points of high 
electron density", and Mayo and Walling? have 
suggested that the direction of addition is governed 
by the relative heats of formation of the two alterna- 
tive intermediates in the addition. No disagreement 
with the views of the latter authors can be advanced 
because there is, in general, no method of accurately 
evaluating such constants. The statement by Waters, 
on the other hand, is not in agreement with the 
present experimental data, since his view would 
imply that neutral radicals are electrophilic in char- 
acter. 

Recorded observations on the addition of radicals 
to unsymmetrical unsaturated systems can be ex- 
plained if it is presumed that radicals attack prefer- 
entially at points of high ‘differential electron density’ 
—differential, that is, with respect to the symmetrical 
unsubstituted systems. Examples will make this clear. 
With benzene, already substituted by either o-? p- 
or m-directing groups, the greatest differences in 
electron density with respect to unsubstituted 
benzene occur at the o- and p-positionse; the m- 
positiori is relatively unaffected. Free radicals attack 
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benzene derivatives prineipally at the o- and p- 
positions?. 

In propylene the inductive effect (+ I) of the 
methyl group is usually considered to initiate & 
mesomerie effect as in (I), which more than com- 
pensates for the drift of electrons from C, towards C,. 


RC I dg, 
2 1 





CH; 
8 . 
I 


C, is thus more negative than C, and also has the 
higher differential electron density with respect to 
unsubstituted ethylene ; in agreement, atomic brom- 
ine, in abnormal addition, adds to C,. 
A similar argument applies to (say) vinyl bromide 
(II). Here the position is more complicated in 
a ` . 


a 


Br ——— CH us CH, 

NI dot 
8 2 B1 

: IH . 
that the inductive effect (— I) of the bromine 
atom initiates the mesomerie effect (æ), which 
in turn is partially compensated by the mesomeric 
effect (B). Although (B) is of dominant importance 
for ionic addition, where it becomes an electromeric. 
effect in the transition state, the negative end 
of the dipole in vinyl bromide lies at the bromine 
atom, thus showing that («) is more important in the 
unexcited compound. Following the argument given 
for propylene, the position of maximum differential 
electron density is at C, in agreement with the 
direction of ‘abnormal’ addition of bromine atoms. 
In «: B-unsaturated esters, such as ethyl acrylate 
(ITI), both ionic and radical addition of unsymmetrical 


* 
ý 
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Cc ae CH = CH, 
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addenda furnish the same products’. This is again in 
agreement with prediction. The —CO,Et group ex- 
erts an inductive effect (—J) on the ethylenic linkage 


‘and also the mesomeric effect (—M) illustrated. For 


electrophilic attack C, obviously has a greater 
electron density than C,, as indeed is shown by the 
direction of electrophilic ionic addition, which is con- 
trary to the Markownikoff rule. But radical reagents, 
like bromine atoms, do not attack C, but C,, where 
the differential electron density is clearly greater 
than at C, This last example is one where it is 
possible to distinguish without ambiguity betweem 
the predictions of Waters’ theory and the one pro. 
pounded here.. 

` It has recently been shown by Koelsch and Boekel. 
heidet that aryl radicals add to the f-position in 
methyl crotonate (IV), but to the «-position im 
methyl cinnamate (V). Such reversal of addition ig 
easily understood when it is remembered that the 
inductive effect (—1) of the carbomethoxyl group 
is greater than that due to phenyl, and that the 
change in electron density at the B-carbon atom in 
methyl cinnamate, due to the mesomeric effect (— M; 
imposed by the carbomethoxyl group, is compensated» 
by the mesomeric effect (+ M) of the phenyl group. 


` 
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». cea veme OH ——— CR, 
H,CO s4” 
IV. 
Ors 
NZ race | joe 
0 —— CH=CH ——— 
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D. H. R. Barron 
(L.C.I. Fellow) 
-nperial College of Science and Technology, 
London, 8.W.7. , 
March 23. 
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Dr. Barton’s term ‘high differential electron 
snsity’ is quite useful for explaining more precisely 
ay early, and vague, statement that “free radicals 
stack molecules preferentially at points of high 
rectron density”. Obviously electron-availability is 
a essential requisite for free radical reactions. Free 
sutral radicals, such as Br-, CH,:, or C,H,., are 
-ectrophilic reagents in so far as they tend to com- 
dete their electron octets, and this end they can 
'ieve (a) by combining with another unpaired 
rectron, as in CH,;- + NO — CH,—NO; (b) by 
ombining additively at one of the easily available 
electrons of an olefinic bond ; or (c) by abstracting 
1 outer atom plus one electron from another mole- 
4e, as in Ol- + HCH; + Cl—H + -CH,. The ease 
i reaction is a> b >c, and this is the order of 
vailable electron densities at the atom which is 
«tacked. 

Dr. Barton concerns himself with process (b), and 
ore it is the differential electron density at the two 
ads of the z-electron bond of the olefine which is 
portant. It is to be judged, as he points out, by 
«king into account both inductive and mesomeric 
fects of substituents upon the static structure of 
«e olefine, but not the inductomeric or electromeric 
*ocesses which arise when an olefine molecule be- 


omes polarized by an approaching heterolytic - 


»agent!. One should remember, however, that these 
adical reactions are all bimolecular, and hence the 
ssential criterion of the reactive tendency is the 
nergy difference between the initial and the transition 
tates. Often, as in the cases of vinyl bromide, 
&hyl crotonate and ethyl cinnamate, this energy 
ifference can be gauged most easily by writing down 
ae structures of the alternative radical addition pro- 
«acts; for example, Br—CH—CH,—Ph and Br— 
H(PH)—CH,:, where mesomerism is obvious in the 
mer, but nct in the latter, case. This, of course, is 
1e point of view of Mayo and Walling, and is much 
lore accurate than my original electron density 
icture, which was not intended to cover all mesomeric 
ystems. 

In the case of aromatic systems, Dr. Barton's 
scription of the experimental facts, though un- 
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fortunately current, is somewhat misleading, since 
the substitutions of aromatic compounds by free 
radicals have not, on account of inherent practical 
difficulties, been studied quantitatively. It would 
be truer to say that whereas the para-substituted 
product can always be isolated, both the ortho- and 
the meta-isomeride are often formed in comparable 
amount. Forthcoming papers in the Journal of the 
Chemical Society by Prof. D. H. Hey and myself will 
deal with this question. 

i W. A. WATERS 
Balliol College, i 
Oxford. 
June 3. 


1 Waters, Trans. Farad. Soc., 37, 770 (1941). 





Nicke! Plating by. Chemical Reduction 


Brenner and Riddell! have described a method for 
nickel and cobalt plating by chemical reduction of 
the metal salts with sodium hypophosphite under 
both acid and alkaline conditions. Aside from its 
utility, this reaction is one of considerable interest 
by virtue of its catalytic nature. Thus, in the con- 
centrations they use, deposition occurs only if certain 
metals are immersed in the solution and, even in 
their presence, deposition is inhibited by the addition 
of such materials as potassium thiocyanate and lead 
in small amounts. It is suggested that some insight 
on both these effects and also on the unusual kinetics 
of the reaction is obtained by the mechanisms out- 
lined below. 

I. Alkaline Solutions. The initial reaction step 
is one of electron transfer involving nickel and 
hydroxyl] ions at the catalytic metal surface, M. 


Ni +M = Nit + mt (1) 
OH- + Mt = OH + M (2) 
2Ni* = Ni + Nitt (3) 
H,PO,- + 20H = H,PO,- + H,O. (4) 


The overall reaction is: 
Nit+ + H,PO,- + 20H- = Ni  H,PO,- + HO. 


The interchange of electrons between the nickel 
ion and the surface will, following Michaelis’, take 
place in one-electron steps. The Nit ion first formed 
can then acquire another electron or disproportionate® 
to give the atom as in reaction (3). 

This mechanism accounts for: (i) The necessity 
of a metal surface to act as an electron source and 
sink as in reactions (1) and (2). The generally 
unfavourable free energy change’ of reactions as 
OH- T Maa tt = OH + Magq-*; where Mag. tt is 
the ion in solution, shows this oxidation-reduction 
reaction not to involve dissolved ions of the catalytic 
metal but electrons present ab various levels in the 
bulk metal as such. (ii) The non-catalytic nature of 
glass and plastic in their inability to take part in 
the electron transfer reactions (1) and (2). (iii) The 
action of inhibitors and the incidence of passivity 
in their effect on the electron availability at the 
surface. (iv) The independence of reaction-rate on 
the riickel concentration in the rapid nature of the 
elecfron transfer steps. (v) The dependence of the 
rate in linear fashion on the hypophosphite concentra- 
tion in reaction (4), which involves an atom transfer 
step. Thisereaction is favourable thermodynamically, 
AG being approximately — 130 k.cal.‘. 


t 
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JL Acid Solutions. 
H,PO,- + M = HPO, + M- (8) 
H,PO, + H,O = H,PO, + OH. (6): 


*. 


“The reactions of the nickel ion. remain as given 
above. The overall reaction is: 


H,PO,- + Nitt + H,O = H,PO;- + Ni+ 2H*.. 


This mechanism differs from that in.alkaline solu- 
tion in the nature of the anion primarily inyolved in 
the electron transfer step at the metal surface— 
reaction (5). The unusual features of the deposition 
reaction in acid media accounted for include: 
(i) The independence of rate on both nickel and 
hypophosphite concentration, since both ions take 
part in electron transfer steps at the metal surface. 
The hypophosphite radical, first formed afterwards 
reacts with water to give the OH radical and hypo- 
phosphorous acid, which, vas they are formed in 
juxtaposition, will rapidly-interaet to give the final 
products of oxidation. This reaction has a free energy 
change of.— 130 k.cal.*. (ii) The increase in de- 
position rate with agitation of the metal surface is 
due to impoverishment at the surface of the ion 
H,PO,. . A. 

A curious feature of unexplained origin is that, 
in mixed nickel-eobalt solutions, only the former is 
deposited, providing the process is worked under acid 
conditions. 

I wish to thank Mr. D. A. Dowden for helpful 
discussions. 

J. G. M. BREMNER 
Imperial Chemical Industries, Limited, 
Billingham Division, 
Billingham, 
Co. Durham. 
April 9. 
1 Brenner, A., and Riddell, G. E., J. Res. U.S. Nat. Bur. Stand., 37, 
31 (1046); 39, 385 (1047). ; 

e Michaelis, L., Ann. New York Acad. Sci., 40, 39 (1940). 
5 Of. Heyrovsky, J., Osterreich. Chem. Z., 48, 24 (1947). 
à Tation W., “Oxidation Potentials” (Prentice Hall, Inc., New York, 





Deamination of Amino-Acids by X-Rays 


RECENTLY we have isolated products of hydroxyla- 
tion from dilute aqueous solutions of benzene and 
benzoic acid irradiated with ionizing radiations 
(X-rays, y-rays, neutrons). The formation of 


phenolic compounds in these experiments furnished ' 


experimental evidence in support of the theory put 
forward by one of us? in 1944, according to which 
the primary action of ionizing radiations results in 
the splitting of the water molecules according to 
H.O-.... — OH +H, 

presumably through the ions H,0+ and H,O0-. These 
reaction products are similar to those obtained from 
the same substances by the action of OH-radicals 
produced chemically (for example, by the hydrogen 
peroxide — ferrous salt system), or in the biological 
oxidation of these substances’. We have now found 
that irradiation by X-rays of dilute aqueous solutions 
of certain simple amino-acids results in an (oxidative) 
deamination yielding ammonia, and the corresponding 
aldehydes similar to those obtained from the ‘same 
substances in vitro by the action of OH-ratlicals 
produced chemically‘. i : 

, The experimental conditions were similar to those 
reported previously!. For example, aqueaus solutions 
' , of serine (100 ml. solution containing 400 mgm.) were 
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irradiated with doses of the order of 109 r. unis 
The ammonia formed in the irradiated solution w 
determined by the method of Parnas*; the yie 
being of the order of 0-3 millimoles. (The yields r 
ported in our previous communication also refer 
100 ml. of solution.) 'The glycolaldehyde was isolat: 
as the dinitrophenylhydrazine derivative (m.p. 156? 
The presence of hydroxypyruvic acid was indicat» 
by positive colour reactions’. 

Corresponding products were isolated in varyin 
yields from irradiated solutions of other sim 
amino-acids. Full details will be published elsewher 

The irradiations were carried out at the X-R4 
Department of the Royal Victoria Infirmary, Ne» 
castle-upon-Tyne. We are greatly indebted to T 
F. T. Farmer, who has made all the quantitati 
determinations of X-ray dosage. 

GABRIEL STEIN 
JOSEPH WEISS 
King's College, 
University of Durham, 
?Newoastle-upon-Tyne. "s 
April 6. oi 
! Stein and Weiss, Nature, 181, 650 (1948). j 
2 Weiss, Nature, 153, 748 (1944) ; 157, 684 (1946) ; Trans. Farad, 8. 
48, 314 (1947). 
3 For example, Baernstein, J. Biol. Chem., 161, 685 (1945). 
“a, Dakin, J. Biol. Chem., 1, 171 (1906); 4, 63 (1908). b, Neube 
Biochem. Z., 20, 531 (1909). 
5 Cf, Krebs, Biochem. J., 29, 1620 (1935). : 
$ Kollatz and Neuberg, Biochem. Z., 255, 27 (1932). 


* Wirth and Nord, Arch. Biochem., 2, 463 (1943). 
Chargaff, J. Biol. Chem., 164, 411 (1940). 
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Influence of Low Temperatures on the Mec 
anism of the Austenite — Martensite 
Transformation 


SxsrEMATIO investigations have been carried o 
on the influence of low temperatures on the latt» 
parameter of austenite and martensite and on t 
axial ratio c/a in martensite. 

Two plain carbon steels were chosen containi 
0-89 per cent and 1-2 per cent of carbon respective 
In order to obtain a martensite structure, the samp. 
were quenched from 930° in brine solution af» 
holding for 15 min. at this temperature in a carb» 
monoxide atmosphere. Rods of 0-5 mm. diamen 
were cut from the quenched specimens by cuti» 
very slowly with a carborundum wheel, applyi 
efficient water-cooling. The rods were afterwa: 
etched in order to remove the surface layer. 

X-ray photographs of the rods from these ste 
were taken in 9-cm. and 19-cm. Debye — Sehen 
cameras using cobalt radiation and an iron filt 
The rods were then immersed in liquid air for c 
hour and liquid nitrogen for 30 min. and X-r 
diffraction photographs again taken. In certe 
cases, instead of using liquid air or nitrogen, some 
the rods were immersed in a liquid helium bath 
about 1-5? K.. for approximately 6 hr. After liq 
air or liquid nitrogen tréatment and X-ray exami» 
tion, some of the rods were treated in liquid heli 


. and examined by X-ray diffraction methods aga 


'The photographs were photometred by means 
the Hilger non-recording X-ray microphotomet 
Readings were taken at intervals of 0:1 mm. a 
sometimes in more interesting cases 0:01 mm. alo: 
the entire length of all films, and correction for n 
linearity in the blackening intensity curve was me 
from calibration strips put on the film by means 
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rotating stepped sector. This correction was necess- 
ry in only a few cases. . 

The lattice parameter was measured. A value for 
he axial ratio was obtained from M,, using the 
lesignations adoptéd by. Lipson and Parkert, and 
his was used in calculating c and a from each of the 
ines M, 'The value a was also obtained from M, (220) 
and the true value was found by extrapolating linearly 
rom sin? 0 = 0 to sin? 0 = I. 

The lattice parameter c of the martensite decreases, 
vhile the parameter a shows very little change. The 
Kiminution of the parameter c in liquid helium is 
iauch more noticeable than in liquid air or nitrogen. 

The axial ratio as in tetragonally distorted marten- 
ite? distinctly decreases after the specimen is 
mmersed in liquid air or nitrogen. The ratio c/a 
kecreases very strongly after cooling the specimen in 
&quid helium. 

The lattice parameter of austenite decreases after 
he specimen is cooled in liquid air and nitrogen, and 
«specially after cooling in liquid helium. ‘ 

The. immersion of the specimens in liquid air, 
aitrogeh ‘or helium has apparently the same effect 
«s the shift in the position of the smaller carbon 
content in Honda and Nishiyama’s* curves, which 
how that the c and a lattice parameters for marten- 
ite, their ratio c/a and the a lattice parameter for 
«ustenite vary linearly with the carbon content. 

Investigations on the breadths of X-ray dif- 
Traction lines and grain size of martensite and 
wustenite are in progress and a full report on the 
ubject will be published elsewhere in the future. 
Khis work has been carried out in the Royal School 
of Mines, London, under the direction of Prof. C. W. 
Dannatt. Grateful acknowledgment is due to Prof. 
W. F. Allen for facilities in the Royal Society Mond 
u&boratory, Cambridge. 

J6zEF MAZUR 
.Metallurgy Department, 
. Royal School of Mines, 
imperial College of Science and Technology, 
London, S.W.7. 
Lipson, E., and Parker, A. M. B., J. Iron and Steel Inst., 149, 123 P 
Wrażej, W. F., J. Iron and Steel Inst., 149, 135 P (1944). 


Honda, Ku and Nishiyama, Z., Sci. Rep., Sendai, 91, Ser. 1, 299 
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Photodisintegration of the Deuteron 


Tx photodisintegration of the deuteron into a 
»oton and a neutron is a case of the two-body 
;»roblem in nuclear physics; the effect was first 
liscovered by Chadwick and Goldhaber'. Accurate 
neasurement of the cross-section for this effect can 
«ive information about nuclear forces which is of 
nterest in view of the several theories which have 
veen put forward recently?-5. These theories predict 
values between 13 and 17 x 1079 cm.*, The cross- 
section has been measured three times before; 
out since these values are all considerably below 
those predicted by theory, and in view of the sig- 
«ificance of this constant, it was thought worth while * 
make use of improvements in technique that have 
Jeen made in the meantime. : 

"The measurement was made by direct counting of 
she’ photoprotons in an ionization chamber filled 
with deuterium to a pressure of six atmospheres using 
« calibrated source of radiothorium, which gives 
2-62-MeV. y-rays. This method is independent of a 
4eutron standard and also avoids counting the 
lisintegrations caused by the 2:2-MeV. line emitted 
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by such a source*.?, To ensure counting of all photo- 


protons, which have an energy of only 0-2 MeV., 
in the presence of the strong y-radiation, electron 
collection is essential. To achieve this at six atmo- 
spheres pressure the hydrogen must be exceptionally 
pure (less than 1 part in 10* of oxygen) We were 
greatly encouraged in attempting to obtain electronic 
conduetion in & metal ionization chamber by the 
work of Mr. G. H. Stafford’, using extremely pure 
hydrogen in an all-glass ionization chamber. The 
counts were found to be reproducible from day to 
day within 2 per cent. 

The source was placed at 1 metre from the chamber, 
at which distance (52-6 + 1) counts per minute were 
observed. In order to obtain the cross-section from 
this observed rate of counting of photoprotons, the 
following facts must be known. 

(1) The y-ray flux. The radiothorium source was 
compared with a radium standard using an ionization 
chamber similar to that'used in the Curie Institute in 
Paris, so that the absolute millicurie content could 
be calculated using a result of Ricoux®. It is well 
known that one 2-62-MeV. y-ray is emitted for every 
disintegration of the thorium-C” nucleus, with the 
exception of the few disintegrations (1 in 105) which 
give a long-range «-particle. The branching factor 
(0:35) is also well known’. A correction of 6 + 0:5 
per cent has to be made for the absorption of y-rays 
in the brass walls of the ionization chamber. 

(2) The sensitive volume of the ionization chamber, 
The chamber is a closed cylinder with a small hole 
for entry of the collector electrode. The cylinder is 
connected to a negative high voltage (5 kV.), which 
is ten times the saturation voltage to ensure complete 
collection. The sensitive volume is then assumed to 
be the geometrical volume (51-7 + 0-2 c.c.), which was 
obtained by filling with distilled water and weighing. 
Corrections have to be made for those photoprotons 
which lose most of their energy in the walls (D + 1 per 
cent at this pressure) and for the region in the imme- : 
diate vicinity of the central wire which is insensitive 
because of the effect of positive ions. Use of a 
cylindrical chamber with a small collector makes 
this correction small (2-2 + 0-6 per cent). 

(3) The pressure in the ionization chamber. This 
was obtained by expanding into a known volume 
and reading the pressure on a mercury manometer. 
This, when corrected to w.T.*., gives 6-01 + 0-03 
atmospheres. 

(4) The purity of the gas in the chamber. This 
was afterwards checked with a mass spectrometer. 
The gas entered the mass spectrometer through a 
palladium, leak giving an assumed enrichment for 
the lighter isotope of 1:33. Using this figure, the 
purity of gas was 95 + l per cent deuterium. 

The final result for the total cross-section (magnetic 
plus electric photo effect) is: c = (16-2 + 1:0) x 
10-28 em.?. 

Tt, is interesting to compare this result with the 
predictions of meson theory. The results of recent 
theoretical calculations of the total photo-nuclear 
cross-section have kindly been sent to us by Prof. 
Hulthén and are given below (see also L. Rosenfeld* 
and Pais). 


Type of meson theory Assumed meson mass c x 10!* 

* Maller-Rosenfeld 197 151 
Neutral 197 16.8 
Meller-Rosenfeld 296 13°3 
Neutral 296 13-7 


Our result therefore eliminates the substantial 
discrepancy with theory which previously existed, 
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and favours a light meson mass. The precision of our 
measurements is insufficient to decide between the 
different types of theory. 

“We have to thank the Ministry of Supply for the 
loan of the radiothorium source, the Department of 
Scientific and Industrial Research for a maintenance 
grant, Dr. Reaf and Mr. Thoneman for the analysis 
of the deuterium, and Lord Cherwell for his con- 
tinued interest in the work. i 

Note added in proof—Dr. Gentner has kindly 
pointed out to us that the high value obtained for 
the cross-section could be due to a y-ray line at 
3-2 MeV. of uncertain intensity réported by Simons 
and Zuber (Proc. Roy. Soc., 159, 383; 1937) An 
examination of our proton energy spectrum shows 
that the line (if it exists) has an intensity too small 
to influenee the result. 


da b R. WILSON 
a C. H. Corux 
"n H. HALBAN 
Clarendon Laboratory, 
Oxford. 
June 10. 
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Nuclear Isomeric Transitions of 
Short Periods 


Tue elements copper, molybdenum, silver, 
. cadmium, indium and lead have been irradiated by 
a pulsed beam of X-rays, activity ascribable to 
metastable states being sought in the intervals be- 
tween pulses. The electrons producing the X-ray 
pulses had energies up to 1:05 MeV., the pulse width 
was 5 usec., repetition frequency 200 per sec. and 
mean current 15 uamp.; the mean current during the 
"pulse was thus approximately 15 m.amp. The ele- 
ments were irradiated within Geiger-Müller counters, 
counts between pulses being displayed on an oscillo- 
graph ,with time-base triggered by the pulses. No 
evidence of activity was obtained. Periods greater 
than 100 usec. could have been detected. Some 
details are given below of the experimental arrange- 
ments whereby a particular spurious effect can. be 
eliminated, since these may be of interest in similar 
studies where more energetic X-rays are available. 

The electron beam was generated’ by a pulsed 
linear resonant-cavity accélerator, working at 1,200 
Mc./s., constructed by the Radiophysics Division of 
the Council for Scientific and 
Industrial Research, Sydney ; 
an earlier type of accelerator, 
using similar principles, has been 
described’. As a result of de- 
velopments by Mr. B. Y. Mills, 
of the Radiophysics Laboratory, 
electron energies up to 1-25 MeV.. 
have been obtained with a single : 
cavity. 

When counters with the metals 
under investigation as cathodes 
and filled with argon (pressure 
15 cm.) and ether (pressure 
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15 mm.) were irradiated, & short-period ‘activ: 
dying away in approximately 0-01 sec. was 
served; a high X-ray intensity increased 
counting-rate between pulses, in some cases 
an apparently continuous discharge. In the cop 
cathode counter the counting-rate was less inte 
than in those with other metals as cathodes. Th 
effects were shown to be extra-nuclear in origin 
follows. 

The six metals were placed within the envel 
of a screen-wall counter; this type of counter? « 
be used for magnetic measurements of energies 
particles produced by nuclear disintegration. * 
design adopted for the present experiments is showr 
the accompanying diagram. The envelope is of gle 
with one brass end; the cathode is a cylindri 
copper wire mesh, and the material to be irradia 
a cylinder placed outside the cathode. By slid 
each outer cylinder in turn into position facing ' 
cathode, differences due solely to the different mel 
can be detected. A filling of argon—ether mixture 
to 4 cm. pressure was employed, so thák t seati 
ing effects could be neglected in the measuréident 
energies of any particles emitted from metasta 
nuclei. It was found that the applieation to the ou 
cylinder of a potential more than 2 volts above t. 
of the cathode in each case reduced the counti 
rate between pulses to a value not significan 
different from that occurring when there was 
outer cylinder facing the cathode mesh. "Thus: 
counts between pulses could not have been produ 
by electrons of energy more than 2 eV. Their act 
origin is being investigated. 

The absence of any observed long-period activ 
with lead requires comment, as one might exp 
that the 1-6 min. isomer of threshold 0-65 M. 
previously discovered by Waldman and Collins? wo 
have been produced by X-rays of maximum ene 
1:05 MeV. However, an approximate calculation 
the assumption of the yield quoted by the abı 
experimenters shows that in the present experime 
an increase in counting-rate of more than 6: 
minute should not have been expected, and suci 
low rate would not have been regarded as significa 
All known isomers in the other metals require m 
energetic X-rays for their activation. 

With regard to short periods, the presence in k 
of & metastable state with period of order 1 m.s: 
if such existed with an activation cross-section 
the order 104 em.? or more, could have lx 
detected ; this estimate is based on the assumpt 
of an activation-level at 0-65 MeV. It seems lik 
that there are no suitable activation-levels bel 
1-05 MeV. in the nuclei of silver’, cadmium‘ € 
indium’. It is interesting to note that no isome 
transitions of periods of the order of 1073 sec. hi 
yet been reported, although some activities w 


Scre@n-wall counter. S Mer e, 3 ft. x 3 in. diameter. A, outer cylinder; B, magnetic 
fleld coll; C, anode wire, 3 
cathode mesh (80 per inch) ; T, glass support for cathode 


mil. tungsten; D, outer support and shield ; 'E, copper 
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iiero-gecond periods have been discovered which are 
roduced by radioactive decay into stable isotopes’. 
A study of the behaviour of nuclei immediately 
lowing nuclear ‘reactions and inelastic collisions 
iay show evidence of short-lived isomers. In order 
» examine such effects, it is proposed, using a method 
milar to that here described, to irradiate various 
1aterials with neutrons produced by a pulsed ion 
eam in a (D + D) generator. 

Grateful acknowledgments are due to Dr. E. G. 
iowen, chief of the Radiophysies Laboratory, for 
aking available facilities for the experiments de- 
wibed, and to Dr. R. E. B. Makinson for suggesting 
iis work. Financial assistance has been provided 
y & Commonwealth Science Research Grant. 


P. B. Treacy 
School of Physics, 
University of Sydney. 
March 30. 
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A Gravitational Field with a Curious 
Geometrical Property 


Ir is well known! that there are fourteen inde- 
sndent absolute scalar differential invariants of the 
wond order associated with the gravitational metric, 
ds? == gup dat dz”. (1) 
ican be argued that the vanishing of all the in- 
ariants need not imply the vanishing of all the 
venty independent components of the curvature 
nsor E&jj. On the other hand, it may be pointed 


it that, when the invariants vanish, there are- 


urteen differential equations to be satisfied by the 


wt a gravitational field with a Riemannian metric 
tists for which the fourteen invariants vanish. “We 
port: here the existence of such a gravitational field 
ascribed by the metric 
dS? = — A(dx* + dy? 4- dz? — dt?) (2) 
A = AË) E =a — t, 

r which the surviving components of the energy- 
omentum tensor satisfy the relations, 

Ti = Tt = Tg = Te, (3) 
ich. being equal to 

1[i1dA 3 dy] (4) 

Sr LA? d£? ^ 2 A* \ dE 
he above ‘metric with the conditions (3) may be 
ompared to the gravitational field corresponding to 
directed flow of radiation as given by Tolman’, 
or (2), the conformal curvature tensor vanishes and 
u” has the structure of the electromagnetic energy- 
omentum tensor; these circumstances together 
sing responsible for the vanishing of the complete 
tof invariants. 





V. V. NARLIKAR 
K. R. KARMARKAR 
enares Hindu University. 
April 12. 
Mer Y., "Differential Invariants of Generalized Spaces", 183 
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Interpretation of Data from Electrical 
Resistivity Geophysical Surveys 

Mr. J. M. Hoven has described in Nature of May 
a graphical method of analysing results from the. 
four-electrode method of determining electrical ~ 
resistivity, when applied to a horizontally stratified 
earth. He cites particularly the case of a two-layer 
earth. In a paper published in the Proceedings of the 
Physical Society, 47, 589 (1935), we described this. 
graphical method and gave the universal curves for: 
the case when the four electrodes are equally spaced. 
The analysis for the distribution of an alternating 
current with parallel flow in a two-layer earth was 
also given. Comparisons were made between results. 
obtained with alternating currents and those obtained 
with the four-electrode method. 

The graphical method just mentioned was used to. 
some extent in the, préparation of the electrical . 
resistivity maps of Great Britain and southern 
Scotland issued by the Electrical Research Association - 
in 1935. 





S. WHITEHEAD 
British Electrical and Allied Industries 
Research Association, 
Greenford, Middlesex. 1 
W. G. RADLEY 
General Post Office. 





BreronE I commenced an investigation of the. 


‘interpretation of data from electrical resistivity 


surveys, unfortunately I failed to find any reference 
to the paper by Drs. Whitehead and Radley. ^. 
. There are two points in the treatment of this 
method by Drs. Whitehead and Radley on which I- 
should like to comment. They. suggest that this 
method is not as accurate as that due to Tagg... For 
the ideal case of two perfectly homogeneous layers 
separated by a plane boundary parallel to a perfectly ^ 
plane surface of the earth, this is probably true. In 


; £ "actual surveys, these conditions are never completely 
Jay components; and it is not at all obvious . y P y 





ulfilled, and deviations caused by irregularities in 
the boundary planes and inhomogeneities in the 
layers make any two-layer curve into only an 
approximation to the actual curve: under these 
conditions, I suggest that either method would. be 
equally applicable. A a 

In their paper, Drs: Whitehead and Radley only 
apply the method to a two-layer problem. I believe 
that the method is especially useful in: the case of 
certain types of multi-layer.earth. In my com. 
munication, I did not discuss this at length as the 
method is essentially the same as that proposed by 
Tagg, but, in my opinion, very much more convenient 
than that of Tagg. I have used the method on some 
results obtained by Prof. L. S. Palmer in Holderness 
for deposits which have three main layers, topsoil, : 
low-resistance boulder clay (this layer is not usually 
homogeneous but contains thin strata of sand, ete.), 
and high-resistance chalk. In the eight cases 
examined, four showed a curve of three-layer type, 
and for these the specific resistance of the boulder 
clay ranged between 130 and 80 ohm ft., and that of 
the chalk between 240 and 570 ohm ft. 'The topsoil 
varjed from 2} ft. and 6°ft. in thickness, and in two 
cases where bore-hole data were available the chalk 
was within 10 per cent of that for the bore-hole. 
J. M. Hovan. 





Universtty College, 
: Hull. 


188 
Open Hearth Furnace Models 


A DESCRIPTION was given in a letter in Nature of 
Mh 27, p. 479, of the use of aluminium powder 
or flow visualization in a water model of an open 
hearth furnace. It has since been shown that part 
of the pattern was due to air bubbles, and that if 
these are eliminated the aluminium shows up as 
extremely short light streaks due to the rapidly 
changing orientation of the disk-shaped particles 
during the exposure period. 





At the suggestion of Mr. F. H. Saniter, director 
of research, further tests were made in which a 
stream of gas (initially oxygen) was introduced into 
the water before the 'checkers', after all the original 
bubbles had been eliminated by suitable adjustment 
of the control valves. This technique resulted in an 
immediate improvement both in the ease of observa- 
tion and photographie clarity. Not only were the 
individual bubble streaks far more clearly discernible, 
but also the falling off in light intensity of the flash 
from the discharge tube during the exposure results 
in a point on the tracks that enables their direction of 
movement to be easily recognized. This latter feature 


is proving a great asset in the study of such highly. 


turbulent conditions. 
A. R. PHILIP 
The United Steel Companies, Ltd., 
Research and Development Department, 
Swinden House, 
Moorgate, Rotherham. 
June 8. 


—- — 
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Induced and Spontaneous Abnormality 
in Ciliates 

MorrRAM'?, by means of various physical agents 
and by means of certain cyclic hydrocarbons—all 
factors, except one of the latter group, said to be 
carcinogenic—disorganised a ciliate and found some 
persistence of abnormality in the offspring of the 
disorganised cells. At first he named the ciliate 
Paramecium aurelia: and later Paramecium and 
P. colpoda Ehr., but finally adjusted the identification 
to “an amicronucleate race of Colpidium’’*. It is 
important to realize that his ciliate, being withqut a 
micronucleus, was intrinsically abnormal. In the 
reaction he suggested an analogy to tumour formation 
and surmised that where such abnormals arise 
spontaneously in culture there has been ifnwittingly 
some exposure to a carcinogenic factor. 
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Such abnormalities, the origin of which is in 
double cell, have been produced by merotomy?:*, b 
exposure to sodium bromide$ hydrogen cyanide 
benzene hexachloride (‘Ga xhne'), by transfe 
of a culture to hard chlorinated tap water*; also £ 
a sequel to conjugation®. 

In the case of 'Gammexane' and JParameciwu 
caudatum, up to a 56 per cent conversion to a 
abnormal form has been obtained. These doubl 
cells become monstrous and multinucleate. The 
give rise to both normal and abnormal cells, bi 
usually there is no suggestion of persistence of al 
normality, which disappears at the death of tl 
primary or secondary abnormal forms. One of ninet 
such cases closely followed has behaved different: 
with constant difficulty in parting of the cells : 
division, and yielding frequent double cells, variot 
distorted individuals and monsters for six montl 
until the clone was abandoned. The greatest develo) 
ment of abnormals occurred eight to ten weeks aft: 
the exposure to *Gammexane'. 





Chan temine. 

a, From life, showing doubling of mouths and contractile vacuoles 

and bifid tendency. b, Showing disorganisation of nuclei and 

intercalary division. Macronuclei are shown stippled, healthy 

micronuclei as black dots, ne ones as circles, gulleta 
as 


spontanecon abnormal Paramecium caudatum. 
win, 


-. In spite of the fact that this experience was uniqt 
in the series, it would have been attributed to 
residual effect of the ‘Gammexane’; but, about tl 
same time, a double cell appeared in à stock cultui 
which formed part of the control. This spontaneot 
instance has maintained abnormality in its offsprir 
for more than a year, and the clone is still vigorot 
though with a morbid tendency. The cells are e: 
tremely sticky in division, so that chains of up 1 
nine cells are produced. ‘There is a tendency 1 
bilateral symmetry in organelles, but the nuclei i 
the chains are completely disorganised (see figure 
It gives off normal cells, and normal side-lin: 
can be obtained by selection. In some respec 
it resembles a case reported by Jennings’? whic 
also arose spontaneously but has better viability : 
the chains will live alone in culture, whereas his dic 
unless normal cells were included to aerate tl 
medium. He recorded no doubling of organelles ar 
did not report on nuclear conditions. The stoi 
cultures, maintained in 0*5 per cent linseed infusio 
were exposed to no conceivable carcinogenie agen 
and the origin of this abnormal clone was, witho: 
doubt, due to some intrinsic cause. 

In the light of such observations, the basis : 
Mottram's hypothesis does not exist. Nevertheles 
having regard to the present wide use of benzer 
hexachloride as an insecticide, it was thought wi 
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» test it for possible carcinogenicity (see. following 
iter). de 


Department of Z6ol olpgy, 
University, Leeds 2 
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ibsence of Carcinogenic Activity of Benzene 
Hexachloride (*Gammexane") 


For reasons given in the preceding letter, benzene 
axachloride has been tested for carcinogenic pro- 
arties.. aA 0-5 per cent solution in acetone has been 
»plied ‘twice weekly for fifteen months to the inter- 
'apular skin of a group of thirty mixed stock mice, 

further twenty mice were subcutaneously im- 
anted with pellets of paraffin wax containing 3 per 
mt of “Gammexane’, and have since been observed 
w ten months. 

No tumours have been induced in either group. 
‘oreover, there have been none of the changes seen 
ith known carcinogens during. the latent period, 
r example, epilation, local thickening and con- 
ation of the skin, epidermal hyperplasia, and 
brillary changes in the dermis of the first group'; 
* the characteristie failure to form a firm collagenous 
ipsule round the pellet in the second group’. The 
wvival-rate has been satisfaetory, twenty-one and 
velve out of the original thirty and twenty respect- 
ely being still alive at the time of writing. Of the 
ad mice, one showed leukmmia at autopsy and 
x ther was killed following the observation of a 
reinoma of the breast; both these lesions ocew 
'ontaneously in the stock, and there ig no reaso 
tribute them to the treatment. 
It is perhaps worthy of mention that the genera! 
ndition of the mice in the first group has been 
finitely superior to that obtaining in an average 
‘periment ; this we attribute to the reduction of 
wasitic cutaneous infestation. In certain types of 
‘olonged experiment, periodical treatment of the 
mals in this way might prove of general value. 

J. W. ORR 
epartment of Experimental Pathology, 
University, Leeds 2. 


qr, J, W., J. Path. Bact., 46, 495 (1038). 
it, JeW., J. Path. Bact., 47, 157 (1939). 








Rhythmic Respiration in the Sea Urchin 


l Aw much interested in the note by Dr. Erik 
uthen on the presence of rhythmic respiration in 
urchin eggs!. Fifteen years ago, while at Harvard, 
:»erformed a number of experiments on the fertilized 
gs of another species of the sea urchin, Arbacia 
metulata, using the Warburg microrespirometer 
thnique. I found rhythmic variation in the rate of 
ygen consumption by these more or less uniformly 
aving eggs. The phenomenon is quite pronounced 
25°, but not so at.15^. The oxygen consumption 
time, or oxygen consumption v. cleavage curves 
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are very much the same as those given by Dr. Zeuthen: - 

I also discussed in detail the reasons for the failure of 

previous workers to find such variations. In Warbw P 
g 


- first experiments? the readings were taken at too lon 


intervals, and Gray's? experiments were made at too 
lew a temperature (11°) for. the variations to be 
significant. Shearer’s data actually showed such ax 
variation if his data were replotted differentially as 
rate against time, rather than as an integral curve 
of amount of oxygen consumed against time, which 
was the way he plotted the results. 

The results of my experiments, together with 
discussion, were published, upon my return to Chi 
in Wuhan University Journal of Science, 7, 1 (193 Ee 
Unfortunately, war broke out soon after, and very... 
few copies of the journal are in existence now. Even 
I myself have no copy. I am trying to locate this ` 
article, both in China ang in libraries abroad. 

Prisune TANG 





the ` 


Physiological Laboratory, 
Tsing Hua University, 
Peiping. 
. March 5. 
! Nature, 180, 577 (1947). 
3 Warburg, O., “Stoffwechsel der Tumoren" (Berlin, 1926). 
3 Gray, J., Proc, Phil. Soe., Biol. Sect., 1, 164 (1924). 


Use of Rotifera for Testing Analgesics, 
: Narcotics and Similar. Drugs 
THE assay of the analgesic power of. therapeutie 


substances by means of rats cannot be carried. out 
with any degree of precision. 





It has been found 


that the Rotifera can be employed for this. purpose 


since they are extremely sensitive to killing agents 
unless they are previously narcotized!, 

Through the courtesy and active help of Mr. E. D. 
Hollowday, regular supplies of the rotifer, Brachionis 
calyciflorus, were obtained, and lots of 1-0 ml. of 


.the water containing 10-15 of the Rotifera pipetted 


into small tubes. An equal volume of a solution of ^ 
ihe drug under test at a known concentration was 


:slowly added, the tube being gently rotated to ensure 


even mixing. After allowing to stand for 10 min. 
the Rotifera were examined under the microscope. . 
After noting their condition, the animalcules ‘were 
killed with formalin and the state of the cilia 
determined. 

The various states were defined às follows : 

(i) Dead. These had died from ‘natural’ causes 
and generally consisted of the lorica containing a - 
more or less decomposed internal mass. 

(ii) Killed. These had contracted on contact with 
the formalin or other drug without passing through 
a state of narcosis. This was indicated by con- 
traction of the cilia, generally accompanied by 
contortion of the internal organs. 

(iii) Narcotized. These showed no contraction or 
contortion, the Rotifera being free from movement 
but with the cilia outstretched. On the addition of 
formalin, no immediate obvious changes took place. 

(iv) Alive but not narcotized. These were either 
statie or else free-swimming with the normal move: 
ment of the cilia. On the:addition of formalin, they 
contracted and contorted ‘within the lorica. 

Th relative numbers in the three classes, killed, 
narcotized, and alive but not narcotized, were counted. 

The effect of various drugs was examined through- 
out ranges ef concentration depending on the activity’. 
of the FIM substance under Haves gy Be The 
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first compound examined was acetylsalicylic acid, and 


_as the pH value of the solution was c. 3-3, the other 
gubstances were used at approximately this degree 
of acidity, except in the cases of sodium salicylate, 
the calcium galt of aspirin, phenobarbitone and 
barbitone. The results obtained are shown in the 
accompanying table. 5 

It is interesting to observe the peculiar effect of 
aspirin. When pure acetylsalicylic acid is added in 
requisite amount, the infusoria show perfect evidence 
of narcosis; but they appear to be killed at the same 
tirne, since on transferring to fresh water they show 
‘no signs of recovery. If the aspirin be converted 
into calcium acetylsalicylate and employed at pH 6-0, 
the narcotized Rotifera recover when transferred to 
fresh water. If the calcium salt be decomposed by 
the addition of acetic acid, so that the pH value 
is about 3-5, then no recovery takes place. Since 
salicylic acid appears to be «fairly lethal and the 
Rotifera do not recover from treatment with a dilution 
of 1 : 1,500, it would seem that the peculiar effect 
of aspirin may be connected with the breakdown of 
the molecule into its component moieties. So far 
as is known, aspirin decomposes in aqueous solution 
of pH 3-3 at 20°C., at the rate of about 1 per cent 
per hour, a speed which is too slow to account for 
the rapidity of kill. It may be, however, that the 
acetylsalicylic acid is decomposed at a much greater 
rate when it is in the internal fluid of the Rotifera 
and where in vivo factors are operating. 










































Concentration of drug 
producing Recovery 
Compound —— i from 
3 Kill Narcosis narcosis 
(1) Analgesics : 
Hyoscinehydrobromide| 1: 200 1: 1,500 + 
Amidopyrine 1: 1,000 1: 40,000 + 
Aspirin 1:1,000 i: 2,000 = 
Calcium aspirin 
(pH 3:5) i: 200 1 450 ~ 
Caleium aspirin 
(pH 6-0) 1: 40 1 70 + 
Salicylic acid 1: 1,000 1: 1,50 -—- 
Sodium salicylate 
(pH 6-4) 1: 20 N.N. ~ 
Phenacetin 1:1,500 1: 2,000 + 
(2) Local Ancstheties : 
Cocaine hydrochloride N.K. 1: 7,000 + 
(3) Ameestheties : 
Ethyl alcohol 1: 10 1 10 
Chioroform 1: 500 1: 1,600 + 
(4) Hupnoties : 
d Morphine 1:.. 400 1: 500 
Codeine 1:80 N.N. -—- 
Barbitone (pH 9-2) PE 20 N.N — 
Phenobarbitone 
(pH 9-0) 1: 714 NON - 
N.K.: up to a concentration of 1: 750, cocaine did not kill. 


N.N.: narcosis could not be produced by sodium salicylate nor 
with the hypnotics codeine, barbitone or phenobarbitone. With 
morphine, some 60 per cent of the Rotifera showed evidence of narcosis, 

. while with ethyl alcohol at a concentration of 1:10 less than 50 per 
-cent were narcotized, the remainder being killed. 


We have found that the larger animaleules, such 
as Cyclops and Daphnia, do not lend themselves to 
this type of experimentation. The experimental 
results suggest, however, that the Rotifera are ex- 
cellent experimental animals for the assay of drugs 
which have analgesic and ansesthetie properties. 

: R. H. MARRIOTT 


S. MORRIS 
& Y. LARTHE 
Beecham Research Laboratories, Ltd., ë 
; Broekham Park, 
Betehworth, 
Surrey. 
March 25. y 


+ Rousselet; C. F., J. Roy. Miero. Soc., 32, 378 (1902). ` 
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Foetal Hemoglobin and Erythroblastosis 
Ina recent communication, Jonxis' repor 
i-resistant and lab 
hæmoglobin in cases of hemolytic disease of the ne 
born. He comes to the conclusion that after bir 
only hemoglobin of the labile, adult type is forme 
and that in hemolytic disease of the new-born the 
is a selective destruction of red. blood corpuse: 
containing foetal hemoglobin. We carried out 
the years 1939-42 a great number of similar esti 
tions; these have been briefly reported previous 
elsewhere? ?, 

Our results were at variance with those of Jonx 
The method applied was a modification of that 
Haurowitz*, adapted to the use of Evelyn's phot 
electric step-photometer. The investigations we 
carried out before the Rh factor and its relationsh 
to the hemolytic disease of the new-born was know 
and it is significant that the study of denaturati 
curves after blood transfusions revealed two typ 
one indicating a selective destruction of the bab: 
cells.and one showing indiscriminate destruetion. 
the accompanying figure the abscissa represents t 
time in minutes after addition of N/4 sodit 
hydroxide, the ordinate the loggrithms of the cc 
centration of oxyhemoglobin at each time. T 
concentration of the original solution, which w 
always approximately 0-1 gm. per 100 ml., was tak 
as 100. The percentage of alkali-resistant hær 
globin was calculated by extrapolation of the secor 
gentle slope to time 0. The case was that of 
hemolytic disease of the new-born and had a hi 
reticulocyte count indicating a rapid regeneration 
erythrocytes. The graph shows a complete replat 
ment of the foetal hemoglobin by the adult ty 
after blood transfusion, and yet 24 hours later the 
is already 16-5 per cent alkali-resistant hamoglob. 
Further curves illustrating selective and indiscrt 
inate destruction of erythrocytes after blood. trei 
fusions in cases of .hemolytic disease of the ne 





“porn are given in-an earlier publication’. 


Where a few days after a blood transfusion t 
denaturation curve returns to the pre-transfusi 
type in the presence of a high destruction- a 


log Concentration of ham 





10 15 20 25 30 35: 
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egeneration-rate, it is obvious that foetal hæmo- 
lobin has been formed in extra-uterine life. Cases 
ith an indiscriminate destruction of patient's and 
onor's cells show that there is no relationship what- 
ver to the type of hemoglobin present in the red 
lood eorpuseles. In full agreement with these find- 
ags are the results obtained by Mollison*, who 
tudied the survival of transfused erythrocytes in 
gemolytic disease of the new-born by the method of 
ifferential agglutination. In almost all cases where 
thepositive red blood cells have been transfused 
bey were eliminated within ten days. The de- 
truction of erythrocytes in hemolytic disease of 
he new-born depends on their sensitization by Rh 
ntibodies and shows no relationship to the chemical 
onstitution of the globin component of their 
hromoprotein. i 
H. S. BAAR 
Department of Pathology, 
The Children’s Hospital, 
Birmingham. 
Jonxis J. H. P., Nature, 181, 850 (1948). * 
Baar, H. S., and Hickmans, E. M., J. Physiol., 100, Proe. 3 (1941), 
Baar, H. $., and Lloyd, T. W., Arch. Dis, Child., 18, 124 (1943). 
Haurowitz, F., HopyesSeylers Z., 188, 78 (1929). 
Mollison, P. L., Arch. Bis, Child., 18, 161 (1943). 
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Carbonic Anhydrase in Arenicola marina 
SEVERAL years ago, Brinkman and his collaborators 
sported that carbonic anhydrase is present in the 
lood of Arenicola’. This observation was confirmed 
y Florkin*.: Recently, through the kindness of 
'rof. H. Munro Fox, I have had an opportunity of 
tudying the distribution of the enzyme in this 
nnelid in more detail than was done in thes 
apers, and some interesting points have come to 
ight. 







The determinations of enzyme activity were made. 
y the ‘boat’ method of Meldrum and Roughton*, 
recantions being taken to ensure that diffusion did 


ot constitute a limiting factor. All the experime 
ro carried out at 0°C., the Meldrum — Roughto: 
nit of activity being calculated for that temperature 
issues were cut into small pieces, washed with several 
aanges of sea water and then weighed. After being 
round with a little sand, they were extracted for 
ae hour at room temperature with distilled water 
| the proportion of 1 ml. to each 25 mgm. of tissue. 
he catalytic effect of the tissue extracts was always 
mpared with the activity of blood diluted to give 
ie same final hemoglobin concentration. Hence 
iy errors due to traces of blood remaining in the 
ssues were reduced to a minimum. Hemoglobin 
as. determined directly with a Hilger- Nutting 
»eetrophotometer. 

‘Table 1 gives the figures obtained for blood samples 
iken from five individuals, together with figures for 
aman blood (A.M. OC.) to serve as a comparison. 
‘will be seen that the mean activity of Arenicola 
00d is about the same as that of human blood, 
though there is considerable individual variation. 


Table 1 
Enzyme Hemoglobin Activity : 
(units per cmm.) (gm. 94) hemo lobin 

40 2:9 1:88 

8-6 3-5 1-03 

45 4-1 1-10 

3-4 2-6 1:31 

2:6 18 1-44 

Mean : 3-6 . Mean : 3-0 Mean : 1-25 
15:3 0:024 


2:7 (A. M. C.) 
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The ratio of enzyme activity to hemoglobin con- - 
centration, calculated ag units.of enzyme per cubic. 
millimetre of blood and grams of hemoglobin: per 
hundred c.c., is much higher insArenécola than in. 
human blood and tends to be fairly constant. The 
presence of such a large amount-of carbonic anhydrase 
is of considerable importance, for Arenicola blood, 
like that of most annelids, contains very few 
corpuscles. Of four samples of blood centrifuged 
for thirty minutes at 3,200 r.p.m., only one showed 
any signs of a slight deposit of cellular. material. 
Thus the enzyme must be free in solution, an ex- 
ception to the generalization that carbonic anhydrase 
is never found outside cells‘. x EG ie 

The enzyme is also present in appreciable amounts 
in many of the tissues of Arenicola (Table 2) but is 
absent from the colomie fluid, as was noted by 
Florkin. 


3 
Table 2 
Units of enzyme 
Tissue per 50 mgm. wet weight 
(Esophageal pouches 171-110 
Chlorogenous tíssue of stomach 15-88 
280 
Nephridia : 3-12 
Intestine 2 1-4 
Ep dermis i 1-3 
: Muscles Traces 
Proboscis Traces 
: Nerve cord Nil 
< Ceelomic fluid Nil 


Of all the tissues examined, the - esophageal 
pouches showed the highest concentration of car- - 
bonie anhydrase. Although these diverticula 
a very rich blood supply from several large s 





situated beneath the inner epithelial lininggit seems: 


rather improbable that they play an important part- 
in the direct elimination of respiratory carbon dioxide 
from an animal so well equipped with external gilla 
as Arenicola. On the other hand, it is difficult to. 
see what other function they could have. The secre- - 
tion is only slightly acid (pH about 6-4) so the 


_ glands can scarcely be similar to the gastric glands. 


of vertebrates. It might be worth while considering 


_, whether the pouches represent a primitive respiratory 


organ which was of importance in annelids lacking 
external gills. In this connexion it is interesting to- 
recall the work of Eisig’ on some of the smaller 
polychstes. He made a careful study of the ceso- 
phageal diverticula in syllids and hesionids. and. 
concluded that they aet as reservoirs of water and 
air, from which oxygen can be obtained when the 
supply from the external medium is insufficient to 
meet the organism's requirements. Eisig compared 
the pouches with the swim bladder of a fish. It 
would be interesting to examine the catalytic activity 
of the tissues of Arenicola assimilis, a form which’ 
possesses several pairs of cesophageal pouches. 
This investigation is being carried out during the 
tenure of an 1851 Exhibition Science Research 
Scholarship. My thanks are due to Prof. D. Keilin 
for suggesting the problem and for his interest in its 
progress. 
A. M. CLARK 
Molteno Institute, * 
Cambridge. 
April 22. 
1 nm Margaria, Meldrum and Roughton, J. Physiol., 75, 3P 
2 Florkin, Arch. Int. Physiol., 40, 283 (1935). s. 
* Meldrum and Roughton, J. Physiol, 80, 113 (1934). 
* Van Goor, Znzymologia, 8, 113 (1940). 
* Eisig, Mitt. Zool. Stat. Neapel., 2, 255 (1881). 
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LOCALIZATION OF.ALKALINE (ee Fig. 2). No spot or darkening was/ebtaine 


pas t in the controls (no substrate) or after heating t 
PHOSPHATASE IN YEAST cells (for 3 min. in boiling water). Fig. 3 shows tł 


negative reaction after heating. In the absence : 





By Dr. WALTER J. NICKERSON magnesium, there was some decrease in activit 

(Guggenheim Memorial Fellow) detectable with sodium glycerophosphate and hexo: 

PN diphosphate; and almost no activity with sodiu 

EDITH J.- KRUGELIS pyrophosphate or sodium hexametaphosphate : 
(Donner Foundation Fellow) substrates. 

AND. 3 Concerning the spot localization, there is*son 

x independent evidence that such a structure exis 

NILS ANDRESEN as a morphological entity. This evidence was obtaine 

< Carisberg Laboratorium, Copenhagen by use ofthe Feulgen stain (Feulgen-positive boc 


; observed in an approximately similar position) ar 

MHE Gomori technique! for alkaline phosphatase by observation of living cells in the phase-contra 

"i localization has been extensively employed with microscope. It is not unlikely that this spot can 1 

" animal and plant material; but it does not appear interpreted as the nucleus of the yeast cell. The boc 
to have been employed with yeasts. The presence of observed by us agrees well with the cytological pietw 
acid and alkaline phosphatases in yeasts is well of the yeast nucleus as presented by Nagel. SI 
known?5,!; but the location of these enzymes inthe demonstrated in the yeast cell the presence of tw 
cell has not previously been described. We have  distinet bodies which she labelled ‘parvicorp’ (nucle 
applied the. Gomori technique to preparations of of most earlier authors) and ‘companion body’. W 
Saccharomyces cerevisie (strain ‘Yeast foam’, Carls- have also encountered a structure comparable to t} 
berg No. 237). Cells were grown in pure culture in ‘companion body’. This was a smaller and light 
10 ml. of 8 per cent Pilsner wort in Freudenreich area adjacent to the darker area, ‘of the spot. Wit 
flasks at 25? C. for 24 hr. At the end of this time hexose diphosphate, sodium glyeerophosphate, an 
the medium was poured off and 10 ml. of sterilized sodium pyrophosphate, it seems that alkaline pho 
distilled water was added to the cells sedimented phatase activity is localized with a Feulgen-positiv 
at the bottom of the flask. The cells were suspended structure and thus may be associated with desox: 
in the water by shaking, and drops of the suspension ribose nucleic acid. (However, ribose nucleic aei 
placed on microscope slides. The cells were allowed may also be present.) This finding of phosphata: 
to dry in air for 10-30 min. and then incubated in one within the Feulgen-positive material is in accord wit 
of the several phosphate compound substrates in a those for the localization of alkaline phosphata: 
veronal buffer solution containing magnesium and activity on the salivary gland chromosomes : 
ealeiumsat pH 9-2 for 16-40 hr. at 37? C. The  JDrosoplila*", and for the” general association : 
cobalt sulphide method of staining! was then phosphatase activity with desoxyribose nucleic ae 
applied. as discussed by Jeener*. 

Under these conditions we found phosphatase The general darkening within the cell suggests 
reactivity was shown by a general darkening, and possible association of enzyme activity with ribo 
also by more intense localization as a dark spot nucleic acid. Such an association has been describi 
within the cell (Fig. 1). This spot localization was previously for other tissues*. We treated cells wi 
obtained with hexose diphosphate, sodium glycero-. .ribonuclease (10 mgm. per cent) as employed | 
phosphate, and sodium pyrophosphate as substrates, . Brachet!? and Brachet and Jeener!' for the remov 
With sodium hexametaphosphate as substrate, the of ribose nucleic acid from the yeast cells. T! 
spot did not appear; but the reaction resulted in a reagent was used as an, aqueous solution on wash: 
more intense general darkening and in the appearance air-dried films of cells. Yeast cells were allowed 
of some granules, located in the peripheral layers remain in contact with the enzyme solutions 












Fig. 1. Yeast cells exhibiting dark precipitate obtained by the Gomori phosphatase reaction using pyrophosphate as a substrate. 
Magnitieation, x 900; arrows to ‘companion body" 


Fig. 3. Yeast cells after the Gomori phosphatase reaction using hexametaphosphate as substrate. Magnification, x 900; arrows to 
e cells with peripheral granules 


Fig. 3. Yeast cells heated for 3 min. before incubation with pyrophosphate as substrate. Magnification, x 900 
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:0* C. and 35°C. for several hours, during which 
«me samples were taken at intervals and examined 
x phosphatase activity with each substrate. 'lheré 
‘as a decrease in the’general darkening ; but a shrink- 
ge of the cytoplasm within the cell made cytological 
valuation very difficult. The usual homogeneous 
mark Gram staining reaction of yeast thus treatad| 
ith ribonuclease was reduced to stippled surface | 
reas, and a fair proportion of the cells were Gram- 
tegative. Henry and Stacey! have shown that the 
roperty of Gram positivity is associated with surface 
magnesium ribonucleate. This might be interpreted 
s indicating that in addition to the Feulgen-positive 
ealization some alkaline phosphatase in ‘yeast may 
Kso be associated with ribonucleic acid at the cell 
irface. Recent investigations!? on P?? exchange by 
«ast implicate a surface nucleic acid- riboflavin 
xmplex in the uptake of inorganic phosphate by 
2s from the medium. Furthermore, Brachet and 
xeener! and Chantrenne!5 have established that 
Xdimentable cytoplasmic granules in mammalian 
ells comprise an association of ribonucleic acid, 
Bhosphatase, and other enzymes.  Brachet!* and 
rugelis'" find that there is a correlation between 
«e localization,’ of .ribonucleic acid and alkaline 
hosphatase activity in the developing embryo 
mM amphibians. "The surface darkening and the 
mcanulation obtained with hexametaphosphate sug- 
ost the possibility of another enzymatic reaction, 
though we are aware of the protein precipitant 
sature of metaphosphate and the possibility of an 
metefact being produced during the reaction. The 
mependency on magnesium ion and heat lability of 
his reaction are in favour of its being enzymatic ; 
ith this substrate we have also used a reaction 
xnperature of 20? C. in view of the apparént in- 
Mability of the hexametaphosphate under our con- 
mitions at 37? C. "This reaction with metaphosphate, 
enzymatic, may be involved with ribose nucleic 
eid, since Macfarlane!? has isolated metaphosphate 
"om yeast as an iron — nucleic acid complex. 
One more line of evidence points to the association 
aggested above of nucleic acid and alkaline phos- 
""hatase in yeasts. Cells raised in a medium deficient 
1 magnesium ions were'stated by Henry and Stacey’ 
3 exhibit greatly reduced Gram positivity. We. 
mcow yeast in a synthetic mediurn with known low 
~oncentrations of magnesium and ferrous ions 
nedium first purified by 8-hydroxyquinoline-chloro- 
orm extraction following Waring and Werkman!* and 
Bno ions afterwards added). Cells grown in this 
muedium exhibited the lessened Gram staining 
roperties described above and showed a reduced 
markening of the phosphatase reaction, accompanied 
y obvious changes in the general morphology of 
e cell. 
The positive cytochemical reaction obtained with 
yrophosphate and the monophosphate esters as 
mubstrates suggests the presence of two enzymes (a 
yrophosphatase and a phosphomonoesterase) local- 
“ed in the spot or nucleus of the yeast cell and. 
«resent more diffusely in the cytoplasm as well. The 
xtreme dependency of the pyrophosphatase activity 
i magnesium ions as contrasted with a lesser depend- 
ney of the phosphomonoesterase activity strengthens 
he contention that two different enzymes may be 
wmresent. The literature contains convincing chemical 
«vidence*?.*1,22 for the existence of a pyrophosphatase 
Bistinet from & phosphomonoesterase, although the 
wo are often associated together in & variety of 
-wlant forms. The appearance of a somewhat different 
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localization of the reaction with hexametaphosphate 
as substrate may mean a third enzyme, for which 
there is some evidence, from the work of Schaffner 
and Krumey*. nd 


1 Gomori, G., Proc. Soc. Exp. Biol. Med. 28 ; 
Comp. Physiol. 17, 71 (1941). sdb E 


2 Schüffner, A., and Krumey, F., Z. physiol. Chem., 255, 145 (1938). 
* Balley, K., and Webb, E. C., Biochem. J., 88, 394 (1944). 

* Kertesz, Z. I., J. Amer. Chem. Soc., 52, 4117 (1930). 

^ Nagel, L., Ann. Mo. Bot. Gard., 33, 249 (1940). 

* Krugelis, E. J., Genetics, 80, 12 (1945); Biol. Bull., 90, 220 (1946). 
7 Danielli, J. F., and Catcheside, D. G., Nature, 156, 294 (1945), 

* Jeener, R., Actualité Biochem., 10, 88 (1947). : 

* BET J., “Embryologie chimique’ (Paris: Masson et Cie., 
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APPLICATION OF DYNAMIC 
SIMILARITY TO METAL 
STRUCTURES WITH ELASTIC 
AND PLASTIC FLOW 


By M. W. THRING 


British Iron and Steel Research Association 


E the attempt to attain dynamic similarity for 
fluid flow systems, different dimensionless criteria 
appear according to whether momentum and vis- 
cosity, or momentum and gravity, are the dominant 
factors in deciding the flow pattern. The purpose of 
this communication is to show that a similar argument 
applied to the attempt to attain dynamic similarity 
for the flow of a metal structure gives also two 
alternative dimensionless criteria according to whether 
momentum and elasticity or elasticity and plasticity 
are the dominant factors. ‘ 
or the purpose of dimensional, analysis, it is 
sufficient to consider one dimensional movement, and 
the fundamental equation governing the motion of 
an: element of the metal structure can be written in 


the simplified form . 


F 
! A=t 


a $ 
al T = Pet z Ve T | 5— 9.0.29]. 
; 0620 


(1) 
where m is mass of metal per unit length (gm./em.) ; 
v is velocity of movement of volume element dnm is 
related to e, but it is not necessary to express the 
relation\ for the purposes of dimensional analysis) 
(cm,/sec). ; Pz is external force acting.on unit length 
of metal (dynes/em.?) ; « is normal strain (dimension- 
less) ; 9 is parameter expressing the previous time 
at which a stress c(0) was applied (sec.); K(!) is 
‘remembrance function’ expressing the effect upon 
the present strength of previous application of stress!. 

The expression in the bracket on the right-hand 
side] represents the difference between the stress 
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acting upon the element of volume and the internal 
forces (elastic and plastic) resisting this stress. Its 
exact form is open to doubt; as expressed here it is 
equivalént to the assumption that these internal 
forces depend on the extent of the deformation, the 
rate of the deformation and on previous history. 
Orowan? has pointed out that even an equation of 
this form cannot express fully the behaviour of a 
‘metal, since it is possible to wipe out the entire 
influence of the past by a sudden extension of a few 
per cent. Even this statement implies, however, that 
the past history affects the present strength in a 
definite way although difficult to express mathe- 
matically. It is possible, therefore, for dimensional 
purposes to write equation (1) in the form 


dv d . 
ma = Ps + d {we + nė}, (2) 


where both Æ (the instantaneous value of Young’s 
modulus) and 7, (the instantaneous ‘viscosity’) are to 
be regarded as complex but definite functions of past 
history, having the dimensions of dynes/em.? and 
dyne-sec./cm.* respectively. 

When dimensional analysis is applied to equation 
(2), the condition for static similarity is the usual 
one; N, = P/E must be the same in model and 
original, so that the forces per unit area in model 
and original must be the same if the same material 
is used (same value of E). 

In flow systems where the inertia of the material 
itself and the elastic forces are the important factors, 
for example, in elastic oscillations of a clamped bar 
or in impact testing, the condition for dynamic 
similarity is that 

V jE L? 
N—ez[r-5. V? or È. F 


Hence when the same material is used in model and 
original, the usual similarity condition applies, that 
velocities must be kept constant, that is, the time- 
scale must be shortened in proportion to the reduction 
of linear dimensions. 

Where, however, plastic or viscous forces are 
important as well as elastic forces but the inertia of 
the material can be neglected, a different criterion 
for dynamic similarity appears. In general, it is now 
essential to use the same material for model as for 
original, and it then follows that the condition for 
similarity is that the time-scale is the same in the 
model as in the original. It follows that it is not 
possible to obtain dynamic similarity on a reduced 
scale where both inertial and rate-dependent plastic 
forces are itnportant. 

In the general case it is not possible to construct 
& suitable dimensionless criterion for this condition 
— if a Kelvin solid? could be found for which E and 
of equation (2) were definite fixed quantities one 
could define a Kelvin Number : 


The condition of equality of time-scale implies that 
the material of the model has been carried through 
the same past treatment of stress and heating on the 
same time-scale as the material of the original. The 
fundamental assumptions on which similarity is based 
when this condition is satisfied are those implied in 
the presentation of most experimental data on the 
engineering properties of metals, namely, (1) c and e 
are connected in the same way for specimens of 
different sizes; (2) if the metal is subjected to the 
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same treatment over the same length of time 
internal condition is changed in the same way ; 
which must be added the condition which separa 
the use of Kg from N,; (3) the inertial forces my 
be negligible compared with the rheological ones 

These three conditions enable the limits of app 
ability of the plastic criterion of dynamic similar 
to be defined as in the case of the E, and F, crite 
for fluid flow. Brittle fracture’ and fatigue do » 
satisfy the first condition because there is an absolv 
scale of size inherent in each of these processes, 
that no similarity is possible with scale chan: 
Fibrous fracture may in some cases not satisfy # 
third condition and impact testing certainly d» 
not. On the other hand, most cases of creep, inter» 
damping, rate of loading effects, elastic after-effe 
and plastic flow in the work-hardening range sati 
the three conditions. In such cases similarity can 
attained even though external forces are of the imps 
type, provided the latter are suitably scaled as . 
Similarly, in studying the effect of self-oscillations 
a structure upon permanent set, external loadi 
of the model structure to give the same period 
oscillation satisfies the conditions. "The reprodueth 
of joints in a structure on the módel'scale necessar: 
gives rise to failures of similarity®, which mak 
unsuitable the use of models of systems where t 
flow primarily takes place at joints. 

This similarity criterion is very much easier 
satisfy than that of the Reynolds number, where t 
use of the same material implies that the time-sce 
must be shortened by n? if the length-sce 
is reduced by l/n; and may therefore have useit 
applications in connexion with the laboratory stu 
of rate of loading and damping effects in such stru 
tures as wire ropes, ship or car hulls and girders. 


1 Zener, C., Metals Technology, 23 (Aug. 1946). 
2 Orowan, E. (private communication). 
3 nrc a “Ten Lectures on Theoretical Rheology”, Equation 


t Orowan, E., Fracture and Notch Brittleness in Ductile Materia: 
WAR Iron and Steel Res. Assoc. Conf. at Cambridge, 69 (O 
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CHOLINESTERASES 
By Dr. KLAS-BERTIL AUGUSTINSSON 


Biochemical Institute, University of Stockholm 


T is known that the cholinesterases from vario» 

animal tissues arə not identical, and it has bee 
proposed that two types of acetylcholine-splittin 
enzymes exist. This 'type theory' does not expla 
fully some of my recent observations!  . 

Substrate specificity depends probably on the pr 
tein character of the enzyme molecule, which me 
vary from tissue to tissue. In blood serum, tl 
enzyme is probably an albumin; in the red bloc 
cells, where it has been shown to be bound to th 
cell membrane, it is probably a lipoprotein. This 
also true for the ‘cholinesterase of the; nervow 
System, where tbe enzyme is bound to the ce 
structure. Hence, the red-cell esterase would t 
expected to be related to the nerve esterase rathi 
than the serum esterase, and this has, in fact, bee 
demonstrated. The enzymes from brain and re 
cells are said to be ‘specific’ cholinesterases, and i 
addition a ‘non-specific’ ‘cholinesterase is said t 
exist, for example, in human serum, which hydrolyse 
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:etyleholine as well as aliphatic esters, for example, 
ibutyrin. 


The use of acetyl-B-methylcholine and benzoyl- ' 


aoline for distinguishing between these two types 
` cholinesterase may sometimes be of value, but ib 
not sufficient for a classification of these enzymes. 
n comparing the activities of an esterase towards 
wious esters, the substrate concentrations must be 
snsidered. For example, the ‘specific’ cholinesterase 
plits both acetyl-6-methylcholine and acetylsalicyl- 
oline at a lower rate than acetylcholine at low sub- 
rate concentrations, but at a higher rate when 
abstrate concentrations are high.  Bodansky* has 
aown that the red-cell esterase acts on triacetin, 

id I find that this enzyme hydrolyses the acetyl- 
ter linkage in acetylsalicylcholine; the term 
pecific’ is therefore not adequate. 

In agreement with Richter and Croft? and with 
odansky*, I regard the cholinesterases as a ‘family’ 
` related enzymes with widely divergent properties. 
he following classification is based on the activity- 
&bstrate concentration relationship for acetyleholine 
4 substrate. This classification leads me to distin- 
ish two groups, : -Group I contains enzymes which 
e inhibited at shighveoncentrations of acetylcholine 
ptimum at 3 x310::M). The enzymes of Group II 
allow the Michaelis—Menten formulation, which 
eans that the maximum rate occurs with infinite 
abstrate concentrations. Enzymes within each 
coup differ in certain other respects. There is no 
5solute specificity to choline esters in either group. 

Group I includes the cholinesterases of the nervous 
rstem, of red blood célls, of Helix blood and of 
«pia ‘liver’, The red-cell and brain esterases are 
Kentical, but differ from the Helix-blood and Sepia- 
Kver' esterases. ‘Differences are seen in the action 
K inhibitors such as choline, caffeine and quinine, 
id in the ability to split various esters. For ex- 
mple, the Heliz-blood esterase is characterized by 
«s high activity with acetylaneurine as substrate. 
he cholinesterase of shark plasma also belongs to 
ais group. 

Group II ineludes the cholinesterases of certain 
sa (for example, man, horse) and of the dart sac 
€ Helix pomatia. The serum esterases show inhibition 
y excess of benzoylcholine (optimum concentration 
*0 x 107 M); this is not the case with the dart- 
uc esterase, which hydrolyses benzoylcholine rather 
«owly. The serum esterases are competitively in- 
ibited by choline, but not the dart-sac esterase. 

Acetylcholine is the only choline ester found in 
inimal tissues, and this is why I define as a cholin- 
sterase an esterase which, under conditions optimal 
sr the hydrolysis of acetylcholine, splits this ester 
sore rapidly than any other ester. Consequently 
1e rapid hydrolysis of benzoylcholine by guinea pig 
‘ver is not due to a cholinesterase; this reaction 

not due to specific *benzoyl-choline esterase’. 

The optimum substrate concentration is increased 
n the presence of the strongly basic clupein. The 
wgatively charged gum arabic is known to have the 
posite effect’. / I was unable to confirm the finding 
K Mendel and Rudney$* that the addition of potassium 
iloride caused a shift of the optimum substrate con- 
mtration. The affinity of the positively charged 
setylcholine ion for cholinesterase may be directly 
«oportional to the negative charge.of the enzyme. 
fence, with increasing negativity, optimum con- 
Ktions are shifted towards lower acetylcholine con- 
intrations, that is, towards more physiological con- 
Ktions, I am inclined to think that such a change 
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in cholinesterase activity occurs during nervous 
' 


activity. In depolarization, the neuronal surface be- 
comes more negative, and since cholinesterase is con- 
centrated at this surface*, enzymic activity becomes 
optimal at lower concentrations of acetylcholine. 

1 Augustinsson, K. B., Acta physiol. Scand., 15, Supp. 52 (1948). 

? Bodansky, O., Ann. N.Y. Acad. Sci, 47, 521 (1940). 

3 Richter, D., and Croft, P. G., Biochem. J., 86, 746 (1942). 
‘Mendel, B., and Rudney, H., Science, 100, 499 (1944). 

3 Mendel, B., and Rudney, H., Science, 102, 616 (1945). 

€ Nachinansohn, D., “Vitamins and Hormones”, 3, 337 (1945). 
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CLAY MINERALS AS CATALYSTS 
AND ADSORBENTS 


WHOLE-DAY meeting of the Clay Minerals 
Group of the Mineralogieal Society, held in the 


‘apartments of the Geological Society on January 23, 


was largely devoted to a discussion on the use of 
clay minerals as catalysts and industrial adsorbents ; 
in the later part of the afternoon some general papers 
were also given. 

Mr. R. H. S. Robertson (Glasgow) introduced the 
subject with a highly condensed account of the 
catalytic uses of clays, which could not adequately 
be summarized. He pointed out that so long ago as 
1915, Gurwitsh studied the catalytic polymerization 
of unsaturated compounds by floridin, and this 
clay (the active element in which is attapulgite) has 
since been used in a wide variety of other reactions. 
Another clay about which much data are available 
is Japanese acid clay (montmorillonitic). Every type 
of organic reaction has been shown to be catalysed 
by one or other of the available types of clay. 

Dr. F. E. Salt (Distillers’ Co., Ltd.) described 
experiments on polymerization of «-methyl-styrene. 
This substance is not polymerized by heat alone, ag 
styrene is; but in the presence of suitable clays it 
reacts at & low temperature to give low molecular 
weight polymers (‘Polymeth’) which may find uses as 
plasticizers or extenders, or (when mixed with castor 
oil) as microscope immersion media. The clays used 
were activated montmorillonites of German and 
English origin. In the discussion, Mr. Armitage 
(Lewis Berger and Sons) mentioned the use of such 
clays for polymerizing indene, coumarone and styrene. 

An account of the uses of clays in cracking petro- 
leum was given by Mr. J. N. Haresnape (Anglo-Iranian 
Oil Co.). Here again, activated montmorillonites dre 
used, and they have to compete with the more 
effective, but more expensive, artificial products 
(silica~alumina gels), which were largely used during 
thé War, when cost was a secondary consideration. 
The clay catalysts tend to alter during use, with 
production of excessive gas and carbon. This has 
been attributed to hydrogen sulphide adsorption, 
though the Anglo-Iranian workers have found that 
clays of high iron content show this type of activity 
even with low-sulphur feedstocks. 

In practical operations with clay catalysts, diffi- 
culty arises from the very large quantity of catalyst 
which has to be put through a cycle of use and 
regeneration by heat. One successful practical method 
of doing this is the fluidizing technique, which was 
descgibed by Dr. T. H. Blakeley (Esso Development 
Co., Ltd.) and illustrated by a film and demon- 
stration. In this method small granules (20-40 u) of 
catalyst are agitated by an upward stream of oil. 
vapour, if which state they show many of the 
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properties of a liquid, and may be dealt with in a 
continuous process. Plants working on this principle 
which are in use or on order (excluding the U.S.S.R.) 
are capable of dealing with 60,000,000 tous of feed- 
stock per year. 

In & diseussion on the process of activation of 
montmorillonites, Dr. B. S. Emódi (Fullers’ Earth 
Union, Ltd.) explained that, by means of acid treat- 
ment, the crystalline structure appears to be- partly 
broken down. The improved catalytic activity may 
be associated with the presence of free colloidal silica, 
or with the greater effective surface of the mineral, or 
with both factors. 

The afternoon session contained papers on topics 
connected with adsorption. It was opened by Mr. A. 
Ibison (W. Bibby and Sons, Ltd.), who dealt with the 
adsorption of colours from oils and solvents. He 
stressed the importance of fixed conditions of tem- 
perature, moisture, acidity, ete. Adsorption iso- 
therms, corresponding to maximum percentage colour 
&dsorbed at each colour concentration, are then found 


to be of the Langmuir type with non-activated clays,. 


and steeper with the activated type. 

Dr. G. W. Nederbragt (Bataavsch Petroleum 
Mij, Amsterdam) ‘described the use of floridin for 
separating long-chain from branched-chain hydro- 
carbons. The technique used is essentially that of 
chromatographic analysis with pentane as the solvent. 
The author suggested that the selective adsorption 
of normal hydrocarbons is due to the channels present 
in the structure, as described by Bradley. 

Experiments on the adsorption of basic dyes by 
calcium montmorillonite were described by Dr. 
Emédi. It was observed that while the dye adsorbed 
is nearly equivalent to the base-exchange capacity of 
the clay (104 m. equiv. per 100 gm.), usually only 
30-80 m. equiv. of calcium are released, the dis- 
crepancy increasing with the number of benzene rings 
in the molecule. From calculations of the frequency 
of calcium ions between the montmorillonite sheets 
and the area of the dye molecules, the theory was 
advanced that the latter are adsorbed between the 
unit plates, but mainly near the edges, thus blocking 
the outlet of many exchangeable calcium ions. The 
clay particles thus become positively charged and can 
adsorb’ negative ions. 

Dr. D. M. C. MacEwan (Rothamsted Experimental 
Station) suggested that the mechanism of formation 
of organic complexes by montmorillonite may be 
closely connected with surface adsorption on such 
minerals as mica, the tendency of the clay mineral 
sheets to gather one or more adsorbad layers of 
molecules providing a repulsive force between them, 
while the balancing attractive force may be electro- 
static in nature. Using Bangham’s data? on mica 
adsorption, it is possible to get a potential curve for 
methanol showing a minimum in the right position. 

Two general papers, descriptive of work done under 
a programme of research for the British Iron and Steel 
Research Association, were given by Dr. J. White and 
collaborators of the University of Sheffield. The sub- 
stance of the paper by B. Vassiliou has already 
appeared in Nature’. The second (with P. Murray) 
dealt with an attempt to measure reaction constants 
and activation energies for the thermal dissociation 
of structural water in different types of clay, using 
both constant and steadily increasing heating mates. 
Good results were obtained with kaolinitic and 
micaceous clays enabling the form of thermal analysis 
peaks to be reproduced from the calculated data; but 
with a montmorillonitic clay the values obtained for 
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the constants depended on the conditions of heating 
& point which is now being investigated. 
Comparison of the papers given in the mornim 
and afternoon'sessions suggested that phenomena « 
adsorption tend to be better correlated with what: 
known of the clay mineral structures than those « 
catalysis. Meetings such as this should therefor 
serve a useful purpose by bringing together cla 
mineralogists with chemists working on the problen 
of catalysis, and enabling them to exchange inform 
ation. D. M. C. MacEwan 


! Bradley, W. F., Amer. Min., 25, 405 (1940). 
2? Bangham, D. E, and Mosallam, 8., Proc, Roy. Soc., 4,168, 558 (19: E 
? Vassiliou, B., and White, J., Nature, 181, 487 (1948). 


ELM DISEASE 


LM disease has been a serious pest in Britan 

during the last score of years. The Forestr 
Commission has issued Leaflet No. 19 (London 
H.M. Stationery Office, 1947), which is an up-to-dat 
account of what is known at present about th» 
disease, the life-histories of the associated bar 
beetles, and control measures. * 

The attack in most parts of England and Wales 5» 
by now pretty well known, and the trees eithe 
die down from the top, or they may die from th 
top down one side. Usually the cause of the die 
back is the fungus Ceratostomella ulmi Buism. workin, 
in association with Scolytus elm bark beetles. Whe 
this disease was first discussed, it was known as th 
Dutch elm disease, having come into Britain from, i 
was thought, Holland. Its connexion at that tim. 
with the bark beetle was not generally appreciatec 
The fungus is a member of the Ascomycetes. It exist 
in the tree mainly in the form of small yeast-lik 
bodies, which multiply rapidly by budding, and ar 
carried along in the water-conducting vessels wit. 
the sap. , The fungus produces a toxic substanc 
which nof only poisons the affected branch, but als 
stimulates the vessel walls to produce gum-containin, 
bodies. These tend to block the vessels and thus lew 
to death from lack of water, as well as from direc 
poisoning: 

As is well known, bark- beetles are especiall 
dangerous to a tree when anything has oceurred t 
stop or to lessen the upward flow of sap. In the ca» 
of elm disease, when the sap flow becomes restrictec 
the well-known elm bark beetles, Scolytus sealytu 
(destructor) and Scolytus multistriatus, can make then 
breeding grounds in the bark with comparative east 
The grubs hatching from the eggs thus have a cam 
bium layer, with a restricted flow of sap but sufficiem 
to keep it fresh, upon which they feed. 

The fungus can only produce its minute an 
delicate fructifications in very sheltered situation 
such as under loosened bark or in the beetle galleries 
The fructifications are of two kinds, black flask 
shaped bodies (asci) and thin^black stalks (coremia) 
both are about 1 mm. in length, and -both bea 
microscopic spores at the top in round drops c 
mueilage. Although they are visible to the naked ey 
when produced in mass, they are hard to find, ane 
of little value, therefore, in early diagnosis. 

Ceratostomella ulmi is not the only cause of diseas. 
in elms; but in the south of England, at any rate 
it outweighs all other diseases in importance. D 
Scotland the wych elm is subject to a dieback les 
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capid and usually less severe than that caused by 
true elm disease; the cduse is as yet unexplained. 
Elms in towns may be killed by gas leakages, and 
shose in unfavourable situations are often injured by 
lrought or excessive water in the soil; but these 
sauises of death are easily distinguished from the elm 
lisease proper. 


Bull. 841, Cornell University Agricultural Experi- 


lisease; it is entitled "Log Treatments for Bark 
eetle Control in connection with the Dutch Elm 
Disease". The bulletin is devoted to the assembly of 


iss Station (September 1947) also deals with elm 


he principal data from a series of long-treatment ' 


»xperiments carried out at the Dutch elm disease 
esearch laboratory of the New York State College of 
Agriculture. "The War stopped a number of the 
«xperiments which were in hand, and others which 
aad been planned were not begun. It was therefore 
kecided to publish all the results of the work so far 
arried on, so that this information might be avail- 
‘ble for the continuation of research, and the determ- 
ation of control programmes. 

The fungus is the same as that mentioned above, 
»ub the beetles working in conjunction with the 
‘ungus in the United States are Scolytus multistriatus 
nd Hylurgopinus rufipes. The disease organism is 
Kescribed as harbouring in bark beetle galleries made 
ta wood from healthy trees, as well as from diseased 
rees, and is carried out and distributed by the 
seetles which emerge. The proper disposal of dead 
nd dying elm wood which is suitablé for bark beetle 
«reeding, even if it is not from diseased trees, is 
herefore an essential feature of & local Dutch elm 
Kisease programme. 

It is not possible to deal more closely with the 
ontents of this most interesting bulletin, which is 
well worth studying, with its interesting illustrations. 
t is, however, a matter of considerable interest that 
the so-called Dutch elm disease has now become very 
widespread, and it certainly requires intensive 
‘avestigation. The present writer has himself been 
watching infested trees of his own during the 
vast twenty years, and as one outcome of the 
:bservations carried out, considers it does not follow 
hat a tree attacked will die, for it may throw off 
he disease. In this there is'possibly some connexion 
tween the vigorous state of the tree, and the fact 
hat the Scolytus beetles do not get the upper hand ; 
1 fact, quite possibly they are unable to make their 
reeding galleries, owing to the flow of sap being 
00 strong. E. P. SrEBBING 


NATIONAL INSTITUTE OF 
ECONOMIC AND 'SOCIAL 
RESEARCH 


HE annual report of the National Institute of 

Economic and Social Research for 1946-47 
scords no change in the financial situation; grants 
‘om the Rockefeller Foundation, the Leverhulme 
"rustees and the Nuffield Foundation continuing to 
e the mainstay of the Institute’s finances, and a 
pecial grant of £1,000 was made by the Nuffield 
"oundation for the support of a book to be published 
nder the title Lessons of the British War Economy", 
hich is intended to form a professional symposium 
a British war economies. With funds of the Garton 
‘oundation, transferred to the Institute in 1942, it 
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has been decided to establish an annual Garton Prize, 
probably of the value of 100 guineas, which was to be 
offered for competition in 1948. It is intended to 
publish the prize-winning essay in a special Garton 
Monograph Series. Experience with the Senior 
Research Fellowship scheme which terminated during 
the year showed the value of the scheme in assisting 
university research during the transition period ; 
but the increased funds becoming available for 
research in the social sciences in the universities of 
Great Britain have diminished the need for special 
awards for experienced research workers, and there 
is already difficulty in finding persons of sufficient . 
maturity and experience for the programmes planned. 
A grant was made to Bedford College in support 
of the research project entitled “An Enquiry into the 
Social Factors Determining Earned Income” being 
carried out by Mrs. Barbara Wootton, another to the 
Department of Applied Economics, University of 


_Cambridge, for a senior research worker for the 


output section of the inquiry into expenditure, 
output and income, 1920-38, and another to pro- 
vide Prof. E. Victor Morgan, at University College, 
Swansea, with part-time research assistance for the 


project "Studies in British Financial Policy, 1914-25”. 
it was expected that the report of the Joint Advisory 


Sub-Committee with the Institute of Chartered 

Accountants on the meanings and uses of terms 

commonly employed by both accountants and 

economists would be ready for submission to the Joint 

Exploratory Committee early in 1948. The Institute 

has also agreed to co-operate in the provision of 
bibliographical service with the International Asso- 

ciation for Research in Income and Wealth. 

. The fourth issue of the “Register of Research in 

the Social Sciences" was circulated in the spring of. 
1947, and the *Register" is in future to be published 

as an annual available on a subscription basis only. 

In regard to research programmes, the major task of 
fact-collecting for the “Distribution Enquiry" has 

been completed, and work on each of the three main 

parts of the “Building Enquiry" progressed steadily. 

Work has continued on the “National Expenditure, 
Output and Income, 1920-38, Enquiry", and a new 

investigation, to be called “The Social Accounts of 
Local Authorities”, has developed out of work on the 

Public Authority section. The report on international 

comparisons of productivity in British and American 

manufacturing industry has been circulated privately 

to a limited number of research centres, Government 

departments and other organisations. 

‘Tbe contribution of the independent research 
institute is discussed at some length in the report, 
which points out that such organisations are the 
natural complement of the universities, with which, 
and Government departments, the report of the 
Clapham Committee was solely concerned. They can 
undertake investigations which are unlikely to be 
developed under university conditions, and apart 
from providing a common meeting-place for repre- 
sentatives of different interests and different 
approaches to the social sciences, they can take risks 
in opening new ground or trying expensive new 
methods which an individual scholar or university 
might not be able to afford. Among the ancillary 
functions of the independent research institute, 
specal emphasis is laid upon that of providing a 
clearing house for information. 

The Institute in March 1947 called an informal 
conference pf some forty persons responsible for the 
conduct or organisation of research. As a result of 
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this conference, a report was published entitled 
“Social and Economic Research and Government 
Departments” which has been given a wide circula- 
tion. The conclusions of the conference are embodied 
in a set of practical proposals which go far towards 
providing means for unravelling the difficulties of the 
research worker in the social sciences in his depend- 
ence on official sources of data. For example, the 
conference urged that it is a matter of first 
importance that general principles governing the 
confidential character of official material should be 
formulated. It also recommended that in drawing 
up the departmental schedules governing the pre- 
servation and destruction of records, outside experts 
should be consulted. Other pressing problems such 
as the automatic release of certain collections, the 
setting of time-limits to the inaccessibility of docu- 
ments, the publication of material by Government 
departments in signed articles, the development of 
research bulletins and the need for outside expert 
advice on new collections of data were also con- 
sidered by the conference ; an appendix to the report 
lists twenty-four major collections, tabulations and 
analyses of data known to exist in Government 
departments or which can readily be compiled and 
are of basic importance to research workers. The 
report, however, is only a first step, and the conference 
can be convened again when there is work for it to do. 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

CHIEF ANIMAL HUSBANDRY OFFICER, Department of Agriculture 
and Lands, Southern Rhodesia—The Secretary, Rhodesia House, 
429 Strand, London, W.C.2 (August 5). 

SENIOR CHEMISTS to take charge of small research teams on physical 
and chemical problems of coal tar and its processing, an ANALYST 
to take charge of Analytical Department, RESEAROH CHEMISTS to 
work on the constitution of coal tar and refining processes, an IN- 
TELLIGENOE OFFIOER AND LIBRARIAN to take charge of a Technical 
Library, etc., and ABSTRACTORS (male or female graduates in chem- 
istry with a working knowledge of French and/or German)—The 
Director of Research, Coal Tar Research Association, 9 Harley Street, 
London, W.1 (August 7). 

RESEARCH AWARD IN THE DEPARTMENT OF ZOOLOGY—The Regis- 
trar, University College, Hull (August 7). 

ASSISTANT LEOTURER (Grade IIT) IN GEoGRAPHY—The Secretary, 
The University, Edmund Street, Birmingham 8 (August 7). 

ASSISTANT ADVISORY OFFICER IN AGRICULTURAL BOTANY—The 
Seoretary, Edinburgh and East of Scotland College of Agriculture, 13 
George Square, Edinburgh 8 (August 7). 

LEOTURER IN ELECTRICAL ENGINEERING—The Principal, Royal 
ro o oinment Technical College, Farnborough, Hants 

ugus a 

EXPERIMENTAL OFFICER at the Forest Products Research Labora- 
tory, Princes Risborough, to assist in research work in connexion 
with woodworking machinery and sawmill problems—The Secretary, 
Civil Service Commission, Scientific Branch, 27 Grosvenor Square, 
London, W.1, quoting No. 2206 (August 11). 

HEAD OF THE HORTICULTURAL DEPARTMENT of the Kent Farm 
Institute, Sittingbourne, and & LECTURER IN HORTIOULTURE AND 
RURAL STUDIES at the Kent Horticultural Institute, Swanley—The 
County Education Officer, Kent Education Committee, Springfield, 
Maidstone (August 14). 

RESEAROH ASSISTANT IN THE DEPARTMENT OF MINING—The Rezis- 
trar, The University, Sheffield (August 14). 

LEOTURER with special qualifications IN PURE MATHEMATICS (or 
DAT ) LEROTURER)—The Registrar, University College, Hull 

SENIOR LEOTURER (temporary) and LEOTURERS (2) IN MATHEMATICS 
at Auckland University College, Auckland, New Zealand—The Secre- 
tary, Universities Bureau of the British Empire, 8 Park Street, 
London, W.1 (August 15). 

LEOTURER IN THE DEPARTMENT OF METALLURGY—The Registrar, 
The University, Liverpool (August 28). 

SENIOR LECTURER IN PRODUCTION ENGINDERING—The Registrar, 
College of Aeronautics, Cranfield, Bletchley, Bucks, endorsed “Senior 
Lecturer in Production Engineering’ (August 23). 

CHEMISTS (men and women) for unestablished appointments in the 
grades of SOTENTIFIO OFFICER Class and EXPERIMENTAL OFFXOER Class, 
for analytical work in connexion with atomic energy development— 
The Ministry of Labour and National Service, Technical and dentine 
Register, K Section, York House, Kingsway, London, W.C.2, quoting 
¥.78/48A/2 (August 24). 

ENGINEERING INSPECTOR IN THE FIRE SERVICE DEPARTMENT 
of the Home Office—The Secretary, Civil Service C ission, Scien- 
ne Beet 27 Grosvenor Square, London, W.1, quoting No. 2208 

ugus s 
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SENIOR PROFESSIONAL OFFICER FOR CERAMIO AND REFRACTOR 
RESEARCH, Government Metallurgical Laboratory, University of th 
Witwatersrand, Johannesburg—The Director, Government Meta 
lurgica! Laboratory, c/o Victor Reid, South Africa House, Trafalg: 
Square, London, W.C.2 (August 31). 

EOTURER IN THE DEPARTMENT OF PURE MATHEMATIOS, Unlversit 
of the Witwatersrand, Johannesburg— The Secretary, Universitit 
Boreau of the British Empire, 8 Park Street, London, W.1 (Augus 
PROFESSORSHIP OF-EOONOMIO AND MINING GEOLOGY in the Um 
versity of Adelaide—The Secretary, Universities Bureau of the Briti: 
Empire, 8 Park Street, London, W.l (August 81). 

READERSHIP IN BIOOHEMISTRY at the Royal Cancer Hospital- 
The Academto Registrar, University of London, Senate House, Londo: 
W.C.1 (September 1). 

RESEAROH FELLOWSHIP and a RESEARCH ASSISTANT IN THE DEPAR: 
MENT OF Economos of Natal University College. The Secretar; 
Universities Bureau of the British Empire, 8 Park Street, London, W. 
(September 1). 

ASSISTANT LEOTURER IN THE DEPARTMENT OF PHYSICS, Universit 
College of the West Indies, Jamaica—The Secretary, Inter-Universit! 
Couneil for Higher Education in the Colonies, 8 Park Street, Londo» 
W.1 (September 15). . 

PROFESSOR OF ZOOLOGY at Makerere College, Kampala, Uganda- 
The Secretary, Inter-University Council for Higher Education in tl 
Colonies, 8 Park Street, London, W.1 (September 15). 

LABORATORY STEWARD IN THE DEPARTMENT OF SONON AN 
TECHNOLOGY—The Principal, Cambridgeshire Technical Colleg 
Collier Road, Cambridge. 

LEOTURER IN BOTANY, and a DEMONSTRATOR IN GROLOGY—Tb 
Registrar, University Colle e, Exeter. 

ASSISTANT LABORATORY STEWARD IN THE DEPARTMENT OF ZOOLO 
—The Head of the Department of Zoology, University College, H 

DIRECTOR OF THE WEST AFRIOAN FISHERIES RESEARCH ÍNSTITUTM 
Sierra Leone—The Under-Secretary of State, Colonial Office, Researo 
Department, Sanctuary Buildings, Great Smith Street, London, S.W. 

LEOTURER IN THE MATHEMATICS DEPARTXENT— Ihe Principa 
Northampton Polytechnic, St. John Street, London, E.C.1. 

LABORATORY ASSISTANT (woman) at Aylwin School, Southwar 
Park Road, S.E.16—The Education Officer (Estab. 2), London Count 
Council, The County Hall, London, 8.H.1. 

LECTURER IN PHYSIOLOGY up to B.Sc. standard— The Clerk to th 

Governors, Chelsea Polytechnic, Manresa Road, London, S.W.3. 

ENTOMOLOGIST IN THE RESEARCH DIVISION of the Department í 
Agriculture and Forests, Sudan Government—The Sudan Agent P 
London, Wellington House, Buckingham Gate, London, S.W.1, er 
Gorsed ‘Entomologist Agriculture’. 

Curer MEOHANIO to take charge of workshop attached to medie: 
research unit—The Director, Radiotherapeutic Research Unit, Medic: 
Research Council, Hammersmith Hospital, Ducane Road, Londor 

« W.12. : 

PHOTOGRAPHIO TEORNIOIAN with experience in photo-micrography 
for M.R.C. Biophysics Research Unit—Prof. J. T. Randall, King 
College, Strand, London, W.C.2. 4 

TEOHNICÍAN (with considerable experience in routine investigatio» 
IN THE DEPARTMENT OF CHEMICAL PATHOLOGY, and a TEOHNICIA 
to be responsible for preparation of teaching classes in Organic Cher 
istry, Biochemistry and Chemical Pathology—The Secretary, Charin 
Cross Hospital Medical School, 62 Chandos Place, London, W.C.2. 

SENIOR SOTENTIFIO OFFICER (G. 224/48A) to take charge of Biolog. 
and Chemistry Section, a SENIOR SOIENTIFIO OFFICER (A.185/48A) t 
take charge of Physics and Electronics Section, a SCIENTIFIO OFFIOE» 
(B.429/48A) for investigation of deterioration of materials and con 
plete equipment exposed under tropical conditions, a SENIOR ExpER 
MENTAL OFFIOER (A.186/48A) to lead a team working on Electronic 
EXPERIMENTAL OFFIOERS AND ASSISTANT EXPERIMENTAL OFFICER 
for work in the following Sections: Chemistry (F.430/48A), Biologa 
(G.225/48A), Physics and Electronics (A.187/48A), General Engineerir 
(0C.415]48A), at the Ministry of Supply Tropical Testing EstablisM 
ment, Port Harcourt, Nigeria—The Ministry of Labour and Nations 
Service, Technical and Scientific Register (K), York House, Kingswa: 
London, W.O.2, quoting the appropriate Ref. No. 

METALLURGIST to work in the Mechanical Testing Section—TIl 
Secretary, British Non-Ferrous Metals Research Association, 81-f 
Euston Street, London, N.W.1. 

SENIOR LABORATORY ASSISTANT—The Headmistress, Maidstor 
Grammar School for Girls, Maidstone. 

, THEORETICAL PHYSICIST or MATHEMATICIAN (preferably with knov 

ledge of matrix and tensor calculus), and an EXPERIMENTAL PHYSIOL 
(if possible with some experience in instrument design) for researc 
on the rheological properties of materials, an ELECTRONICS PHYSIOI: 
for fundamental research in applications of microwaves, and 

PuvstorsT with experlence of high vacuum and Interferometry tech 
niques—The Secretary, British Rayon Research Association, Bridg: 

water House, 58 Whitworth Street, Manchester 1. 

ANALYST IN THE DEPARTMENT OF CHEMISTRY of the School v 
Agriculture, Sutton Bonington, Loughborough-——The Registra: 
University College, Nottingham. 

ASSISTANT LEOTURER IN GEOGRAPHY, à LEOTURER IN PHARMAOM 
LOGY, & DEMONSTRATOR IN PHARMACOLOGY, an ASSISTANT LECTURE 
IN PHARMACEUTIOS, and & DEMONSTRATOR IN PHARMAOEUTIOS—TA 
Registrar, University College, Nottingham. 

PHYSIOLOGIST to obtain experience for from 1 to 2 years in Americs 
teaching and research—Prof. H. C. Bazett, Department of Physiolog 
bn inate of Pennsylvania, Philadelphia, Pa., U.S.A. (write by ov 
mail). 

PHYSIOIST—The House Governor, Royal Hospital, Wolverhamptoi 

ASSISTANT GAME WARDEN—The Sudan Agent in London, Welliny 
ton House, Buckingham Gate, London, S.W.1, endorsed “Assista: 
Game Warden'. 

ASSISTANT LEOTURER (temporary) IN MATHEMATIOS—The Registra 
University College, Singleton Park, Swansea. 

INSPEOTOR OF AGRIOULTURE, Department of Agriculture and Forest 
Sudan Government—The Sudan Agent in London, Wellington Hous 
BOUM UR. Gate, London, S.W.1, endorsed ‘Inspector of Agi 
culture’. 
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- DISTRIBUTION OF SCIENTIFIC 
MAN-POWER 


ROM the national point of view, a proper balance 
must be struck between productive effort and 
research effort, as in any successful private business ; 
it is the task of management to secure that the 
appropriate balance is achieved, and that it is 
achieved without diverting too many creative and 


' fertile minds to the equally essential task of adminis- 


tration. This is the point of view from which the 
present organisation of scientific and industrial 
research in Great Britain must be considered. As 
Sir John Anderson rightly said in his lecture to the 
Society of Chemical Industry when he received the 
Messel Medal on July 14, Great Britain has been a, 
pioneer among the nations in the organisation of 
scientific research ; but nevertheless we must have 
the organisation of science in the public service 
constantly under review. In particular, it is essential 
that we should consider whether, by any changes in 
the existing organisation or by more careful use of 
our limited scientific man-power, we can rectify 
admitted weaknesses in the development of research 
results, and in the supply of trained scientific men 
and technologists. 

It seems clear from its first report that the Advisory 
Council on Scientific Policy is concerning itself with 
this broad question ; but it is equally important that 
the scientific and industrial world should be provided 
with adequate data on which to base a sound and 
independent judgment of the correctness of Govern- 
ment organisation and policy. That is the funda- 
mental reason why early resumption of the publication 
of full reports from the Department of Scientific and 
Industrial Research is so important. Moreover, since 
a sound judgment cannot reasonably be made on the 
results of any one year, it is the more important, that 
there should be available as early as possible a full 
account of the war effort, and especially before the 
Department is irretrievably committed to any 
schemes of expansion which involve arge drains on 

man-power or equipment, 

Admirably as the recent report from the EE 
Research, Board (see p. 228 of this issue) fills the 
need from one point of view—and there can:be 
nothing but praise for much of the work done and 
also for the special attention being given to the 
development of new techniques for the benefit of 
both industry and science—a striking feature of the. 
report illustrates the necessity for completing the 
picture. This is the way in which the work of the 
Chemical Research Laboratory is linked up with that 
of other Government institutions and departments. 
The Corrosion of Metals Section, for example, has 
collaborated with the Light Division of the National 
Physical Laboratory and with the British Iron and 
Steel Research Association, as well as with the Water 
Pollution Research Laboratory, the British Cast Iron 
Reséarch Association and the British Non-Férrous 
Metals Research Association, and has carried out work 
for the Ministry of Supply and the Ministry of Works. 
The High Polymers and Plastics Section has worked 
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with the Engineering Division of the National Phys- 
ical Laboratory and the Forests Products Research 
Laboratory, and the Coal Tar Section with the Heat 
Section of the Physics Division and the Metrology 
Division of the National Physical Laboratory. The 
Chemistry Research Board itself directs attention to 
contacts maintained with other departments and to 


field trials by the Colonial Office on the control of ` 


nagana in Africa by the use of phenanthridinium com- 
pounds prepared in the Laboratory, as well as the 
development of the production of food yeast in 
Jamaica. 

There can be no question as to the value of such 
collaboration in achieving economy of effort and 
equipment, and whatever doubts are entertained as 
to the value of the research association movement, 
there are æ priori reasons for believing that the work 
of such institutions as the Chemical Research 
Laboratory is thoroughly sound, and that under the 
Chemistry Research Board it is making an important, 
and possibly a vital, contribution to the advancement 
of science and to industrial development, apart from 
the study of the specific scientific problems which 
arise in the public service. The very way in which it 
is interlocked with the work of other bodies, how- 
ever, makes it important that we should consider 
the Goverment organisation of research as a whole. 
Otherwise there is danger that justifiable expansion 
at one point may have serious and undesirable 
repercussions on activities elsewhere which it is vital 
to maintain or even expand. 

It was noticeable that, in his address at Edinburgh, 
Sir John Anderson was purely descriptive and neither 
eommended nor condemned what he described, 
though those who followed his survey closely might 
perhaps have gained from his inflexions some idea of 
the general trend of Sir John’s own mind. Neither 
can it be said that the Advisory Council on Scientific 
Policy has in its first report addressed itself to the 
broadest aspects of the question. The Council was 
asked by the Government to make recommendations 
on the specific questions, inter alia, of the appropriate 
organisation for scientific research within the Govern- 
ment, with special reference to research on building 
and on fuel and power, and the appropriate form of 
research effort to assist the maximum increase in 
national productivity during the coming decade. In 
regard to the former of these problems, the Advisory 
Council was asked to consider, in particular, what 
should be the respective functions of Government 
departments, of the research councils and of outside 
bodies (including the boards of socialized industries) 
in carrying out research. 

The Advisory Council recognizes that on one hand 

, research of the highest quality depends on a freedom 
which is difficult to reconcile with the normal con- 
ditions of Government work, and on the other hand, 
that close contact between the research worker and 
the user of the results of applied research is essential 
in order that the results obtained may be of pragtical 
value and supply data and a satisfactory foundation 
for the research itself. It therefore devoted con- 
siderable time at the outset to discussion of the 
general principles which should apply. to the organ- 
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isation of Government research and its applicatiom 
and as a result reached agreement on two genere 
principles. First, the executive department shoul: 
be responsible for identifying problems requirin, 
research, settling their order of priority, decidin, 
where the various investigations should be carriev 
out and applying their results. Secondly, the research 
councils, and particularly the various branches of th« 
Department of Scientific and Industrial Research: 
should continue to be free to initiate backgrounc 
research where they think fit, free from administrativ: 
control of the executive departments and conse 
quently from considerations of day-to-day expediency 

Like Sir John Anderson in his lecture, the Advisory 
Council rejects the idea of a Ministry of Science ane 
agrees that no attempt should be made to concen. 
trate responsibility for carrying out all Governmen 
scientific research on the Lord President of th 
Council. It considers that this would intensify rathe 
than diminish the old cleavage between science 
administration and policy; although the Lore 
President should assume a particular concern fo 
such branches of scientific research' as have a wide 
application than to the problems of a particule 
department. : 

While there will probably be much general suppor 
for these views, it will be noted that the Advisory 
Couneil does not discuss in the present report th 
effectiveness or adequacy of the general structure, o. 
whether its disposition as between Government ane 
industry could be improved with advantage to th 
public welfare. This is the more important in viev 
of the next conclusion, that if the executive depart 
ments are to discharge their considerable scientifi: 
and technical responsibilities thus defined, they wib 
require to employ considerable scientific staffe 
corresponding to the operational research unit 
attached to the Service Ministries and Command 
during the War. The appointment of a ‘chief scientifi 
officer’ by the departments, provided with an adequat 
staff, however admirable in principle, may well b 
open to question on practical grounds at the presen 
juncture. , Can we really afford to withdraw suc 
men from produetion while we are still awaiting th 
inerease in scientific and technological man-powe 
recommended by the Barlow Report ? 

The recommendation, it is true, is in line with th: 
observations in the report of the Select Committe 
on Estimates, which in its third report for th 
Session 1946—47, dealing with expenditure on researc. 
and development, referred to the absence of sufficien: 
provision for the identification of scientific problem 
in day-to-day administration as one of the greater 
weaknesses in the Government’ organisation. Th: 
Select Committee itself recommended the appoint 
ment in all executive departments of scientifi 
advisers who should have a high standing and direc 
access to the policy-forming level. There can only b 
welcome for any proposal which will give the scientif» 


.man more influence in guiding the formulation a 


well as the administration of policy, and for th 
recommendation that executive departments to th 
work of which science can contribute should assum: 
more positive role than hitherto in the organisatio: 
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tad direction of research required for their own. 
"urposes and in supervising the application of its 
esults. Nevertheless, however urgent and essential 
aay be the appointment of chief scientific officers 
or the planning of the present Government research 
rogramme in the best way to meet national needs, : 
he question must still be asked where the men are ' 
© be found, and whether there are not other activities 


vhich could be curtailed or discontinued to release : 


men for such work. 

These recommendations were submitted by the 
Advisory Council in a general report on May 22, 
947, and two such appointments have since been 
raade, to the Ministry of Food and to the Home 
fice respectively. The same principles have been 
‘pplied to the Council’s consideration of the special 

«equirements of building research. Here it recom- 
aends that the Department of Scientific and Indus- 
arial Research should retain full responsibility for 
«cientific research and initial development in building, 
s well as its freedom to initiate research and under- 
«ake investigations at the direct proposal of the 
«uilding industry. The Ministry of Works should 
«tain the broad responsibilities indicated for 
xecutive departments in general, including that of 
seeping the technical development of the building 
«dustry under review, promoting the final stages of 
Wievelopment, and encouraging the use by industry 
af the results of research. For the discharge of these 
sientific functions the Advisory Council recommends, 
«2 addition to the appointment of a ‘chief scientific 
=«fficer’, a scientific advisory council of scientific men 
«nd representatives of the building industry in equal 
eroportions, and such a Council on Building and 
Xvil Engineering and Development was established 
m December 8, 1947. Under these proposals, the 
‘esponsibility for identifying the problems requiring 
‘esearch and determining their priority, as well as for 
moitiating research in the sociological or economic 
Wield, rests with the Ministry of Works. In like manner 
he Advisory Council recommended that the scientific 
«ind engineering staff of the Ministry of Fuel and 
?ower should be substantially strengthened,.and that 
» ‘chief scientific officer’ should be appointed with 
«dequate status and with responsibility for making 
« broad strategic survey of the problems on which to 
ase a general research problem for the fuel and 
«ower industries. He would be assisted by an advisory 
‘ouncil including not only scientific men but also 
‘conomists, administrators and men of wide practical 
xperience in the nationalized industries. The 
™\ dvisory Council has rejected a suggestion to transfer 
he Fuel Research Station to the Ministry of Fuel 
«nd Power; but advised that the Station should 
continue to act as an agent in carrying out such 
esearch as the canara may decide to allocate 
o it. 

There can be no doubt that, under its terms of 
eference, the Advisory Council on Scientific Policy 
3 discharging important functions not hitherto 
wovided for, and its first report encourages the hope 
hat the Council will go much more closely into such 
mportant questions as the appropriate pattern for 
he scientific organisation of Government depart- 
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‘ments i in general as well as that of the general structure 
of the organisation of scientific and industrial research 
in Britain, the principles on which research in the , 
nationalized industries should be organised and the 
overall requirements of scientific man-power and the 
appropriate measures for its recruitment and training. 
Meanwhile, its report’ should reassure those who fear 
that the conduct of scientific research by Government 
departments or the research councils will be cver- 
planned. Its pronouncements on the status of ‘chief 
scientific officers’ will be welcomed by those who have 
urged, as has been done in these columns for many 


_ years, that the scientific man should be given the 


status which will enable him to make his voice heard 
effectively in the determination of policy where 
scientific factors are involved ; and that the possession 
of scientific qualifications should not constitute a bar 


‘to advancement to positions of the highest adminis- 


trative responsibility when the requisite adminis- 
trative talent is joined to such qualifications. 

Nevertheless, the report will inevitably cause some 
misgivings. As is rightly omphasized, to meet 
the urgent requirements of the economic situation 
the direction in which scientific research and develop- 
ment should be promoted cannot be determined 
solely from the point of view of science itself; and 
its gravity makes it essential to develop quicker 
and more efficient application of the results of 
fundamental ,research, demanding in turn an effi- 
cient scientific organisation in executive depart- 
ments and a better supply of the type of technologist 
who can effectively apply the results of fundamental 
research. It is no easy task to strike the right balance 
between long-term and short-term interests, between 
the needs of academic and industrial research, 
between the requirements of science and Govern- 
ment; and however valuable the Advisory Council 
may prove in future in deciding such issues in terms of 
an overall scientific and economic policy, the present 
report wil not satisfy those who believe that an 
excessive proportion of the general as well as the 
scientific man-power of Britain is being diverted from 
productive to non-productive occupations. 

This is not to suggest that research is non-pro- 
ductive; but as we have already stressed, if too 
large a proportion of scientific workers is employed 
on research or the dissemination of its results, there 
will not be enough available to apply those results. 
The Advisory Council does not entirely ignore this 
question of production; but the special Committee 
on' Research and Productivity appointed by the 
Advisory Council, with Sir Claud Gibb as chairman, 
and the functions of which have now been transferred 
to & new and independent Committee on Industrial 
Productivity, was concerned more especially with 
the human factor in production, and such matters as 
nutrition and production and the improvement of 
technical information services. The fundamental 
question of the proper distribution of the scientific 
manepower of Britain between defence and civil 
requirements is only touched upon in that part of 
the Advisory Council’s report which deals with 
scientific man-power, and even here the vital issue 
of the distribution between productive industry and 
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other civil requirements, including services of all 
kinds, is not adequately examined. This, however, 
is really the most important section of the Advisory 
Council's report, and requires fuller discussion in the 
light of the revised estimates of university expansion 
and the prospective demand for scientific man-power 
which have appeared since the Barlow Comniittee 


reported in 1946. 
[ 
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CHEMICAL SYNTHESIS MADE EASY. 


Synthetic Methods of Organic Chemistry : 
A Thesaurus. By W. Theilheimer. Vol. 1: 1942- 
1944. "Translated from the German by Hans Wyn- 
berg. Pp. x-+ 254. (New York and London: 
Interscience Publishers, Inc., 1948.) 30s. 


HIS is a new type of organic chemical publication. 
The volume under review is a translation of a 
' German version published in Basle in 1946, and 
purports to cover the original literature of the period 
1942-44, In fact, references to earlier publications 
are frequently given. Volume 2, covering the 
literature of 1945-46, has now been published in 
German, and presumably an English translation of 
this will appear in due course. If there is to be a 
series of volumes appearing at two-year intervals, 
then steps should be taken to reduce this time-lag 
between publication of the original Swiss edition and 
the appearance of, its translation. The work is 
described as a "Thesaurus", a word which is defined by 
the Shorter Oxford English Dictionary as meaning a 
‘treasury’ or ‘storehouse’ of knowledge. This savours 
somewhat of grandiosity, and it remains to be seen 
whether organic chemists will regard the work so 
highly as the description implies. For the present, 
they will be content to accept the commendation of 
Prof. Reichstein in the foreword which he contributes, 
and to give the volume a conspicuous place on their 
shelves of reference works. 

The author’s intentions are admirable. The present 
volume summarizes more than seven hundred reac- 
tions, with literature references, and the informatiort 
collected will be of value not only to those who are 
interested in synthetic methods but also to those 
who have & general interest in organic reactions and 
their current applications. As Prof. Reichstein 
points out in his foreword, the actual methods of 
organic chemistry are not classified and recorded in 
such a highly systematic way as are new compounds. 
Until recently the best available reference book for 
methods was “Houben”, which is now a little out of 
date, and although there are excellent newer books 
on methods, such as “Organic Reactions” and “Newer 
Methods of Preparative Organic Chemistry", these deal 
only with reactions in strictly circumscribed fields. 

Dr. 'Theilheimer has attempted to give a systematic. 
survey of reactions likely to be of value in organic 
synthesis. This has of necessity meant making a 
selection, based on personal preference. The supreme 
difficulty of the project has been to devise a system 
of classification sufficiently simple to enable the entries 
relating to the desired reactions to be found readily ; 
and sufficiently elastic to allow for an increase in the 
range of reactions to be included in future volurfes. 
To meet this difficulty the author has devised a new 
form. of symbolism, based on the system of classifica- 
tion used by OC. Weygand in his “@rganisch- 
chemische Experimentierkunst" (also available i inan 
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English translation) Probably familiarity with w 
system will enable the user to find &t once the ref. 
ences to the reaction in which he is interested ; 1 
until he has acquired this familiarity the novice v 
be inclined to flounder rather helplessly, and w 
probably tend to rely on the index which, althov 
good, is by no means perfect. It would have been 
assistance if a table of contents could have be 
included, with page numbers of the main heading 
such as “Formation of C-C Bond". 

For the most part, the methods enumerated do m 
appear to be new, but are examples of reactio- 
already known, taken from the literature of t 
period under review. It is doubtful whether the ide 
system of classification has been found. The syste 
used results: (a) in the grouping together of reactio 
which have very little in common except the natu 
of the linkage which appears in the product, and (6) 
the wide dispersal of very similar reactions. As æ 
example of the latter we find that reactions number 
652 and 768 are of precisely the same type, namel: 
union of aromatic nuclei by elimination of hydrog: 
halide by means of potassium hydroxide. There a. 
some inconsistencies. Aromatic rings are sometime 
shown with Kekulé double bonds and sometimes nos 
it is curious to find potassium alcoholate listed in or 
place as a reagent for the preparation of «-dsonitroge 
ketones and in another place sodium nitrite. Also, 


.is a little odd to find acetic acid and sulphuric ach 


among the reagents used for nitration. The formul 
appear to have been transcribed exactly from tk 
Swiss edition, even to the errors which have bee 
detected in the formule given under numbers 192 an 
695. In some cases translation has been accompanie 
by the appearance of new errors. Thus, in sectio 
No. 147 the name of an author is spelt incorrect] 
and in section No. 152 2-acetylfluorene is erroneous! 
given as 8-acetylfluorene. These, however, are minc 
matters, and the author is to be congratulated on. 
courageous attempt to fill a serious gap in the litera 
ture of organic chemistry. J. W. Coox 
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BIOLOGICAL STANDARDIZATION 
OF VITAMINS 


The Biological Standardisation of the Vitamins 

By Dr. Katharine H. Coward. Second edition. Pp 
vii+224, (London: Bailliére, Tindall and Cox 
1947.) 16s. net. 


INCE the early 1930's, Dr. Katharine Coward hai 
worked untiringly to popularize sound method: 
of biological standardization of vitamins. The firs 
edition of her book appeared in 1938. In bringin; 
out the second she has the satisfaction of preaching 
to the almost converted. The last ten years havı 
seen no spectacular change in the principles o: 
biological assay of vitamins, but much refinement o: 
technique and broadening of scope. Dr. Coward ha: 
catered for both, but has followed her original plaz 
of discussing only those tests of which she has per. 
sonal experience and only those vitamins for whict 
international standards are available. This strictly 
orthodox approach is perhaps too harshly restrictive , 
of the whole gamut of the B vitamins now known in 
the pure form, vitamin B, is the only one considered : 
a mention of riboflavin, pyridoxin and pantothenic 
acid, for which reliable tests are available, would 
certainly have been useful. d 
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The presentation of the statistical methods has 
»een considerably revised and improved. The treat- 
ment is very sound and comprehensive, though! 
erhaps, for a beginner, some parts are too condensed, 
md scarcely enough stress is laid on criteria of 
ügnificance. 

Dr. Coward might well consider: amplifying some 
»f these useful statistical chapters; she could gain 
pace for it by cutting out unnecessary repetition in 
he description of biological technique. To quote 
anly one example of redundancy, the formula of one 
alt mixture is given in full no less than three times, 
on pp. 32, 135 and 155. 

Most misprints of the first edition have been 
corrected ; but by a strange fluke ‘ingestation’ has 
again escaped unscathed, to appear repeatedly on 
yp. 17-19. 

In too many branches of science the standard 
monograph is @ dry-as-dust compilation by scissors 
and paste. Vitamin workers-in the field of biological 
itandardization are fortunate to have in Dr. Coward 
a» mentor who knows and loves the land through 
vhich she guides them. We wish her well in thé task 
X charting for her third edition the discoveries of 
she next ten years. S. K. Kon 

i i P. WEITE 
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VEGETATION OF THE ARGENTINE 


La vegetación de la Argentina 

By Profs. L. Hauman, A. Burkart, L. R. Parodi, and 
A. L. Cabrera. (Geografia de la República Argentina, 
Vol. 8.) Pp. 350. (Buenos Aires: Gaea, Sociedad 
Argentina de Estudios Geográficos, 1947.) 


P to the present, the botanist or agriculturist 

desiring information on the plant cover of the 
Argentine has been obliged to seek it among a large 
1umber of scattered publications, some in rather 
»bscure periodicals, many out of print. Assistance 
has been given in recent years by Castellanos and 
Perez-Moreau's valuable classified bibliography of 
South American botany, published in Lilloa, volumes 
5 and 7, 1941, and by the reprinting of some of the 
older works, such as, for example, Hieronymus’ 
“Observations on the Vegetation of the Province of 
l'ueumán", 1874, republished in 1946 by the Univer- 
sity of Tucumán; but no compact account of the 
plant resources of this extremely varied country has 
yet been available. 'The appearance of the volume 
10w published by the Argentine Society of Geographi- 
zal Studies and written by botanists of authoritative 
position is, therefore, much to be welcomed. It is 
toncise and so far as possible complete, although as 
Jabrera, writing of the ‘Patagonian shrub steppe, 
20tes, there is still much room for botanical and 
sociological investigation. The material was ready 
for publication in 1939; but printing had to be 
deferred until 1947. 

The work has a geographical bias, and the subject- 
matter is arranged in accordance with the natural 
regions into which the Argentine is divisible. "These 
are mapped by Parodi. Hauman, the senior author, 
has written the introduction and the sections which 
deal with the forests of Misiones and those of the 
700-km. long narrow strip running from north to 
south through the provinces of Salta, Jujuy and 
Tucumán ; with the Gran Chaco; with the enormous 
&crub or thorn woodland area known as the M. onte ; 
and with the sub-Antarctic forests and the Andean 
regions. Burkart describes the Mesopotamian region 
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lying between the Rivers Paraná and ,Uruguay, in * 
which forest. alternates with 'savannah, the atter 


predominating. L. R. Parodi contributes ‘the account 
of the great grass steppe of the pampas, and A. L. 
Cabrera that of the Patagoni&n shrub steppe. 

The reader is impressed by the wealth of plant 
resources of the Argentine and by the great diversity 
of the material described. The influence of cultivation 
and stock-raising is perceptible principally in the 
pampas, not always to the detriment of the plant: 
cover. Where, however, the exploitation of light 
lands in dry, wind-swept areas is excessive or even 
is practised at all, there is grave risk of wind erosion. 
This is so in a very large part. of the middle west, 
where shifting sand dunes 30-40 m. in height, 
practically denuded of all vegetation, are to be seen. 

* G. M. RosEVEÉARE 


GUSTAV WERE 


Religion of a Scientist 

Selections from Gustav Th., Fechner. Edited and 
translated by Walter. Lowrie. Pp. 281. (London: 
Kegan Paul and Co., Ltd.; New York: Pantheon 
j Books, Ine., 1946.) 17s. 6d. net. 


R. -LOWRIE’S biography of Fechner and 
selections from his writings make an interestirig 
book. “Fechner was a remarkable and most unusual 
kind of man, as unlike the standard nineteenth- 
century German professor as can be imagined; a 
poet, humorist and above all a Romantic. He is 
remembered chiefly in connexion with the Weber- 
Fechner law. His work was certainly a landmark in 
the study of sensory response. But the range of 
validity of the Fechner law is restricted ; it states the 
value of a ratio between two physical quantities 
(total stimulus and least discernible increment), and 
what it signifies psychologically is doubtful. The 
assertion on the dust cover of this book, that through 
Fechner “psychology developed into an ‘exact’ 
science susceptible of mathematical treatment", is, to 
put it mildly, misleading. Dr. Lowrie himself Says 
' mothing of the sort. 
| There is a legend that Fechner was a physicist who 
was afflicted in middle life by an illness which 
affected his sight and probably his reason, and he 
thereafter gave up science and took to religious 
mysticism. Dr. Lowrie's narrative explodes the 
legend. Fechner’s best-known religious work, “Life 
after Death”, was published four years before his 
illness, and the work on Fechner’s law was done 
several years after. All his life he found the mechanis- 
tie view of physical science intellectually stifling, and 
fought against it; first with parodies and jokes, ` 
afterwards more seriously and constructively. He 
took 8 pan-psychic or pan-theistic view of the natural 
world rather characteristic of the Romantics of his 
period. Unlike most of them, however, he did not 
turn his back on science ; instead he tried to enlarge . 
the scientific insight. 

Fechner was rash in speculation and perhaps 
entirely mistaken.in thinking that scientific thought 
could transcend its traditional limits. The mistake 
was not that of aman whois just stupid or ill-informed. 
The illness he had still remains mysterious, but does 
seem to have originated in mental conflict of some 
kind. Physiologists should note the strange diet of 
raw lean ham soaked in wine and lemon juice which 
initiated *Fechner's recovery from his digestive 
troubles (p. 38). A.D. R. 
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PHYSICAL AND CHEMICAL 
' ASPECTS OF RUBBER 
TECHNOLOGY 


HE Rubber Technology Conference, held in 

London during June 23-25 under the auspices of 
the Institution of the Rubber Industry, provided the 
first opportunity sinee the War for scientific workers 
and technologists in this field from many countries 
to meet for & general discussion of their problems. 
' The papers presented covered a very wide range of 
subjects, from purely scientific to highly technical; 
this short article is an attempt to review only the 
more scientific aspects of the matters discussed. 

\ 


Physical Aspects 


It has been known for a long time that natural 
rubber crystallizes on stretching, and it is generally 
supposed that this phenomenon has an important 
bearing on.such mechanical properties as tensile 
strength and resistance to tearing. In a paper on the 
degree of crystallization in natural rubber, Dr. J. M. 
Goppel discussed his recent X-ray studies of the 
absolute amount of crystallization as a function of 
the degree of extension of the rubber. For & highly 
extended vulcanized rubber, the fraction of crystalline 
material was found to be only 29 per cent, which is 
very much lower than figures given by the earlier 
work of Field (60—80 per cent) Correspondingly low 
figures were obtained for frozen raw rubber (un- 
stretched), for which the degree of crystallization was 
found to inorease with time of storage. "The highest 
figure obtained was 38 per cent for crepe rubber 
whieh had been stored for twenty-nine years. It was 
shown also that estimates of crystallinity from density 
changes reported in the literature led to values of the 
same general magnitude. 

Papers dealing with the design of engineering 
components in rubber were contributed by Mr. R. S. 
Rivlin, who dealt with the theoretical basis of this 
subject, and by Mr. H. L. Jenkins and Mr. H. D. 
Cooper, whose approach was from the experimental 
side. Mr; Rivlin referred to the inherent limitations 
of the classical theory of elasticity—particularly the 
restriction to small deformations—and gave an outline 
of recent developments in the theory of large elastic 
deformations, with particular reference to incompress- 
ible materials, that is, materials like rubber, the volume 
of which is substantially constant on deformation. 
Rivlin’s theory is centred on the existence of a unique 
work of deformation or stored-energy function 
corresponding to a specified state of strain ; from this 
stored-energy function the generalized stress-strain 
relations are readily derived. The theory has been 
applied to a number of problems of practical interest, 
among which shear mountings and torsional couplings 
were particularly considered. 

From experiments on the axial compression of 
cylindrical blocks between lubricated plates (to allow 
free lateral expansion), Mr. Jenkins and Mr. Cooper 
showed that the properties of rubber in compression 
ean be adequately represented by the formula derived 
from the statistical theory of James and Guth. This 
formula, which had previously been applied mainly to 
rubber in tension, involves only one physical constant 


k, which is analogous to the modulus of rigidity in the : 


classical theory. The experimental values of k are 
nearly independent of the ratio of length tẹ diameter 
of the cylinder. In the case of shear, the theoretical 
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lińear relation between stress and strain was found to 
be inadequate; but the experimental results can be 
represented by the use of the same constant k 
together with an empirical ‘shape function’. It was 
pointed out, however, that the values of k are depen. 
dent on the time of loading or ‘load history’ adopted, 
and a machine was described which has been designee 
to facilitate the application of different load-history 
patterns. 

Another aspect of the mechanical properties of 
rubber, the rate of retraction from the stretched state 
after release of the tension, was examined by Dr. 
B. B. S. T. Boonstra. The technique employed 
depends on the breaking of electrical contacts by the 
motion of the rubber, the time between successive 
breaks being measured by the fall in potential of & 
condenser discharging through a resistance. Differ. 
ences were found both in the rates of retraction, and 
in the residual temporary ‘set’, between the various 
rubbers (natural and synthetic) examined. The speed 
of retraction did not appear to be correlated with 
rebound resilience; for example, butyl rubber, 
though showing very low rebound resilience, gave & 
retraction-rate only slightly below that for natural 
rubber. 

The two sessions devoted to the discussion of 


. compounding ingredients included a number of papers 


dealing with the effects of fillers, particularly carbom 
black, on the physical properties of rubber. Although 
carbon black is regarded as the outstanding ‘rein- 

forcing’ filler for rubber, there appeared from the 
discussion to be no general agreement as to what 
constitutes reinforcement, though tensile strength, 

stiffness and abrasion resistance were the most 
frequently quoted criteria. In view of this lack of 
definition of the concept, it is not surprising to find 
that the mechanism of reinforcement is still but 
imperfectly understood. A new and interesting 
fundamental approach'to this problem was provided" 
by Dr. W. R. Smith and Mr. W. D. Schaeffer, who- 
have attempted to evaluate the surface activity of 
various carbon blacks by méasurements of the heats 
of adsorption of gaseous hydrocarbons. Their results: 
reveal a marked variation in heats of adsorption with 
degree of surface covering (up to 1:5 molecular layers), 
which points to a selective adsorption at specially 
active sites. How far these conclusions are directly 
applicable to the carbon-rubber system has yet to be 
established ; but the evidence suggests that there is a 
rather close correlation between the initial heats of 
adsorption and the reinforcing power of the black. 

A general physical approach was adopted in the 
paper-by Dr. E. Guth on the theory of filler reinforce- 
ment. Guth’s theory concentrates attention on the 
effect of included rigid particles on the modulus of an 
elastic medium. This theory leads to an expression 
for the modulus in terms of the volume concentration 
of the filler which may be regarded formally as an 
extension of the well-known Einstein relation for the 
viscosity of a liquid medium containing solid particles 
in suspension. By means of this equation it should 
be possible to distinguish between approximately 
spherical particles, and particles possessing marked 
geometrical anisotropy. The experimental evidence 
quoted by Dr. Guth indicated that .non-reinforcing 
fillers like calcium carbonate correspond to the case 
of spherical particles, while reinforcing fillers require 
the assumption of highly elongated particles. Since 
individual carbon particles are roughly spherical in 
shape, this is regarded as evidence for the formation 
of elongated chain-like agglomerates of particles, such: 
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Xf blacks under the electron microscope. Indeed, by 
» suitable modification of the theory it is possible to 
nelude the effect of non-sphericity in terms of a 
shape factor’ ; 
ound to agree reasonably well with the shapes 


»bserved in the electron microscope. This conclusion ' 
‘eceived further support from Dr. L. H. Cohan, who ' 


resented electron microscope evidence for the 
xxistence of chain-like structures, which appear to be 
Xf characteristic form for any particular mode of 
(reparation of the black. 
neasurements on & particular black yielded an axial 
atio of 6, and this value was found to account for the 
»bserved increase of modulus, on Guth’s theory, up 
o 25 per cent concentration. 

This theory of reinforcement, as the subsequent 
Kiscussion showed, is not without its difficulties. 
According to Dr. L. Mullins, the stiffening effect of 


carbon black ‘wears off’? after a small number of > 


petitions of the extension of the rubber, and 
vradually reappears on resting, suggesting a break- 
lown of the chain structures due to stressing. This 
aspect was further discussed by Mr. A. F. Blanchard 
and Dr. D. Parkinson, who made use of measurements 
of electrical conductivity, which is directly related to 
s net structure of the carbon particles, to throw light 
m the breakdown and re-formation of these struc- 
ures. Their conclusion is that the degree of break- 
down of structure on extension is relatively of a minor 
'haraeter, certainly not sufficient to account for the 
»bserved reduction of stiffness, which they attribute 
ather to the rupture of the bonds between the 
'arbon particles and the rubbér. 

A contribution to the study of the optical properties 
Xf rubber was presented by Dr. L. A. Wood and 
wir. L. W. Tilton, who described an accurate method 
of measuring refractive indices, in which the specimen 
xas moulded into prismatic form between glass plates. 
Jata were obtained at five different wave-lengths, 
und over a range of temperature, and compared with 
various theoretical formule for optical dispersion. 
in interesting result which emerged is the disparity 
vetween the isoprene unit and normal mono-olefins, 
vhich suggests that the middle C—C bond may 
eartake of the properties of a double bond. A 
'orresponding abnormality in bond-length was found 
rom an X-ray analysis by Jeffrey of the closely 
somparable low-molecular crystalline compound, 
veranylamine hydrochloride. 

The curious luminescence which may sometimes 
je observed on tearing rubber in a dark room was 
he subject of a paper contributed by Dr. A. van 
Rossem. From numerous experiments it has been 
shown that the emission of light is related to the type 
o£ filler with which the rubber is compounded. The 
xffect was observed only in the presence of non- 
'einforeing fillers. The suggestion was made that the 
3henomenon is due to & discharge of electricity 
rough the vacuoles which are known to be formed 
» such filled rubbers under tension. 

On an entirely different subject, Prof. H. W. 
Melville and Mr. C. R. Masson reviewed recent 
echniques for the measurement of very small 
ysmotic pressurés, as encountered in the determina- 
ion of molecular weights of high polymers. "The 
liffculty of such measurements arises from the 
-ength of time required for the attainment of osmotic 
quilibrium. It was shown that this may be greatly 
‘educed (a) by the use of bacterial cellulose as a 
semi-permeable membrane, and (b) by the use of a 
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as have frequently been observed in the examination: 


the shape factors thus derived are, 


A large number of, 


‘halides. 
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‘dynamic method involving the measurement of the 
rate of approach to equilibrium. Another technique 
described was the ‘osmotic balance’ method, in which 
the diffusion of liquid into the cell is determined by 
weighing instead of by measurement. This method 
was claimed to give remarkable sensitivity, and 
should prove useful for the determination of molecular 
weights hitherto considered to be beyond the range 
of investigation by osmotic methods. : 
Among a number of papers dealing mainly with 
the technical evaluation of the properties of rubbers, 
many questions of interest to the physicist were 


' touched on. Particular mention may be made of two 


papers on the resistance of rubber to tearing, by 
Dr. J. M. Buist and Dr. H. A. W. Nijveld, respectively, 
and one by Dr. J. R. Scott and Mr. R. W. Whorlow 


on the interpretation of plasticity measurements. 


Chemical Aspects 
Although most aspects of the chemistry of elas- 
tomers were implicit in the many matters discussed 


„from a technological point of view, the actual contri- 


butions to rubber chemistry were limited to the three 
main topics of oxidation, vulcanization and rubber 
There were also some subsidiary advances 
in chemical knowledge in the more technical discus- 
sions on synthetic rubbers and on latex. 

On the subject of oxidation, papers presented by 
Dr. R. L. Stafford and by Dr. J. Le Bras and Mr. A. 
Salvetti were both primarily concerned with the 
mode of action of inhibitory substances. It has 


‘been suggested that in rubber chemistry the latter 


fall into two distinct classes, termed antioxidants 
and deactivators respectively, typical examples being 
phenyl-f-naphthylamine and mercapto-benzimid- 
azole. The former fulfil the nornial function of 
retarding oxygen attack, whereas the latter reduce 
the deleterious chain-scission reactions associated 
with oxidation of rubber without lessening the overall 
combination of oxygen. Much of the earlier work on 
the autoxidation of rubber and allied substances has 
been carried out with strong sources of light (for 
example, ultra-violet), thus giving a reaction which 
proceeds at a rate many times that of the dark reaction 
and which is unretarded by the usual antioxidants. 
No fundamental change in the nature of the reaction 
or of the effect of antioxidants was encountered by 
Dr. Stafford when the oxidation was effected with a, 
weak light source with the object of obtaining a rate 
of photo-activated absorption of the same order as 
that of the dark thermal reaction. 

‘However, although neither phenyl-Q-naphthylamine 
nor mercapto-benzimidazole (the antioxidant and 
deactivator studied) was effective against light- ` 
activated absorption, a mixture of the two was found 
to possess considerable efficacy. The precise mech- 
anism of this effect, which is in accord with earlier 
work of Le Bras, is still unsolved. 

For the study of these oxidation effects with rubber, 
Dr, Le Bras has designed an improved type of 
manometric apparatus in which the oxygen is 
generated as required by electrolysis of a concen- 
trated solution of copper sulphete. 

The chief difficulty in this type of work is the 
fluctuation in results occasioned by the variability of 
composition of crude natural rubber. Assistance in 
this, direction was given by Mr. G. Martin, who 
described a simplified method of preparing pure 
rubber hydrocarbon for oxidation studies. The 
method involves addition, to the ammonia-preserved 
latex, of a*soap, which displaces the protein from the 
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. rubber ‘particle surfaces, followed by repeated. 

creaming, coagulation with acetic acid and éxtraction 
‘with acetone. 

Considerable interest was shown in a paper by 
Dr. W. T. Chambers on the direct determination on a 
micro-scale of oxygen in rubbers. His method is an 
application of that of Unterzaucher involving reduc- 
tion of the oxygenated compound with carbon, the 
resulting carbon monoxide being oxidized by iodine 
pentoxide and the liberated iodine estimated after 
oxidation to iodate. The ability to determine small 
percentages of oxygen directly, instead of by difference 
from the carbon and hydrogen figures, will be of great 
value in rubber oxidation studies. The accuracy of 
this method is of the order of. 40:01 in the range 
0-0-5 per cent oxygen and +0-04 in the range 1-0 to 
2-0 per cent oxygen. This precision was not sufficient 
to show conclusively that the molecular breakdown 
of rubber on milling is always associated with oxida- 
tion, but Dr. Chambers was able to demonstrate this 
effect in one run with pale crepe rubber. 

In his presidential address to the Conference, Sir 
Robert Robinson mentioned the advances that had 
been made in the knowledge of polymerization and 
the importance of the introduction of intermolecular 
cross-linking into natural and synthetic polymers. 
Dr. G. F. Bloomfield was able to present more evidence 
on the nature of the cross-links arising in the vulcan- 
ization of rubber with sulphur. In this connexion 
methyl iodide has proved a useful reagent for determ- 
ining the type of C—S link present. Earlier work has 
shown that methyl iodide at 25? C. removes the. 
sulphur from diallylic sulphides to form trimethyl 
sulphonium iodide, and since the latter is obtained 
from the reaction of methyl iodide with rubber/sulphur 
vuleanizates, it has in the past been assumed that 
diallylie- groups must ‘be present in appreciable 
numbers. The unreliability of this conclusion (which. 
is, in any event, at variance with other vulcanization 
evidenee) was made apparent by Dr. Bloomfeld's 
demonstration of & similar formation of trimethyl. 
sulphonium iodide from compounds containing the 
sulphur atom between one allylie and one tertiary 
grouping. It is known that the reaction of, polyiso- 
prenic compounds with sulphur leads to the formation 
of cyclic and cross-linked sulphides, and the evidence 
presented in this work is consistent with the view 
that the allyl-tertiary sulphide grouping is a charac- 
teristic of both. 

The importance of the non-hydrocarbon constit- 
uents of natural rubber in the process of vulcaniza- 
tion was demonstrated by Mr. G. Martin in his work 
on highly purified rubber. The catalytic effect of 
these other constituents, the absence of which was 


found markedly to reduce the vulcanizing efficiency ` 


of sulphur, is a subject requiring further careful 
investigation. 

A study of the hydrochlorination of rubber in 
latex by Dr. G. J. van Veersen had theoretical as well 
as practical significance. The reaction of hydrogen 
chloride with rubber in solution shows an induction 
period, the length of which is proportional to the 
solubility of the hydrogen chloride in the solvent. It 
was suggested that a solution of rubber in dioxane 
(for example) represents a system of two electron 
donors competing for the hydrogen chloride to form 
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with rubber latex it is necessary to prevent coagula 
tion by reversing the charge on the rubber globule 
with a cationic soap. Under these conditions a ver, 
clean addition takes place with minimum o 
cyclization. 

It is difficult in a substance of high molecula 
weight like rubber to determine the nature of art» 
ficially introduced chemical groups. A contribution 
to this subject was made by Dr. G. Salomon, who reac 
a paper by himself and Drs. C. Koningsberger an» 
A. J. Ultée on the kinetic analysis of rubber halides 
The method is based on the marked differences i» 
reactivities of the various classes of aliphatic halide 
with organic bases. In the case of monohalides 
this order is allylie— primary- tertiary (with som 
exceptions) > secondary > secondary monocyclic > 
vinylic. Polyhalides are more difficult to distinguish 
unambiguously, but their identification is rendere» 
possible in many cases by comparison of the speed 
of reaction with various bases. Using this kineti 
method, evidence was found, for example, for th 
formation of secondary allylie ehloride groupings i» 
the chlorination of rubber under conditions favourin, 
substitution, and of & series of polychlorides, th 
constitution of which has yet to be settled, b: 
conventional chlorination. 

The papers and discussion on synthetic rubber 
were mainly technological in nature, although ther 
were some points of chemical interest. Dr. R. F 
Dinsmore directed attention to the'fact that GR- 
requires less combined sulphur than natural rubbe 
to give a satisfactory vulcanizate, a point that ma; 
well be connected with the tendency of the Al: 
.polyene system of rubber to give cyclic sulphide 
which contribute little to the strengthening of th 
molecular network. Mention was made of some o 
the physical and chemical properties associated with 
the characteristic structures of silicone, 'Buna-N. 
and butyl rubbers and of condensation rubbers of th 
type of ‘Vulcaprene’ (a di-isocyanate-modified poly 
esteramide). 

An important contribution to our knowledge o 
the constitution of natural rubber latex was made b; 
Miss L. N. S. Homans and Dr. G. E. van Gils. B: 
centrifuging fresh unammoniated latex they wer 
able to separate a yellow fraction which was : 
suspension mainly of non-rubber particles and which 
contained 6-8 per cent of the total solids of latex 
These globules (termed ‘lutoids’) were easily visibl 
under the microscope as transparent masses con 
siderably larger than the rubber globules and wer: 
‘shown to consist of 80-85 per cent of water, with th: 
solid content made up of proteins, salts and acetone 
soluble substances, in the form of lipoids. Addition 
of ammonia brought the lutoids into solution, ane 
dilution with water caused shrinking; but they wer 
quite stable towards 0-1 N sodium chloride in aqueom 
solution. Removal of the lutoids resulted in marker 
changes in properties of the latex; for example 
greater susceptibility to photoxidation, lower mecl» 
anical stability, greater thermal stability. 

This new knowledge may have interesting biologica 
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‘implications in that it brings the constitution of late. 


more into line with the complexity of other physiolog 
ical Hames: 


co-ordination complexes. During the induction period, V A forthe attraction of the conference was al 


the speed of the reaction would be dependent on the 
affinity of the solvent for hydrogen chloride, but after 
saturation the rate would be independent of the nature 
of the solvent. In the reaction of hydrogtn chloride 
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exhibition, arranged by the Dunlop Rubber Company 
which included demonstrations of some of the mor: 
striking of the properties of rubber and methods b; 
which they have been studied. 
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Tt is intended that the Proceedings of the Confer. 
uncè shall be published in a single volume. There is! 
no doubt that this will prove a worthy companion to 

he Proceedings of the first conference, held in 1938, 

gnd & valuable source of reference to all interested in 

ubber science. L. R. G. TRELOAR 
R. F. NAYLOR 
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NUTRITION OF ATHLETES 


A on July 17 was devoted to the subject of the 
‘Nutrition of Athletes”. The first papers dealt with 
he physiology of muscular effort, and the. meeting 
ook @ more practical turn later in the morning and 
n the afternoon session. 

The meeting opened with a paper by Dr. Philip 
Kggleton of Edinburgh on “The Neuromuscular 
“Mechanism”. Physiological studies, he said, fall into 
hree clear-cut categories. The first of these is the 
vork on animals (including dog and man) which 
somprises measurements of work done, respiratory 
measurements, urine and blood analyses, nutrition 
studies and soon. The secónd category includes work 
m isolated muscles and nerves, which has been carried 
zut mainly on cold-blooded animals because of the 
difficulty of using such preparations from mammals. 
Thirdly, there is work on the muscles of marine 
shell-fish. These last two methods have certain 
disadvantages in that it is difficult to apply the results 
«obtained from them to the mammal, and particularly 
Ko the human being. Nevertheless, results from the 
hree fields combine to produce a picture of the 
toeuro-muscular machine which, according to the 
wuthor, comes nearest to the physiologist's ideal—a 
description of physiological phenomena in terms of 
chemistry and physics—than has been achieved in 
espect of any branch of physiology, save perhaps 
the transport of gases by the blood. 

Experiments in the first field have shown a simple 
welation between work done and food intake required ; 
rand there is also considerable evidence that manual 
labourers do not choose to eat carbohydrates but 
prefer fat and protein. This preference for a high 


protein'diet by both manual labourers and athletes. 


may be a survival porhaps of sympathetic magic ; 
yet it may have as & basis the fact that meat is & 
good source of some of the B complex of vitamins. 
The preference for fatty food is more understandable, 
since it is an economical source of energy. 

Dr. Eggleton went on to discuss A. V. Hill's work 
on the oxygen consumption during exercise, and said 
that in Hill’s experiments the consumption of oxygen 
was about 4 litres a minute for men engaged in running 
at a pace which did not give them undue respiratory 
distress. However, these experiments only lasted for 
minutes, and Eggleton pointed out that the heart 
cannot pump 4 litres of oxygen into the body inde- 
finitely ; if the exercise has to be maintained for some 
time, an oxygen consumption of 1 litre per minute is 
nearer the upper limit. In this connexion Dr. 


Eggleton remarked that an athlete can build up an _ 


oxygen debt for events such as the 100-yd. sprint, 
&nd that in this event the rate of output of energy of 
the runner is 10-13 horse-power, which corresponds to 
an oxygen intake of 23 litres a minute—six times 
anything the heart can achieve. This debt is financed 
partly by the breakdown of glycogen to lactic acid 
and partly by the reserve of non-oxidative energy 
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represented by the creatin phosphate content of 
muscle. 

Dr. Eggleton discussed some of the aspects of the 
‘evolution of the neuro-muscular mechanism, and 
pointed out that one of the differences between 
invertebraté and vertebrate muscle is the presence of 
arginine in the muscles of the former and of creatine 
in muscles of the latter. Also vertebrate muscles 
contain considerable. amounts of two di-peptides— 
§-alanylhistidine and f-alenyl-methyl-histidine— 
which are not present in invertebrate muscle. 

In conclusion, Dr. Eggleton commented upon the 


WHOLE-DAY meeting of the Nutrition Society ! apparent increasing athletic abilities of the human , 


race, which he felt were more apparent than real, 

and upon the view that the decreased performances 
i of British athletes recently is due to the changes in 

diet and habits engendered by the War, a problem 
which he felt should be left to later speakers. 

Dr. Dorothy Needham spoke on chemical aspects of 
chemical contraction. In this field, Dr. Needham said 
that two lines of work, followed independently, for 
about half a century, had only recently come together. 
One of these was the nature of the muscle machine, 
and the other was the nature of the essential fuel. 
Dr. Needham discussed the early work of Fletcher 
and Hopkins and of Meyerhof on the energy liberated. 
lby the formation of lactic acid in muscle, and of 
|Lundsgaard's work on ereatine-phosphate breakdown 
gs & source of energy. Lohman's work in 1934, she 
said, suggested that adenosine triphosphate hydrolysis 
supplied the first energy-yielding reaction in muscular 
contraction. 
} The old idea that lactic acid production is an 
inevitable accompaniment of contraction has had to 
be discarded since it has been shown that much work 
can go on without any lactic acid formation. The 
most important constituent of the muscle machinery | 
is the protein, and the modern phase began with the 
work of Edsall and von Muralt in 1930.. Solutions of 
myosin showed the property of double refraction in 
flow, and this suggested some. relation with the 
anisotropic bands of myo-fibrils. It appears that the 
contractile fibrils of muscle consist of polypeptide 
chains of myosin showing the «-fold, and owe their 
elasticity and contractility to their power of straight- 
ening out to the fully extended chain or folding up 
still further. The link between the machinery, and 
the fuel comes from the observation that myosin has 
adenosine triphosphatase activity, so that myosin is 
not only the chief structural entity of muscle but, is 
also the enzyme catalysing the chemical processes 
which lead to its own contraction. Szent-Györgyi has 
shown that another fibrous protein, ‘actin’, can be 
extracted from muscle, and that actin ‘and myosin 
may unite to form fibrils of much greater length ; this 
compound of the two proteins is called actomyosin. 

lIt seems possible that some of the, symptoms of 
fatigue may be due to the breaking of inter-molecular 
- links which hold the partly folded polypeptide chains 
in place. If contraction is too severe and prolonged, 
/too great a distortion may take place and unusual 
bréaking of links or the formation of new and incon- 
venient ones may take place. 

There are at the moment two main views on mus- 
cular contraction. One is that the contracting fibrils 
are made up of actomyosin. Ifadenosine triphosphate 
comes into contact with actomyosin fibrils, there is & 
rapid change of the protein with loss of water. 
Szent- Györgyi regards this as synonymous with 
contraction ; ; on the other hand, Astbury has sug- 
gested that in resting muscle the fibrils are made 
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more rigid and stable by combination in parts with a 
parallel actin-system, and that upon stimulation this 
combination is loosened by the action of adenosine 
.triphosphate. When this happens the myosin can 
take up a shortened form of folding. 

Group Captain C. A. Rumball described the prac- 
tical uses to which investigations on the neuro- 
muscular mechanism have been put in the choice of 
air-crews by the R.A.F.' Pulse-rates while sitting, 
standing and under stress gave useful information. 
Diastolic blood pressures of more than 90 mm. 
were not acceptable, though up to 90 mm. was. 
However, it was pointed out that fifty-five marathon 
runners examined in 1909 had an average diastolic 
pressure of 93 mm. of mercury. One test which gave 
information of considerable value was that designed 
by Flack in 1920, in which a subject was asked to 
sustain a 40-mm. column of mercury in a U-tube 
manometer by a single expiration for as long as 
possible, and the pulse response examined. There are 
four main types of pulse response to this test; but 
only two of them, namely, a rapid and sustained rise 
to 10 or more beats per 5-sec. interval and a rapid 
rise followed by an abrupt fall to a low figure, indi- 
cated low functional efficiency. 

Nutritional aspects of muscular activity were 
introduced by Dr..G. H. Bourne in a paper entitled 
“Vitamins and Muscular Exercise’. Dr. Bourne 
pointed out that vitamins of the B complex play an 
important part in the reaction chains concerned. with 
carbohydrate metabolism, and the demand for them 
might.be expected to be increased in muscular exer- 
cise. A figure of fifteen times the normal requirement 
for vitamin B in severe exercise has been quoted. 
This would mean a daily intake of 22-5 mgm. (based 

.on @ normal daily requirement of 1-5 mgm. of 
vitamin B,). To obtain this amount of vitamin B,, 
one would need to consume 6$ kilos of National 
wheatmeal bread, $ kilo of commercial. wheat germ 
or 90 gm. of dried brewers’ yeast. One should 
consider, therefore, if these greatly increased demands 
for vitamins of the B complex do exist, and if they do, 
whether it would be possible for an athlete to obtain 
them from natural foods, with the possible exception 
of dried yeast. Perhaps, then, an athlete’s perform- 
ance is limited by his vitamin B complex intake, and 
this is itself limited by the amount of natural food he 
can eat. The consumption of quantities of meat, 
liver, eggs, etc., by athletes may be related not to the 
protein content of these foods, but to the relatively 
high amounts of various members of the vitamin B 
complex they contain. 

If supplementation of athletes’ diets is undertaken, 
it should be remembered that there is some evidence 
that certain vitamins may have a supra-physiological 
or pharmacodynamical action, which may or may not 
be related to their normal nutritional function. 
Inspection of the literature on the effects of supple- 
menting the diet with various vitamins of the B 
complex shows no uniformity of results ; but on the 
average there does seem to be a bias in favour of the 
beneficial effect of these vitamins on muscular 
exercise. 

Attempts to show that extra doses of vitamin C 
increased resistance to fatigue have also been equivo- 
cal; but there seemed to be some evidence in favour 
of its use. 

There is little doubt that deficiency of most vita- 
mins seriously affects muscular effort; but the diffi- 
culty is in deciding just at what level of intake 
deficiency exists. 
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Dr. Bourne felt. that the subject of nutrition c 
athletes, with its obsession with calories and protein: 
is lagging eonsiderably behind modern advances i» 
nutritional science. 

In the afternoon, Sir Adolphe Abrahams asken 
what indication there was for & high calorie diet fo 
athletes, what foodstuffs should predominate in it 
and thirdly, what part, if any, alcohol should play ix 
the diet of athletes ? 

On the question of calories, Sir Adolphe said tha 
the figures published of the calorie intake of athlete 
at the Berlin Olympiad in 1936, which were said t 
have been compiled from observations on 4,70. 
competitors, were extraordinary. They quoted » 
daily average intake of 800 gm. of meat, 150 gm. o 
sugar, 150 gm. of butter, 1-14 litres of milk, vege 
tables and fruit ad lib. making a grand total o 
7,300 calories. Such an intake is really equivalent t« 
the requirements of a 24-hr. walking race, or daily 
violent physical exercise of six hours duration. In 
fact, no athlete in training undertakes six hour 
violent physical exercise a day. Most athletes visi 
the track twice a day. The sprinter does a few bursts 
from the starb and a run through of 150 yd. eack 
time, and few of even the long-distance men do really 
hard work during their training period. Events suc! 
as the annual Oxford and Cambridge boat race only 
use up about 500 calories per man. Athletes, there 
fore, do not need vast quantities of food; but ¢ 
generous diet is desirable from. a psychological point 
of view. 

Discussing the role of meat in the diet, Sir Adolphe 
pointed out that athletes who claimed to be vege- 
tarians invariably consumed milk, cheese and eggs, 
containing animal protein. He felt that extra sugar 
is not of particular benefit to athletes. The men ow 
to-day are not better physically than the men oñ 
fifty years ago, and Sir Adolphe felt that the explana- 
tion of improved records is partly due to improved 
technique and partly to the increasing growth of the 
cult of athleticism. 

The final paper of the day was given by Dr. Nevil 
Leyton on “Some Practical Aspects of the Training ow 
Athletes”. Dr. Leyton made the important point on 
the difference in individual calorie requirements fon 
the performance of the same task, and the difference 
in the times before events that individual athletes 
require to eat. The actual calories for the Oxford 
and Cambridge boat race may be as much as 600 per 
man; this figure may be compared with that for a 
Marathon race, when 2,000 calories may be used. A 
five-set tennis match may use 1,200 calories. In 
addition, the body may continue to expend energy at 
@ higher rate than normal for 24—48 hours after the 
event. A good training diet should nourish the 
athlete adequately during this period and should! 
include fruit and vegetables, the function of these 
being partly to provide vitamins. Some consideration 
must also be given to the possibility of assisting the 
athlete during the contest. A 20-min. all-out effort 
uses about an ounce of sugar. So a marathon runner 
may use nearly 5 oz. in & race. Four ounces of sugar 
may be absorbed from the gut in about two hours. 
Some benefit should accrue to performance if am 
athlete is given sugar an hour or two before an event. 
Even if calories can be provided in sufficient amounts, 
it is often difficult in Britain to-day to provide an 
athlete with just the food he feels he wants, and this. 
may have an adverse psychological effect. 

The day’s discussions were ably summed up by the: 
chairman, Prof. J. R. Marrack. 
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*HORTAGE OF SCIENTIFIC TEXT- 
BOOKS IN CAMBRIDGE 
A 


SURVEY carried out in Cambridge during March- 

April among teaching staffs and booksellers 
hows that nearly half of the scientific books the 
erage student is recommended to buy are not: 
vailable for him to buy new. It also shows that 
american books cover 33 per cent of all books students 
re recommended to buy, as opposed to 10 per cent 
sefore the War. 

Teachers from twelve scientific departments of the 
Jniversity supplied lists of recommended text-books 
nd also indicated the annual number of students 
kely to require each book. 146 titles were listed in 
Il, 97 being of British origin and 48 American. 
‘ome books were, of course, alternatives to others, 
"ut the 145 titles covered 128 separate ‘topics’. 

The availabilities of American and British books 
lepend upon different factors and were, therefore, 
stimated by different methods. Booksellers stated 
lhat. the number of American books demanded has 
pproximately doubled since 1939, whereas their 
„average price has risen by about 50 per cent. Thus 
Ihe current demand is about 300 per cent by value of 
Ihe pre-war demand. Since permitted imports are 
iow 200 per cent by value of pre-war imports, it is 
stimated that approximately two-thirds or 67 per 
:ent of the American books now required are available. 
n other words, a student requiring an American book 
nas, on the average, a two-thirds chance of obtaining 
t; & particular student may, of course, do, better 
han this, either by good luck or by his own efforts. 
"he above estimate neglects the possibility that an 
Kmerican book is out of print. The number of such 
wooks is small, and, in any event, should affect 
xeither the total imports of American books nor the 
,verage Availability in. Great Britain. Also, no 
count is taken of books imported as single copies 
firect from the United States to the British pur- 
haser; this factor is not thought to be important 
o far as students are concerned. 

With the co-operation of booksellers, the British 
nooks were classified,as.: (1) available for immediate 
ale; (2) reprinting or new edition in preparation ; 
8) out of print. The data thus obtained referred to 
; particular date (early April 1948); but it seems 
srobable that the percentage availabilijy of a large 
ample of books at any one time will give a fair 
measure of their average availability over a period, 
dividual fluctuations cancelling one another out., 
n fact, the availability found for the particular date 
«greed with the booksellers’ own independent 
mpression of the general position. Further, unless 
major changes in policy occur, of which there is no 
mdieation, the estimates should also hold for the near 
uture. The student may, of course, be able to get 
second-hand copies, but this factor also does not 
eem to be of major importance, especially since 
itudents now finishing their courses are stated to have 
« greater tendency than formerly to keep their books. 
Che data obtained refer to a wide range of subjects, 
)ub analysis showed thet the position is not signi- 
icantly different as between (1) physical and biolog- 
cal sciences, (2) books required by a large number 
sf students (more than fifty copies a year) and those 
‘equired by fewer. 

Of the 128 ‘topics’ analysed, 55 were available in 
3ritish books. 48 were unavailable in British books 
and no American alternative was mentioned (of thé 
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48 ‘topics’, 33 books were reprinting and 15 were out 
of print). Forthe remaining 25 ‘topics’, only American 
books were in print and it was assumed that 17 of 
these were actually available and 8 not available 
(that is, a 67 per cent availability as stated in a 
previous paragraph). Hence only 72 (55 plus 17) out 
| of the 128 ‘topics’ were available in any form, that i is, 
56 per cent. 
As stated above, 97 of the 145 titles were British, 
and 56 per cent of these were available. It will be . 
noted. that this compares unfavourably with the 
percentage availability of American books (67 per 
cent). It is of further interest that about 50 per 
! cent of the American books were listed as alternatives 
! to British books, and about 20 per cent of the British 
books were given with American alternatives. Both 
booksellers and teachers confirmed that the demand 
for American books has considerably increased since 
before the War and now represents about 33 per cent 
JOf the total demand, as opposed to 10 per cent before 
jie War. 

The survey comments that the advantage that 
American books have over their approximate British 
alternatives is due primarily to the paper shortage 
and other obstacles to British book production, 
coupled with the lack of priority as to subject-matter 
in the allocation of paper to British publishers. This 
lack of discrimination at home stands in marked 
contrast to the completé discrimination in favour of 
learned, scientific and technical books when imported 
from abroad. The supplies of British text-books are 
affected both by low production and high export. 
Out of a total value of more than £30 million for 
books of all types produced in Britain in 1947, 
24-5 per cent was exported (The Bookseller, March 20, 
1948). The proportion of, British book production 
(all "bypes) exported was as high as 35 per cent in 
1940 and 29 per cent in 1941 (The Bookseller, March 20, 
1948). The much-enhanced position of American 
scientific books in the British market dates from that 
time. It has not been seriously affected by the short 
Period in which imports were cut to 100 per cent of 
pre-war value. American publishers are continuing 
to press their advantage, arising from Britain's 
production difficulties and her need to export. ' 

Many of the newer American books are, of course, 
invaluable, and no British alternative existe. , This is 
especially true of up-to-date scientific and technolog- 
ical works of reference. In this respect American 
books have an advantage over British ones, quite 
apart from Britain’s immediate production difficulties 
and need to export. In great part, of course, the 
advantage arises from the larger scale of American 
industrial and scientific activity generally, and hence 
the greater number and variety of specially qualified 
authors. Nevertheless, there are other, less unavoid- 
able, reasons for the relative paucity of new British 
advanced works. Delays in publication put British 
books at a disadvantage by increasing the chances 
that a new American book wil have arrived and 
satisfied the demand in a subject before an already- 
written British book on that subject appears. Further- 
more, inquiries in Cambridge indicate that new British 
works are not being written in numbers commensurate 
with our supply of qualified authors. An important 
deterrent mentioned was lack of time and (not so 
important) lack of financial inducement. Increased 
tenc ing pressure leaves little time for the writing of 
new, books and makes it difficult for those who fell 
i behind in their reading while on war-work to cateh 

up again.” The direct financial inducement to write 


uh 


a a 


x 
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advanced scientific works was never great; but 
to-day it is smaller than ever. Publishers try to 


share out their limited paper among the most needed 


titles, and the consequent small impressions mean 
correspondingly small royalties. The survey suggests 
that official encouragement should be given to the 
writing of new books by British specialists. 

It is-stated that a good case can be made out for 
the large percentage of book production which goes 
to export. It is emphasized, however, that this trade 
and, even more important, this reputation, are in 
danger unless our total volume of ‘learned, scientific 
and technical’ book production is increased both in 
number of copies of existing standard works and in 
new titles. The value of American exports of books 
(all types) to all countries had. not in 1947 quite 
equalled Britain's; but 1947 was the year in which 
the import of America's books was artificially re- 
stricted by two of her best customers, Britain and 


, 


Physiology at the London Hospital Medical College: 
Dr. John L. D'Silva 


Dr. Joun L. D'Srrva, reader in physiology at St. 
Bartholomew's Hospital Medieal College, who has 
been &ppointed to the chair of physiology at the 
London Hospital Medical College, was born and 
educated in southern India. He graduated with 
first-class honours in chemistry at King's College, 
London, in 1929, and remained there for a further 
three years doing research on the chemistry of 
disulphides. In 1932 he went over to physiology, 
still at King’s College, carrying out investigations on 
the effect of adrenaline on the metabolism of potas- 
sium. After a short period with Messrs. British Drug 
Houses, Ltd., spent on research into the molecular 
distillation of fish oils in connexion with the study of 
vitamin A, he went in 1936 to St. Bartholomew’s 
Hospital Medical College, where he was demonstrator 
in physiology and in biochemistry, and continued his 
work on the metabolism of adrenaline and potassium. 
He was awarded the degree of D.Sc. for his published 
work. During the Second World War, Dr. D’Silva 
qualified as a medical practitioner and also continued . 
teaching. After work at St. Bartholomew’s Hospital, 
in 1944 Dr. D’Silva was appointed to the Medical. 
College again and has remained there since, lecturing 
and carrying out research on the physiology of the 
visual process. 


Jöns Jakob Berzelius (1779-1848) 


WHEN he died a century ago on August 7, 1848, 
Berzelius was not only the most famous chemist of 
the world, but also the autocrat of the world of 
chemistry. The son of a schoolmaster, he was 
born near Linkóping on August 29, 1779. After 
studying medicine and chemistry at Uppsala, at 
the age of twenty-three he was appointed assistant 
professor of botany and pharmacy at Stockholm, 
and full professor in 1807. During 1815-32 he 
held the chair of chemistry in the Caroline Medico- 
Chirurgical Institution. In 1818 he became per- 
petual secretary of the “Stockholm Academy of 
Sciences, and received a title of nobility, With 
permission to retain his name. Seventeen years 
later, on the occasion of his marriage, he was 
made Freiherr. Berzelius spent some gen years 
determining with great accuracy the atomic and 
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Australia. In spite of that, American exports rosa 
more steeply than our own. With British impor 
restrictions relieved, American exports may ba 
expected to surpass Britain's. Moreover, Americ» 
can, as Britain cannot, increase the exported fraction 
of her total production without serious consequence: 
for the home consumer. America’s exported fraction 
was only 7 per cent of the total (in 1946) as agains 
Britain's 25 per cent. The conclusion is drawn tha 
it is essential that British scientific book productior 
should be increased by giving priority in materia 
allocation to the publication of such books, so tha: 
both the home and export markets may be bette 
supplied. 

This survey was carried out by the Cambridge 
Branch of the Association of Scientific Workers, anc 
copies of the complete survey are available from th» 
Head Office of the Association (15 Half Moon Street 
Piccadilly, London, W.1). ` R. INNES 


NEWS and VIEWS 


molecular weights of more than two thousand chem 
ical substances; he isolated selenium, thorium 
silicon, titanium and zirconium, and also preparee 
and examined many organic compounds. He devisee 
the present system of chemical symbols. His “Lehr 
buch der Chemie", begun in 1808, went through fiv. 
editions and, in various translations, spread his fam. 
over Europe. His dualistic electrochemical theor» 
exerted a profound influence on: the progress œ 
chemistry. Though Berzelius worked in the simples 
of laboratories, his reputation attracted student 
from many countries. ln his hands the blow-pip. 
became the symbol of qualitative dry analysis 
Distinguished in appearance, inclined to be portly 
neat in attire and habits, cordial and unassuming: 
Berzelius was vigorous in body and mind, thougll 
essentially conservative in his outlook. Of his char 
acteristic sayings the following may serve as a sample 
“The devil may write text-books of chemistry, fo 
every few years the whole thing changes". 


Australian Journal .of Scientific Research 


Tse Australian Council for Scientific and Indus 
trial Research, in collaboration with the Australia: 
National Research Council, has decided to takı 
responsibility for the establishment in Australia of ¢ 
new scientific journal, the Australian Journal o 
Scientific Research, as a medium for the publication 
of research papers of outstanding merit. This journa 
is open to receive contributions from researcl 
workers, irrespective of country or of the organisatior 
to which they are attached. Dr. N. S. Noble ha: 
been appointed as editor of the new journal. Editoria. 
policy wil be determined by an editorial boarc 
under the chairmanship of the editor and comprising 
as members: Prof. W. J. Dakin (Department o» 
Zoology, University of Sydney), Prof. E. J. Hartung 
(Department of Chemistry, University of Melbourne) 
Prof. L. H. Martin (Department of Physics, Univer 
sity of Melbourne), and Prof. J. G. Wood (Department 
of Botany, University of Adelaide). The Board aime 
at achieving a high standard of quality in paper 
accepted and a strict refereeing system has beer 
instituted. The Journal will be printed in twc 
series: Series A (Physical Sciences) and Series P 
(Biological Sciences). Initially each series will be 
issued quarterly and will cost 30s. a year. 
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Birkbeck College Research Laboratory | 


By the aid of a gift from the Nuffield Foundation, 
Birkbeck College (University of London) has been 
enabled to equip and staff two houses in Torrington 
Square, London, W.C.1, as a Biomolecular Research 
Laboratory under the direction of Prof. J. D. Bernal. 
The main work of the Laboratory will be the applica- 
tion of physical methods, particularly X-ray analysis, ' 
to the understanding of the structures and reactions 
of molecules in biological systems. X-ray methods. 
are being used in two ways, namely, the study. 
of the mutual relations in space of virus mole-, 
cules in solution and in solid phases by low-, 
angle diffraction; and the investigation of the. 
internal structure of the molecules themselves by 
high-angle diffraction. In addition to the study of: 
molecules directly connected with proteins, others of ' 
more general biological interest are also being 
examined by modern X-ray analytical methods, as . 
well as other structures chosen to develop methods 
of X-ray crystal analysis. To make the fullest use of , 
existing techniques and to develop further experi- 
mental and theoretical tools for this purpose, two 
sections devoted to electronics and computation 
respectively have been added to the Laboratory. ' 
The design has already been completed of an: elec- 
tronie computing machine of such speed that complete 
analysis of eomplex structures by the method of 
‘steepest descents’ can be carried out in & reasonable 
time. Another section of the Laboratory is working 
on the fundamental structure of the active consti- 
tuents of Portland cement, and the nature of their 
reaction with water; this investigation is being 
financed by the Department of Scientific and Indus- 
trial Research. The work is not so isolated from the 
main interests of the Laboratory as may at first sight 
appear; for already it has been found that the 
properties of hydrated cements are closely related to 
those of many biological gels and are strongly 
influenced by the same long-range forces. Part of the 
two houses now taken over by Birkbeck College to 
provide for these investigations is being devoted 
to chemical research under Prof. W. Wardlaw and 
will also furnish facilities for chemical work in 
‘connexion with the biomolecular studies. 

The new Laboratory was formally opened by Sir 
Lawrence Bragg on July 1. Sir Lawrence welcomed 
the initiation of a new Laboratory which is to study 
biomolecular substances, because such borderline 
subjects between physics, chemistry and biology are 
becoming so very important. There is always a 
difficulty in attracting first-rate young research 
workers into borderline subjects, because they tend 
to classify themselves as physicists, chemists or 
biologists and take up research accordingly. Prob- 
ably the best way of overcoming this difficulty 
would be to provide first-rate centres of research, 
directed by well-known scientific workers, for such 
subjects. 


Rubber Technology Conference 


ELSEWHERE in this issue (p. 204) an account is 
given of some physical and chemical aspects of 
the contributions to the Rubber Technology Confer- 
ence held in London during July 23-25. The Con- 
ference was attended by no less than 609 members, 
including 119 from abroad. This compared very 
favourably with the previous Conference in 1938, 
when 553 members attended. On the occasion of the 
1938 Conference more than a hundred papers were | 
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presented, and this necessitated two simultaneous 
sessions. This year there were only forty-three 
papers spread over eight sessions running consecu- 
tively. An outstanding feature of the Conference was 
a demonstration of physical and chemical properties 
of rubber on June 23 arranged by Mr. E. F. Powell 
and certain members of his staff from the Dunlop 
Rubber Co. Ltd. The Conference closed with a 
dinner at the Connaught Rooms, London, on the 
evening of June 25; Mr. F. D. Ascoli, president of the 
Institution of the Rubber Industry, presided. During 
the evening, the Colwyn Medal of the Institution 
was presented to Dr. R. P. Dinsmore of the Goodyear 
Tyre and Rubber Co. of the United States. This is 
the sixteenth award of the Medal and the first tim 

that it has gone to an American. i 


Earthquakes during May 


Durea May ten strong earthquakes were regis- 
tered at observatories throughout the world, and 
there were numerous smaller shocks and tremors. 
The greatest earthquake which was registered at 
Kew gave ground amplitudes of 110u at Kew on 


, May 14 and came from a focus the epicentre of which 


was south of the Alaska Peninsula (lat. 544? N., 
long. 161° W.). A world-shaking aftershock of this 
came on May 17 from a focus the epicentre of which 
was perhaps slightly to the north of the original. 


"The second most intense shock of the month was the 
‘one which occurred on May 11, starting from a focus 
‘with epicentre near lat. 17° S., long 71° W. in southern 


Peru. The focus of this earthquake was a little 
deeper than normal; the instrumental strength of the 
shock was almost 74, and casualties and damage were 
eaused at Moquegua in southern Peru and at Arica 
and 'Tacua in northern Chile. The third greatest 
earthquake shock of the month happened on May 25 
from a focus having an epicentre near lat 30° N., 
long. 994 E. in Sikang Province in China. A much 
less intense earthquake on May 28 from a focus with 
epicentre at lat. 12° S., long. 77° W. did damage to 
property and caused the deaths of five people in 
Peru. The deepest focus earthquake of the month 
occurred on May 23 from a focus some 200 km. deep 
with epicentre near lat. 18° S., long. 169° E. More 
feeble shocks occurred on May 23, doing damage to 
property in both islands of New Zealand; on the 
morning of May 24, throwing people out of bed at 
Palermo in Sicily ; and on May 25, off the west coast 
of Oregon. Data for the month have been receiyed 
from the U.S. Coast and Geodetic Survey, the Inter- 
national Seismological Bureau at Strasbourg, and 
observatories at Beograd, De Bilt, Durham, Kew, 
Stuttgart, Toledo and Uccle. 


Cleveland Seismological Observatory 


Iw 1946 gifts from the Louis D. Beaumont Trust 
and the Cleveland Foundation financed the purchase 
of three electromagnetic seismographs of the Spreng- 
nether type for the Cleveland Seismological Observa- 
tory, which is situated at lat. 41° 29’ 27-90" N., 
long. 81° 31’ 52-22" W. (geographic co-ordinates) at an 
altitude of 1,070 ft. on University Heights, Cleveland, 
Ohio. The geocentric latitude is 41? 18’ N. The staff 
at present consists of the Rev. Henry F. Birkenhauer, 
S.J. (director), Rev. Joseph S. Joliat, S.J. (associate 
diréctor), Dr. Edward J. Walter (assistant director), 
Mr. Richard Becke and Miss Jeanne Carrabine. The 
publication .of monthly teleseismic bulletins and 
monthly microseismic reports has already begun. 
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New Tropical Fungi 


Tae various regions of Central Africa are a territory 
which has not been studied mycologically in any 
detail. It is therefore not surprising that, in a second 
paper on tropical fungi, G. B. Hansford (Trans. Linn. 
Soc. Lond., 159, pt. 1, pp. 21; 1947), in describing 
thirty-four species, includes no less than twenty- 
eight new ones. The genus Meliola is well repre- 
sented with eight new species, and it has been found 
necessary to create two new genera, Phragmodiscus 
‘and Dictyoasterina, to accommodate some of the new 
findings. The collections are from Uganda, the 
Belgian Congo and Sierra Leone. . 


University of Leeds 


Tur Council of the University of Leeds has 
announced that the Wool Industries Surplus Cloth 
Corporation, Ltd., has given a sum of £40,500 for the 
establishment in the University of a research chair 
of wool textile engineering within the Department cf 
Textile Industries. Other gifts include £10,000 from 
the International Wool Secretariat (in addition to a 
similar amount already received) for the purpose of 
completing the cost of equipping the new Wool 
Research Laboratories; 1,000 dollars from the Ella 
Sachs Plotz Foundation for the purchase of equipment 


for the Department of Biochemistry; £250 from - 


Messrs. J. and J. Crombie of Aberdeen, for the 
Textile Department; £2,126, handed over by the 
Leeds Public Dispensary and Hospital, being the 
balance of the Research Appeal Account, which the 
Council agreed to earmark for rheumatism research ; 
£300 a year from Sandoz Products, Ltd., of Bradford, 
to provide a scholarship for a male candidate to take 
the form of three consecutive two-year awards ; 500— 
600 plastic mouldings for experimental research in 
speech training, presented to the Department of 
Education by Messrs. Birkby’s, Ltd., of Liversedge. 


` University of London : Appointments 


Tus following appointments in the University of 
London have been announced: Dr. D. V. Glass, 
reader in demography at the London School of 
Economics and Political Science, to the University 
chair of sociology tenable at the School; Mr. E. P. 
Sharpey-Schafer, physician and senior lecturer at the 
Postgraduate Medical School of London, to the 
University chair of medicine tenable at St. Thomas’s 
Hospital Medical School; Dr. D. 8. Bertram, lecturer 
in the Department of Entomology and Parasitology 
in the Liverpool School of Tropical Medicine, to the 
University readership in entomology tenable at the 
London School of Hygiene and Tropical Medicine ; 
Dr. F. L. Warren, senior lecturer in biochemistry in 
the Physiology Department of St. Mary’s Hospital 
Medical School, to the University readership in 
biochemistry tenable at University College. All these 
appointments take effect on October 1, 1948. 

The titles of emeritus professor in the University 
have been conferred on the following: Prof. A. B. 
Appleton, on his retirement from the chair of anatomy 
at. St. Thomas's Hospital Medical School; Prof. 
O. L. V. de Wesselow, on his retirement from the chair 
of medicine at St. Thomas's Hospital Medical School ; 
Prof. F. E. Fritsch, on his retirement from the chair 
of botany at Queen Mary College ; Prof. D. T. Harris, 
on his retirement from the chair of physiology af the 
London Hospital Medical College; Prof. T. Baillie 
Johnston, on his retirement from the chair of anatomy 
at Guy's Hospital Medical School; Prof. W. Neilson 
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Jones, on his retirement from the Hildred Carlil 
chair of botany at Bedford College. ` : 

The following doctorates have been conferred 
D.Sc. : J. R. Busvine (Imperial College of Science ane 
Technology); D.Sc.(Eng.): D. G. Tucker (externa 
student). 


Beit Memorial Fellowships for Medical Research 


Tae following elections have been made by the 
Beit Memorial Trustees: Senior Fellowship (£900 n 
year): Dr. F. Sanger (Cambridge), to study the struc 
ture of proteins with special reference to insulin, a 
the Department of Biochemistry, University of Cam 
bridge. Junior Fellowships (normal value £600 : 
year): D. A. Darcy (Dalhousie, Canada), to study 
the role of the lymphocyte and plasma cell in homo 


. graft breakdown, at the Department of Zoology an 


Comparative Anatomy, Oxford; R. M. C. Dawson 
(London), to study biochemical changes in the brair 
associated with different forms of functional activity 
at the Biochemical Laboratories, Cardiff City Menta 
Hospital; F. N. Fastier (New Zealand), to study the 
nature of the musculotropie action of basic amidina 
derivatives, at the Department of Pharmacology 
Oxford; Dr. L. J. Haynes (London), to study the 
synthesis of the coenzyme, cozymase, at the University 
Chemical Laboratory, Cambridge; Dr. A. T. James 
(London), to study the relationship between struc 
ture and biological activity in naturally occurring 
substances, at the Listér Institute of Preventive 
Medicine, London; A. MeCoubrey (London) t 
study analgesic and addictive tendencies from » 
chemical point of view, at the Departments of Organin 
Chemistry and Pharmacology, University of Leeds 
S. W. Stanbury (Manchester), to study the effect o. 
changes in nervous activity, induced by narcosis an 
sleep, on the renal circulation and blood pressure in 
normal and hypertensive individuals, at the Depart 
ment of Medicine, University of Manchester; D 
Verel (Cambridge), to study the postural hypotension 
which may follow prolonged rest in bed, at thu 
Clinical Research Unit, Guy’s Hospital, London. 


Announcements 


Tax Joint Committee consisting of representative 
from the Royal Society of Edinburgh, the Roya 
Physical Society, and the Royal Scottish Geographica 
Society have awarded the Dr. W. S. Bruce Memorie 
Prize to Dr. W. A. Deer, Department of Mineralogy 
and Petrology, University of Cambridge, for his worl 
ir East Greenland during 1935-36, especially im 
regard to the petrology of the Skaergaard gabbre 
intrusion. 


Tue Faraday Society is arranging a general dis 
cussion on “The Physical Chemistry of Proces. 
Metallurgy” to be held at Ashorne Hill, near Leaming 
ton Spa, by permission of the British Iron and Stee 
Federation, during September 23-25. Further parti 
culars can be obtained from the Secretary, Faraday» 
Society, 6 Gray's Inn Square, London, W.C.1. i 


THE postgraduate lectures for 1948 of the London 
Section of the Oil and Colour Chemists’ Associatio» 
-will be delivered by Prof. H. J. Emeléus, on Septem» 
ber 30, October 7 and 14 at 6.30 p.m., at the Roya» 
Institution. Prof. Emeléus wil speak on “Tha 
Impact of Radioactivity on Inorganic Chemistry” 
Admission will be by ticket (price 10s.) obtainabl 
from the honorary secretary of the London Section o 
the Association, H. C. Worsdall, c/o Messrs. PlastanoN 
Ltd., Crabtree Manorway, Belvedere, Kent. i 
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Properties of a Hypothetical di-Neutron 


THE question of the possibility of obtaining experi- 
mental evidence for the existence of a neutral 
particle of mass 2 has recently been raised by Kundu 
and Pool'. These authors suggest’ that certain 
features of nuclear transformations produced by 
bombardment by tritium (*H) ions favour the eon: 
clusion that a di-neutron having at least transient 
existence may be captured as a single entity in à 
nuclear process of an Oppenheimer — Phillips type. 

It is the object of this note to point out that the, 
B-active species ‘He, though stable against the 
spontaneous emission of neutrons of normal mass 
(stable, that is, against the process "He — "He + 1%), | 
is unstable against the emission of a di-neutron| 
which has more than a relatively small energy ofi 
binding, so that the presumption that a di-neutron| gg 
is not, in fact, emitted by *He (based on the evidence 
of its ‘long’ life-time) sets an upper limit to the bind- | 
ing energy of this hypothetieal particle. In deducing 
this limiting energy, we may consider the reactions : 

"Be (+ hv) — "Be + 1n + Qi 

®Be > 24He + Q: 

Be Pat E es 
Obviously we have 

Heo — He + 2'n + Q1 + Qa — Qs; 
»and inserting experimental values, Q= —1:63 MeV. ?, 
Q: = 0:12 MeV.?, Q, = — 0-8 MeV. $, we obtain 

5He — tHe + Xr — 0-7 MeV. 

This last figure (0-7 + 0-2 MeV.) is the upper limit 
to the binding energy in question—a very much 
smaller binding energy than that of the deuteron 
(2-17 MeV.). 

In terms of these last two binding energies, we 
ean proceed to set limits to the energy available for 
the f-disintegration of a quasi-stable di-neutron 
(ên). Clearly we have 

ip — H + Qu = n — !H. + 2-17 MeV. ; 
where in — 1H = 0:76 MeV. and, as above obtained, 
0«QQ, «(0-7 40:2) MeV. Thus (2:2 + 0-2) < 
En — *H) < 2:93 MeV. This estimate allows us to 


predict the life-time (v) of the di-neutron on the 
reasonable assumption that the transition 


n LH 
In this way we obtain 1 < t < 5 


—— 


is super-allowed^?. 
sec. 

From the fact that ‘He is sufficiently long-lived 
to exhibit f-aectivity, we have thus deduced quite 
narrow limits for the radioactive constants of the 
hypothetical di-neutron. It might be added that, 
if such a particle should exist, it would be expected 
to be’ produced in (in, ?n) reactions over & small 
range: of neutron bombarding energy, in each case 
just’ below the absolute threshold energy for the 
corresponding (n, 2n) reaction—and even at energies 
somewhat above these absolute thresholds, because 
of the requirement that the first neutron emitted in 
an. (n, 2n) process shall be emitted with finite energy. 
But, above all, search for the di-neutron might most 
conveniently begin with beryllium under neutron 
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bombardment, not only because the (n, 2n) threshold 
is lowest with this element (which makes possible 
the use of a D—D neutron source, which is free from 
y-Tadiation), but also because the possibility of pro- 
ducing “He in an excited state in this case opens 


. the further possibility (see above) that the di-neutron 


may be obtained’ as a secondary disintegration 


‘particle following upon the reaction "Be (in, *He) 


SHe*. This possibility is unique just because the, 
mass number 5 is the only mass number for which 
& neutron-stable species does not exist; thus the 
excitation necessary to render *He unstable against 
the successive emission of two neutrons of normal 
mass is correspondingly increased. 

As regards possible methods of detecting a di- 
neutron, it is perhaps out of place in this note to 
offer detailed suggestions. But apart from its spon- 
taneous radioactivity (the half-value period of which 
is reasonably short) a quasi-stable di-neutron might 
be expected to produce nuclear transformations 
which in certain cases might be sufficiently character- 
istic to be used for its identification. Thus activities 
might be induced in effectively simple elements (such 

*He in helium, Na in sodium, 1Rh in rhodium, 
Ey in bismuth, for example) for some of which 
large capture cross-sections might apply. It might 
even be possible, investigating suitable substances 
under deuteron or «-particle bombardment at energies 
in the neighbourhood of the (d, 2n) or (a, 2n) thres- 
holds, to work under conditions in which the flux 
of di-neutrons was comparable with the normal 
neutron flux. In such circumstances comparison of 
the pulse-size distributions due to the recoil particles 
in hydrogen- and deuterium-filled ionization chambers 
might be used to effect a clear-cut identification. 

N. FzATHER 
Department of Natural Philosophy, 
University, Edinburgh. 
June 15. 
1 Kundu and Pool, Phys. Rev., 78, 22 (1948). 


? Myers and Van Atta, Phys Rm. e 19 (1942). 
Marhoefer, Phys. Rev., 67, 4' (1945). 


3 Hemmendinger, Phys. Rev., P 806 (1948). > 
* Allen, Burcham and Wilkinson, Proc, Roy. Soc., A, 192, 114 (1947). 
5 Feather and Richardson, Proc. Phys. Soc., in the course of publication. 


‘Wiedenbeck and 


Propagation of Pulses of Second Sound 
in Liquid Helium I 


PRELIMINARY measurements of the velocity of 
second sound in this Laboratory using a resonator 
of fixed length and signals of a variable frequency 
have given results in good agreement with the 
resonance measurements of'Peshkov: and of Lane, 
Fairbank and Fairbank*. In the course of these 
experiments it became apparent that if measurements 
were to be extended below 1° K., some method 
would be necessary which used a smaller mean power 
input. It can be shown, too, that the amplitude of 
temperature oscillation obtained in a resonance 
experiment is governed entirely by damping, and 
provides little information about the propagation of 
travelling waves in the medium. 

With these considerations in view, a technique has 
been developed for transmitting and receiving pulses 
of second sound.” The signals are generated by 
applying a direct current pulse of 0-1-1 millisecond 
duration to a fine wire heater. The second sound 
pulse travels down an ebonite tube about 5 em. long 
filled with*liquid helium TI, and is received by a 
phosphoft bronze resistance thermometer which carries 


, 


;, amplitudes. 


214 
a steady direct current. Thè change of resistance 
causes & voltage pulse to appear across the thermo- 
meter and, after suitable amplification, this is 


displayed on a cathode ray tube. Using standard 
radar techniques, it is a simple matter to time the 


pulse on its journey and hence to measure its velocity. . 


The velocity results, which cover the range 1-1°~ 
2-16° K., are in good agreement with those of earlier 
workers using the resonance method, and need not be 
reproduced. here. 

The more interesting feature of this method is the 
information which it provides about temperature 
It can be shown very simply, by con- 

sidering the propagation of a unit step of temperature, 
that the power flow per unit area, W,; must be 
‘connected with the temperature amplitude, T'i, by 
the relation 


Ax d. 
Wi peus 


where pc is the specific heat per unit volume of liquid 
helium and u, is the velocity of second sound. This 
relation is independent of any special theory of 
second sound and assumes only the propagation of 
a unit step without change of shape. The temperature 
amplitude (~ 107? ? K.) can be deduced experiment- 
ally from the size of the output signal, the gain of 
the amplifier and the calibration of the thermometer 
wire. The power fed in during the pulse (~ 0-1 watt 
em?) ean be deduced from measurements of the 
voltage applied to the heater and of the heater 
resistance. The full line in the accompanying 
diagram gives l/pcu, (calculated from the known 
values of pc and 44) as a function of temperature, 
while the points are the experimental values .of 
T/W. The agreement is well within experimental 
error. 
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Experiments are iw hand to study the possible 
dispersion and absorption of second sound and to 
extend the velocity measurements to the range below 
1? K. A combination of such velocity measurements 
with amplitude measurements may, on the basis of 
the above equation, provide a convenient method of 
determining the specifie heat of liquid helium below 
1? K. 

. D. V. OSBORNE 
Royal Society Mond Laboratory, 
Cambridge. 

June 22. 


1 Peshkov, V., Phys. Soc. Camb. Conf, 19 (1940). . 
? Lane, C. T., Fairbank, H. A., and Fairbank, W. M., Phyg Rev., 71, 
660 (1927). : : 
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Emission Schumann — Runge O, Bands 


ForLowrwa on a recent contribution in Nature}, it 
seems desirable to report briefly some work carried 
out in this laboratory and shortly to be published 
elsewhere in detail. Lalji Lal: has produced the 
Sehumann- Runge bands of O, from 2450 A. to 


4490 A. using a high-frequency discharge. He reports 


new bands which he has identified from small glass 
and quartz spectrograms. 

I have photographed the Schumann — Runge system 
from 2000 A. to 5000 A. on a quartz Littrow (Hilger 
#.1) spectrograph, and this dispersion has been found 
sufficient for adequate resolution .of the rotational 
structure of the bands. The spectra were excited by 
a high-voltage low-current are in oxygen at atmo- 
spheric pressure. This source emits the bands so well 
that they occur even when the are chamber is filled 
with air. In addition to the bands measured by 
earlier workers, the following bands have been found : 
(2, 22), (1, 12), (0, 11), (1, 11), (0, 10), (1, 10), (2, 10), 
(0, 9), (1, 9), (2, 9), (1, 8), (2, 8), (2, 7), (3, 7), (2, 6), 
(3, 6), (3, 5). Though some of these bands fall in the 
region investigated by Lalji Lal, his analysis does 
not correspond to thatgiven here. However, bands of 
high v’ will be more easily excited in the low-pressure 
source since collision damping will be active at high 
pressures, and this may account for some of the 
differences. The present analysis seems to give the 
Franck—Condon parabola suggested by previous work, 
whereas Lalji Lal’s bands are rather widely scattered 
in the v’ v" array. 

On eomparing Lalji Lal's wave-numbers with those 
ealeulated from the data of previous workers, some 
rather large discrepancies are found. An attempt 
was made to identify Lalji Lal’s bands both on 
E.l and small quartz (#.3) spectrograms, but 
no good coincidences were found; the same result 
was obtained when examining the E.9 photograph 
obtained by Wulf and Melvin?, Obviously the diffi- 
culty can only be removed either by photographing 
the high-frequency discharge at larger dispersion for 
8 more accurate analysis or by direct comparison of 
high-frequency discharge and high-voltage are 
spectrograms. The heads are so weak on the present 
spectra that analysis has been made by identification 
of the rotational structure of each band, and ‘heads’ 
that seem present with small dispersion are found, 
with higher dispersion, to be merely due to chance 
overlapping of structure from several bands. 

It will be seen that the present interpretation of 
the bands shows that Flory's? suggestion of pre- 
dissociation for v’ > 2 is incorrect (this also follows 
from Lalji Lal’s analysis). In the detailed publication 
referred to above, Flory’s arguments are critically 
examined, and it is found that there is no difficulty 
in abandoning the predissociation hypothesis. 

The bands are found to be very sensitive to pres- 
sure changes and are strongly emitted only at a 
pressure near atmospheric, unless specially pure gas 
is used to allow long exposures without the appeararice 
of impurity spectra. This may be explained by the 
fact that normal O, molecules are dissociated by 
electronic collisions into O(?P) and O(1D) atoms, since 
& Frank- Condon transition from the ground-state 
(° £z) leads to a molecule in the *Xy state which is 
excited 3-5 volts above the dissociation limit of this 
state. For the emission of a band system, recom- 
bination to the excited state must occur, and this 
becomes more probable at high pressures where rapid 
diffusion is prevented. Results obtained by various 
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authors using high-voltage arcs, ozonizers and glow 
discharges all support this result. 

These investigations were undertaken in con- 
nexion with work in progress here on the spectrum 
of the night sky, and from the spectra measurements 
are being made which will enable the O, Herzberg 
bands, believed present in the night sky "oval. | 
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to be more accurately predicted than previously. 
I am indebted to Prof..R. W. B. Pearse for sug; 
gesting the work and for his constant advice. 
M. W. FEAST 
Astrophysics Dept., f 
Imperial College of Science and Technology, 
London. 
April 16. 
1Lalji Lal, Nature, 161, 477 (1948). 
? Wulf, O. R., and Melvin, E. H.; Phys. Rev., 65, 687 (1939). 
? Flory, P. J., J. Chem. Phys., 4, 23 (1986). 
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A Simple Result in Quadrature 


Iw calculating the intensity of light scattered by 
a transparent homogeneous medium, one comes 
across the infinite series! 


+o sgin? (na + 0) (1) 
aco (na + 6)? ’ 
in which 0 is a constant and n an integer. « is a 
positive number, which under the conditions under 
which light-scattering is generally studied is ‘very 
small, and hence 
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go) = zæ | FO) exp (iva)de, 


has non-zero values when | v | is less than a certain 
constant v,, and is zero otherwise. Then by Poisson's 
summation formula? 


(4) 


To T o 
aX FP(na4-0)— 4/(2x) X —exp[—i2rNO0[«]. 
n=- 0 N2—co 


g(2nN fa), (b) 
where n and N are integers and « > k If now « is 


chosen to be <2n/v,, then all the terms on the ^ 


right-hand side of (b) except the one corresponding ` 
to N — 0 vanish, &nd we obtain 
+0) = (2x) g (0), 
+ o 
‘which can be seen from (4) to be equal to f F(x) dx ; 


oo 
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and hence the function F satisfies (3). 

Since the Fourier integrals of a large number of 
functions have been tabulated by Campbell and 
Foster? and by others, it is easy to select, or con- 
struct, examples of functions F the Fourier transforms 
of which satisfy the above criterion, and which 
satisfy (3). F(x) = sin™z/z", where m and n are 
positive integers, m> n, both of them odd or both 
of them even, is one such function with e, =m; 
when m = 1, the range of v over which gw) #0 
includes v = 1. A few other examples are given 
below. 





the sum of the 
above series is usu- 
ally replaced by 
the corresponding 
integral 


F(x) 









sin [a(z? + 32)1/3] 





+o ‘ 

| = ” dx, (2) cos [a(a? + 4*)1/2] — cos ax 
— 0 
which evidently is Tia + x) I(B — x) 


equal to 7. 

It can be shown}, 
however, that the equality of,(1) and (2) holds 
not only in the limit when « — 0, but for any 
value of ‘x in the range 0 < « <m. An obvious 
interpretation of this result is that the area sub- 
tended, between the curve y = sin? c/z* and the 
x-axis can be obtained by taking the sum of the 
ordinates at equal intervals «, 0 < « <m, and multi- 
plying by «, that is, by simple rectangulation, just 
as well as by integration. In erecting these ordinates 
at equal intervals, we may start from any value 0 of c. 

The main purpose of this note is to direct attention 
to this property, T 

+o + 
CARI 


n= -0 


fina + 0) = fle) dx, (3) 


na -0 


where 0 <« Ka certain constant a, which char- 
acterizes f(x) = sin? vjx?, and to show that numerous 
other functions can be constructed that have this 
property. A method of evaluating (1) given by Prof. 
Wiener, and quoted in the paper referred tot, suggests 
the criterion by which to construet such functions. 

Consider an even function F(x) [= F(— x)] the 
Fourier transform of which, j 


| 
| V(2n) . glv) 
z J, [Mat — ot 
_ naa, Dla? — v*yu2] 
(2 cos 1/2v)¢ + 8 - 2 ( — & exp iwla — p)! 
T4 B-— 1) 








A more detailed account will be published shortly 
in the Journal of the Indian Mathematical Society. 
K. S. KRISENAN 
National Physieal Laboratory of India, 
Delhi. June 6. 


Egi B., and Krishnan, K. S., Proc. Roy. Soc., A, 192, 181 

2 See Titchmarsh, "Introduction to the Theory of Fourier Integrals”, 
| 60 (Oxford, 1937). 

? Bell Tel. Sys. Tech. Pub. Monograph B584 (1931). 

* From Ramanujan, ''Collected Papers", 216. 


Physical Periodicity of the Periodic Table 
| of the Elements in the Light 
of Statistical Theory 


Tae periodic system of the elements, arrived «at 
originally from the collation of facts of a chemical 
nature, has since been most strikingly reflected by 
mast of the physical properties of the élements. The 
melting points, boiling points, coefficients of thermal ` 
expansion, atomic volumes, compressibilities, dens- 
ities, ionization potentials, to mention only a few 
properties, undergo periodic variations with in- 
creasing atomic weight or atomic number. 


_ 2 


te 
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Serial coefficient of correlation 


1 5 10 15 20 25 


Order of correlation = atomic number —1 


1, Atomic volumes; 2, melting points; 4, ionization potentials; 5, densities 


4 


It seemed of interest to inquire whether the 
generating mechanism of the physical periodicity 
was the same for all the physical properties to which 
it applied, or whether there existed characteristic 
differences between the periodicities of different 
physical properties. With the view of obtaining an 
answer to that question, some of the series were sub- 
jected to the statistical analysis called correlogram 
analysis'. The correlogram is the plot of the serial 
correlation coefficient against the order of correlation. 
For example, in the correlogram for atomic volume, 
the points are the correlation coefficients between the 
series of atomic volumes 1, 2, 3 . . . n times apart 
in the series of the elements arranged according to 
their atomic numbers, plotted against the atomic 
number minus one. 

The series subjected to the analysis were those of 
the atomic volumes (1), melting points (2), com- 
pressibilities (3), ionization potentials (4) and 
densities (5) of the first sixty elements. Series 1 to 
4 are based upon Tables 2 and 16, Chapter 5 of 
‘Physical Chemistry" by E. A. Moelwyn-Hughes ; 
Series 5 is taken from Table 3, “Physical Chemistry” 
by Gucker-Meldrum, based upon the International 
Critical Tables, supplemented by Landolt — Börn- 
stein tables. The first thirty-three serial correlation 
coefficients were calculated and plotted against the 

` order of correlation; the curve for compressibilities 
has been left out of the diagram so as to avoid over- 
crowding. f 

On the basis of the correlogram it appears that 
what was hitherto called ‘physical periodicity’ has a 
different structure, that is, it represents sums of 
different cyclical components, for each of the physical 
characteristics under investigation. So far as the 
eorrelograms show similarities, it would seem that 
they can be classified into two types. The correlo- 
grams for atomic volumes, densities and compress- 
ibilities show a peak for the correlation of order 18, 
and a trough for that of order 10 or very near it, 
which corresponds to the elements 19 (potassium) 
and 11 (sodium) respectively, and thus reveal a 
period of length 18, which corresponds to twice 
the fundamental period of the chemical periodicjty 
of 8, plus the first two elements of the table. The 
correlograms for melting points and ionization 
potentials, on the other hand, show, in*addition to 
the period of length 18 (16), a smaller ‘tne with - 
peaks at 8 and 26, or very near them, and thus a 
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greater similarity to the chemical 
periodicity of the elements with its 
fundamental period of 8. 

Since the melting points (the 
temperature at which the atoms 
begin to leave the crystal lattice) 
and ionization potentials (the energy 
needed for removing an electron 
from the atom) have this in common, 
that they both refer to the point 
where lattice disorder sets in, and 
thus to the dynamic properties of 
matter, whereas atomic volumes, 
densities and compressibilities are 
properties of the static atom, it 
would seem that this difference is 

' faithfully portrayed in the respec- 
tive types of physical periodicity as 
revealed by the correlogram. 

Investigations of this kind may 
afford an indication for linking more 
intimately than has been done so 

far the mechanism of the various physical period- 
icities with the periodic system of the electrons 
constituting the shells and subshells of the atom. 

G. HERDAN 


30 


C/o Paint Research Station, 
Teddington, Middlesex. 
June 6. 
t Kendall, M. G., “The Advanced Theory of Statistics", vol. 2 (1946). 


X-Ray Scattering by Thermal Vibrations 
in Crystals 


Sm C. V. Raman, in his letter on “X-Rays and 
the Higen-Vibrations of Crystal Structure"!, claims 
that the elastic vibrations cannot “give rise to any 
geometric diffraction pattern exhibiting an observable 
relationship to the structure of the crystal’. The 
reasons given for this statement make it appear that 
he has fallen into Debye’s original error, and sup- 
poses that the atomic vibrations are essentially 
independent, or are markedly dependent on the form 
of the crystal and on external boundary conditions. 
This would perhaps be the case for very small 
crystallites ; for crystals of ordinary size the bound- 
ary conditions would involve second-order effects 
only, as they do in the case of Bragg reflexion. It 
should also be clearly understood that the change 
of frequency due to the X-ray “Doppler effect’ is so 
small that the modified wave-lengths still lie well 
within the width of the monochromatized Ka, line, 
assuming that to be the incident radiation; the 
change is of the order of 1 in 105. 

That the elastic vibrations do indeed give rise to 
& geometric diffraction pattern has been most con- 
clusively proved by the excellent agreement between 
theory and experiment for metals such as sodium, 
lead and tungsten. The theory of eigen-vibrations 
can offer no explanation whatever of these experi- 
mental results, whereas the elastic vibration theory 
predicts them correctly in every detail’. 

` KATHLEEN LONSDALE 


e 


University College, 
Gower Street, 
London, W.C.1. 
July 15. 


1 Raman, C. V., Nature, 182, 23 (1948). i 

3 Jahn, H. A., Proc. Roy. Soc., A, 179, 320 (1942). Lonsdale, K., and 
Smith, H., Nature, 148, 629 (1941); 149, 21 (1942). Lonsdale, K., 
Proc. Phys. Soc., 04, 314 (1942). 
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mteraction between Curare and the Potas- 
sium lon at the Motor End Plate 


Iw a previous paper! evidence was presented that 
aere is a relation between the curariform activity 
€ an onium ion and the charge density on its 
wiaternary central atom. A consideration of this 
w"eory and of the fact that the paralysing action of 
arare can be reversed by a fall of temperature? led 
) an investigation of the antagonism between curare 
md the potassium ion?. . 

By working below 30°C., it has been possible to 
Judy the actions on the rat diaphragm? of potassium 
"n concentrations which reduced neuromuscular 
"&nsmission while leaving the muscle fibres fully 
vsponsive to direct electrical stimulation. Under 
lese conditions, it was possible to demonstrate a 
wuromuscular block by high concentrations of the 
otassium ion alone (point 4 on graph). This block 
nay be similar to that produced in ganglia by high 
oses of potassium chloride’. The graph also shows 
1at by bringing the muscle into equilibrium with 
nereasing concentrations of curare it has been possible 
> demonstrate that the addition of curare reduces 
^e concentration of potassium required to cause a 
*) per cent block. When the dose of curare which 
auses a 50 per cent block at normal concentrations 
K potassium ions is exceeded, the addition of 
rotassium ion has two opposite actions (dotted line). 
‘irst it antagonizes and decreases the block, the point 
V giving the potassium ion concentration which pro- 
uces a 50 per cent block, and then after reducing 
ne block still further a point is reached when more 
»otassium sums with.the curare and causes the block 
) increase again. The point C represents the 50 per 


snt block produced by adding excess potassium 


ens. The line D—E corresponds to the potassium 
on — curare antagonism observed earlier*. 


Potassium solution added (mi.) 





12 83 4 6 6 7 8 
` @Tubocurarine added (y) 


Relationship between d-tubocurarine chloride added to a 40-ml. 
bath and the amount of Tyrode solution containing 100 times 


9 10 11 12 18 


the normal amount of potassium chloride required m^intaln 
the neuro-muscular conduction of the preparation in a state of 
50 per cent block 


It appears to us that the interaction between 
urare and the potassium ion is an ion exchange 
saction (cf: ref. 6 in this connexion), and that the 
xgion of the motor end-plate contains an ion ex- 
hanger. Moreover, we would like to suggest that 
& normal neuromuseular transmission the onium ion 
coup of acetylcholine liberated by the nerve impulse 
acts with.the exchanger, to which potassium ions 
xe normally bound, and that the potassium ions so 
isplaced stimulate the muscle fibre, possibly by 


id 
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; depolarizing it. The liberation of acetylcholine ions 
and their displacement of potassium ions from the 
ion exchanger would give rise to potentials of the 
liquid junction type. Moreover, the depolarization 
of the muscle fibre by the potassium ions would set 
ISP eleetrotonie and action potentials. The complexity 
of end-plate potentials?! is therefore not unexpected. 
The marked similarity between the actions of pot- 
‘assium and acetyleholine? becomes easy. to under- 
‘stand ; and the continued occupation of the receptors 
of the ion exchanger by curare, stable choline esters 
and acetylcholine after eserine!?, by preventing the re- 
occupation of those receptors by potassium ions in 
preparation for the next impulse, explains the block- 
ing action of these substances. We can represent the 
reaction between the receptors of the exchanger and 
he potassium ion briefly as follows: 


R- + K* = RK. 


| Normally, the acetylcholine liberated by a nerve 
impulse, by combining with free receptors and block- 
ing the left to right part of the equilibrium, would 
leave the dissociation of potassium ions. unopposed, 
with a consequent local rise in potassium concentra- 
tion at the muscle fibre. If we decrease the free 
receptors by raising the potassium ion concentration, 
then acetylcholine cannot combine ; hence the block- 
ing action of excess potassium and its summation 
with curare when the number of free receptors is 
the limiting factor. Curare acting on normal muscle 
would decrease that potassium bound to the receptor ' 
which is available for exchange with acetylcholine. 
In this case, potassium ions would antagonize curare 
by increasing the available bound potassium. - 
P. E. B. HorwEs 
D. J. JENDEN 
7 D. B. TAYLOR 
Department of Pharmacology, 
King’s College, 
University of London, 
Strand, London, W.C.2. 


! Holmes, P. E. B., Jenden, D. J., and Taylor, D. B., Nature, 159, 86 
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10947. 
3 Holmes, P. E. B., Jenden, D. J., and Taylor, D. B., J. Physiol., 
|106, 21P (1947). 


3 Quilliam, J. P., and Taylor, D. B., Nature, 160, 603 (1947). 

4 Bùlbring, E., Brit. J. Pharmacol., 1, 38 (1940). 

5 Brown, G. L., and Feldberg, W., J. Physiol., 80, 290 (1986). 

* Ing, H. R., and Wright, W. M., Proc. Roy. Soc., B, 109, 337 (1932). 

7 Ecoles, r C., Katz, B., and Kufer, S. W., J. Neurophysiol., 5, 211 
1 s 

* Fillenz, M., and Hanafin, M., J. Neurophysiol., 10, 189 (1947). 

? Brown, G. L., J. Physiol., 91, 4P (1937). . 

10 Bacq, Z. M., and Brown, G. L., J. Physiol., 89, 45 (1937). 


Effect of Drugs on Actin 


IN previous work from this laboratory it has been 
established that the polymerization of actin is in- 
fluenced by various ions in different ways. In view 
of the possibility that the change-of globular actin 
into|fibrous actin plays an important part in the 

. mechanism of muscle contraction, it is especially 
interesting that caleiuni and potassium (or sodium) 
ions show antagonistic action at some concentrations". 

When globular actin polymerizes, the reaction-rate : 
can Re followed by the rising viscosity of the solution. 
The reaction is usually of an autocatalytic type; 

. therefore the rate is best measured by the reciprocal 
value of the time needed to reach 50 per cent poly. 
merization.” Such a study, using 0:001 M calcium 
quon oe and varying concentration of potassium 
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Fig.1. Variation in therate of polymerization of actin in presence 
of calcium (0:00085-0-001 M) and potassium (0—0-11 M) ions 


80 100 


chloride (pH 7) at 24? C., gave the results represented 
in Fig. 1. As the rate of polymerization of a given 
actin preparation is variable, the results are repres- 
ented as a percentage of the rate obtained at the 
physiological potassium — calcium ratio. It is seen 
that in this type of experiment a synergistic action 
of calcium and potassium is observed, with an 
optimum at the physiological ratio. 

The effect of many of the drugs which act directly 
on muscle is analogous, and is supposed to be related, 
to the action of one or other of the cations of the tissue. 
It was therefore of interest to study the effect of such 
drugs on the ion-catalysed reaction of the poly- 
merization of actin. We have found that the rate 
of polymerization was greatly enhanced by adrenaline 
(0-1 mgm./ml.), whereas it was inhibited in presence 
of the same concentration of quinine, strychnine and 
veratrine. The study of these effects at varying 
potassium — calcium ratios gave the very suggestive 
curves of Figs. 2 and 3. In both these figures the 
ordinate represents percentage change in the rate of 
polymerization when compared ‘with a control experi- 
ment in which actin was polymerized in presence 
of the same ions but without the addition of the 


drug. 


as 
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Fig. 2. Change in the rate of polymerization of £ctin in presence 

of adrenaline (0:1 mgm. per ml.) in relation to the fate of poly- 

merization in presence of the same salt concentration but in 
absence of drug 
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A purified concentrate of the prosthetic group ¢ 
actin (0-1 mgm./ml.) gave rise to effects similar t 
that of adrenaline. 

Different preparations of actin are influenced b» 
the above-mentioned drugs to a varying degree eve» 
at constant ionic environment. This lends furthe 
support to the conception advanced in an earlie 


, paper! that the , process of polymerization is & serie 


of reactions, an one of which might be the limitin 
factor in a given preparation. One of these reactiom 
can be catalysed either by the prosthetic group o 
actin or by calcium and adrenaline. 


% Inhibition 





40 
. K/Ca ratio 


3. Effect of quinine and veratrine (0-1 mgm. per ml.) on the 
ME AME Au of actin under the same conditions as for Fig. 2 


e 


The present results make it very probable that th» 
molecular changes of actin are involved in the com 
traction mechanism. 

A detailed account of this work will appear in th 
Hungarica Acta Physiologica. 

F. B. STRAUB 


G. FEVER 
I. Layos 
Institute of Medical Chemistry, 
Szeged. 
April 21. 
1 Feuer, G., Molnár, F., Pettkó, E., and Straub, F. B., Hungaru 


Ada Physiologica, i, 150 (1948). 





Actomyosin Content of the Uterus 


Tam methods developed by the Szent-Gyórgy 
school! offer a possibility of characterizing and ex 
plaining the well-known differences which exis 
between the pregnant and the non-pregnant uterus 
I have applied these methods to the study of human 
and animal uteri under normal conditions, in differen 
stages of pregnancy and in certain pathological cases 

The actomyosin of the frozen uterus was extracten 
with 3 volumes 0:5 mol. potassium chloride, in th 
presence of 2-5 mgm./gm. muscle adenosine tri 
phosphate, by thoroughly grinding it with sandi 
The viscosity of the actomyosin solutions with anu 
without the addition of adenosine triphosphate, an» 
the contraction of the actomyosin thread in th 
presence of adenosine triphosphate, were measuredt 
Both methods show that the extracted material i 
& mixture of actomyosin and myosin. The data in 
the accompanying table were obtained from viscosity» 
determinations calculated according to Szent-Gyórgy 
and Straub®.*, 
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Amounts of actomyosin and myosin 
in the solution extracted from 1 gm. 
material 


Myosin — Actomyosin 


Material 
Mixture 


Non-pregnant human 


ui 16 11 5 
Human uterus during 

labour (Csesarean sect.) 22 9 13 
Human cross-striated E 

muscle 44 18 26 











The absolute and relative actomyosin content of 
he non-pregnant uterus extracts is much lower than 
nat of cross-striated muscle, and increases with 
dvancing pregnancy, rapidly reaching its maximum 
nmediately before parturition. 

The contraction of a thread of actomyosin, followed 
x time, clearly demonstrates the differences between 
ae pregnant and the non-pregnant uterus (see graph). 
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69 


40 
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«ntraction of actomyosin threads prepared from human uteri: 
(1) during labour; (2) from non-pregnant uteri; (3) from uteri 
after X-ray castration 2 


These observations seem to explain many problems 
. the physiology and even pathology of gravidity and 
«rturition (abortion at too high, and very weak 
hour at too low, concentrations of actomyosin ?). 

More work is planned along this line, and a detailed 
port will appear elsewhere. 

A. Csaré 


Biochemical Institute, 
and 
No. 2 Women’s Hospital, 
University of Budapest. 


zent-Gyürgyi, A., “Chemistry of Muscular Contraction” (Academic 
Press, Inc., New York, 1947). 

xzent-Gyórgyl, A., Acta Physiologica Scand., 9, Supp. 25. 

traub, F. B., Stud. Inst. Med. Chem., Univ. Szeged, 2, 3 (1942). 


Production of Riboflavin and Allied Sub- 
stances during the Growth of 
C. diphtheriz 


Wie studying, by paper partition chromato- 
aphy?, the utilization of amino-acids during the 
owth of the Park Williams No. 8 strain of C. 
phtheric, we noted a strong yellow fluorescence with 
tra-violet light of culture filtrates of the organism 
own on & casein hydrolysate medium prepared 
sentially according to the method of Mueller and 
iller?. When such culture filtrates were run on 
romatograms using n-butanol-acetic acid as the 
lvent?, two strongly fluorescent yellow spots were 
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Observed when the dried paper was placed under an 
ultra-violet lamp. Neither of these spots gave any 


' colour when the paper was sprayed with 0-1 per 


cent (w./v.) ninhydrin in chloroform. One of them 
was in & position approximating to that occupied 


' by proline and the other to that‘ occupied by the 


basic amino-acids. 

It was suggested to us by Dr. W. A. Rawlinson 
that these fluorescing spots might be due to flavins, 
and we have since learned that Wadsworth and 
Crowe‘ have shown that a special strain of 


©. diphtherie, grown on & synthetic medium, elab- 
‘orated an unidentified flavin. We found: that the 


faster moving spot had the same Ry value as ribo- 
flavin when run with either n-butanol-acetic acid or 
collidine as solvent. Moreover, when these spots 
were eluted from the chromatogram, both showed 
riboflavin activity, as did the original culture filtrate, 
when examined by the usual microbiological tech- 
nique using Lactobacillus casei E. as the test organism. 
The crude culture filtrate had an activity equivalent 
to 25 ugm. of riboflavin per ml. 

We found, also, that the fluorescent material be- 
haved chemically like riboflavin. It was resistant 
to the action of potassium permanganate and 
hydrogen peroxide, would pass through a ‘Cellophane’ 
bag, and could be adsorbed on Fuller’s earth and 
‘Super-filtrol’, from which it could be eluted with 
small volumes of 20 per cent (v./v.) pyridine in 2 per 
cent (v./v.) acetic acid’ solution. Such an eluate 
when chromatographed gave two fluorescent spots, 
in the same position but much more intense than 
those on the chromatogram of the original culture 
filtrate. The eluate, when evaporated to dryness and 
taken up in water, once again showed riboflavin 
activity when tested by microbiological assay methods. 

Therefore there is strong presumptive evidence 
that the faster moving of the two fluorescent spots 
obtained on chromatograms of culture filtrates of 
the Park Williams No. 8 strain of the diphtheria 
bacillus is riboflavin itself, while the other may 
possibly be either riboflavin phosphate or flavine 
adenine dinucleotide, both of which have .been 
reported by Crammer® as having Ry values approxi- 
mating to that obtained by us for this slower moving 


“spot. 


A. J. Worwop 

: F. V. LrıneaooDn 

Wellcome Physiological Research Laboratories, 
Beckenham, Kent. 
April 13. 

1 Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 

224 (1944). 
2 Mueller, J. H., and Miller, P, A., J. Immunol., 40, 21 (1941). 
? Partridge, S. M., Biochem. J., 42, 238 (1948). 
* Wadsworth, A. B., and Crowe, M. O'L., J. Infect. Dis., 73, 106 (1943). 
ë Crammer, J. L., Nature, 161, 349 (1948). 


Sex and Organ Specificity in the Response 
of g-Glucuronidase to Extrinsic Agents 


Ir ‘was considered that the correlation shown to 
exist between the B-glucuronidase activity of a tissue 
and the amount of cell proliferation in progress: 
could explain the rise in uterine glucuronidase found 
by Fishman and Fishman? to follow cestrogen admin- 
istratjon to ovariectomized mice. In a preliminary 
kinetic study of the enzyme in mouse uterus, the 
pH-activity curve for the hydrolysis of phenol 
8-d-glucuronide was found to be almost symmetrical 
about pH 4:5. This is in contrast to the curves 
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pH-Activity curves for uterine glucuronidase 


Fig. 1. 

I, 10-day old mice; II, ovariectomized adults, 3 days after 

subcutaneous injection of 50 ugm. cestrone; III, normal adult; 

IV, ovariectomized adults 

previously found for liver and spleen glucuronidase 
in the normal mouse’, with peaks at pH 5:2 as well 
as at 4:5. Mills‘ has shown that beef spleen gluc- 
uronidase can be separated into two fractions, A and 
B, with slightly different pH optima for the hydrolysis 
of menthol glucuronide. Since it seemed probable 
that mouse uterus lacked ‘a glucuronidase fraction 
present in liver and Spleen, it was considered necessary 
to investigate the possibility that differences between 
A and B in distribution and response to extrinsic 
agents might in some way explain the selective 
actions of such substances as carbon tetrachloride 
and cestrone on liver and uterine tissue respectively. 
As can be seen from Figs. 1 and 2, the pH activity 
curves for liver and uterine glucuronidase were un- 
changed in shape during active growth. The high 
figure for uterine glucuronidase in infant mice sup- 
ports the view that in this organ, as in others, the 
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Enzyme units/gm. tissue 


40 50 6-0 . 
: pH 
Fig. 2. pH-Aotivity curves for liver glucuronidase. 
I, &- vday old mice; II, adult, 1 day after suboutaneous injection 


of 5 gm. chloroform/kgm. ; normal adult; IV, the same 
preparation as Il after "separation of 4 and B 
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activity of the enzyme is a measure of cell divisio 
The effect of carbon tetrachloride on liver does n 
suggest any selection between the glucuronida 
fractions. Carbon tetrachloride is known to have 1: 
effect on kidney glucuronidase’, in spite of the fa 
that the pH activity curve has been found to he 
the same general shape as that shown for liver. 

In further experiments, fraction A was precipitate 
by making the preparation 38-5 per cent saturati 
with ammonijih sulphate! at pH 5:2, and the tw 
fraetions were then determined separately. Á 
uterine enzyme was found in fraction A. The se 
aration achieved is illustrated for & liver preparati 
in Fig. 2. In the response of liver glucuronidase 
chloroform, and kidney to mercuric nitrate, 4 and 
were equally affected. Eschenbrenner and Mille 
found the production of renal necrosis in mice M 
chloroform, seen only in males, to be prevented } 
castration, and noted a correlation between kidn« 
morphology and its susceptibility to chloroform 
Morphological differences were confined mainly : 
Bowman’s capsule; but this was not involved 
the necrosis, The response of kidney glucuronida 
to chloroform observed in the male mouse’ w 
abolished by castration. While figures. for untreat: 
females, males and castrated males did not sugge 
any differences in A or B corresponding to the vari 
tions in the structure of the kidney, the rise in kidn« 
glueuronidase after injection of normal males wi 
chloroform was confined to fraction B. This could i 
explained on the assumption that the two glucuro 
idase fractions are unevenly distributed througho: 
the kidney. From the other results quoted abov 
it appears that the response by glucuronidase to a1 
agent is independent of the ‘fraction’ present in tà 
cell affected. For the comparative study of tX 
effects of extrinsic agents on organs such as liv 
and kidney, it would appear adequate to determi» 
the total enzyme activity at pH 5-2. The importen 
of determining the pH-activity curve for each ne 
organ examined is, however, emphasized by the fin» 
ings for the uterus. 

Lynpa M. H. Kerr 
G. A. Levvy 
Department of Biochemistry, 
University of Edinburgh. 
April 8. 
1 Ris M H., Levvy, G. A., and Campbell, J. G., Nature, 160, * 


“Fishman, W. H., and Fishman, L. W., J. Biol. Chem., 152, : 

? Kerr, L. M. H., Graham, A, F., and Levvy, G. A., Biochem. J:, 
191 (1948). 

t Mills, G. T., Nature, 180, 638 (1947). 

5’ Levvy, G. A. Kerr, L. M. H., and Campbell, J. G., Biochem. J., 
462 (1948). 

* Eschenbrenner, A. B., and Miller, ©., Science, 102, 302 (1945). 


Aneurin-Pyrophosphate Content of Red 
and White Blood Corpuscles in 
the Rat and in Man 


We have determined accurately the aneur. 


‘pyrophosphate content of red and white blo 


corpuscles in the rat and in man. Rats in a we 
nourished condition and with slight aneurin deficien 
were examined, and also human subjects, bo 
healthy and suffering from various diseases. Deter. 
inations were carried out in two blood fraction 
obtained by centrifuging, one containing a laz 
number of red cells and very few white cells, the seco 
containing practically all the leucocytes of the blo 
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sample and relatively few erythrocytes. Centrifuging 
«oust be carried out at a low rate, as at high rates 
the white cells agglutinate and cannot be resuspended 
for counting. Cell counting! must be performed with 
great care, as it is subject to much larger. errors than 
the aneurin-pyrophosphate determination. The latter 
‘was carried out according to Westenbrink ez al.?. 

Working with seven well-nourished male albino 
cats, their red cells contained 2:1 +:Q-41 y aneurin- 
pyrophosphate per 10" cells, the white cells 340 + 
100 y per 10" cells; so the average rat leucocyte 
contains about 160 times as much as an erythrocyte. 

For eight normal men the average red cell content 
was 1:49 + 0:08 y aneurin-pyrophosphate -per 10?! 
cells; for fourteen normal women the average was 
1:28 + 0-09 y per 10"! cells. This sex difference was 
significant. Such a difference was not found for the 
white cells, their average content being 280 + 46 v 
er 10" cells. So for human beings the ratio of the 
contents of a red and a white cell is about 1 : 200. 

Although the aneurin-pyrophosphate content of 
erythrocytes is low, they contribute most to the 
aneurin-pyrophosphate of total blood, owing to their 
‘very large number. i 

A ration containing less than 0:15 y aneurin a day 
Ka rat needs about 10 y a day) caused a significant 
decrease of -the aneurin-pyrophosphate content of 
wat erythrocytes from 2-1 + 0-41 y to 1-0 40-19y 
wor 10" cells in five days; the decrease of the leuco- 
wyte content was much.less pronounced and only just 
significant, namely, from 340 + 100 y to 240 + 
-58 y per 10% cells. The decrease of the red cell con- 
Kent in the avitaminotic rats runs roughly parallel 
sto the decrease in liver, kidney and muscle, while 
ithe decrease of the white cell content is roughly pro- 
portional to that of the brain. This shows that 
differential determination of the aneürin-pyrophos- 
jehate content of the blood corpuscles provides con- 
wlusive information regarding the aneurin-level of 
Khe body. 

When seven human subjects (six men and one 
‘woman) received an aneurin-poor diet for ten days, 
Khe average aneurin-pyrophosphate content of the 
ed cells had decreased to about 1-15 + 0-08 y per 
10" cells, while the decrease of the white cell content, 
though distinct, was less pronounced. Human blood. 
wells thus appear to be slower in losing their aneurin- 
pyrophosphate than rat cells. 

In two cases where abnormally high values for the 
wed cell content were found in apparently healthy 
subjects, this appeared to be due to the abnormally 
large volume of their erythrocytes, the aneurin- 
pyrophosphate content being normal. when reduced 
to normal cell volume. 

The aneurin pyrophosphate content of the red 
colls also appeared to depend upon their age; in 
‘the nucleated stage they may contain as much as 
100-160 y per 10% cells. 

In general, our work on pathological subjects, 
comprising cases of pernicious anemia, primary 
lliver carcinoma with extensive hemorrhagia, erythro- 
blastosis, lymphatic leucemia, pyloris stenosis, 
myeloid leucemia, and of aneurin deficiency, has 
shown that conclusions regarding the aneurin-level 
of the body cannot be based upon aneurin-pyro- 
‘phosphate determination in total blood only. A 
blood count must always be made and the blood 
picture studied ; for a reduced number of red cells 
can depress heavily the total content of blood even 
while the content of each cell may be normal .or 
even increased.- Conversely, in a case of leucemia 
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with a total blood content of 210y per 100 cm. 
(normal: + 8y per 100 em.?), this very high value 
was caused by the extremely large number of white 


A full account of our experiments and discussion of 
the accuracy of the results will appear in Biochimica 


This work forms part of investigations on aneurin 
| metabolism being carried out by Prof. H. G. K. 
| Westenbrink and collaborators. : 


| et Biophysica Acta. 


H E. FLORIN 
| , 'G. Surrs 
| Laboratory of Physiological Chemistry 
of the University, and 
Central Institute. for Nutrition Research, 

T.N.O., 

Utrecht. 

April 6. 


t Florijn, E., and Smits, G., Ned. Tijdschr. Geneesk., 91, 3202 (1947). 
° Westenbrink, H. G. K., Steyn Parvé, E. P., van der Linden, A. O., 
| and van den Broek, W. A., Z. Vitaminforsch., 13, 218 (1943). 


| o 
OA Hyaluronidase Unit 


DzsPrrg our deficient knowledge of the physical 
and chemical properties of both hyaluronic acid and 
hyaluronidase, it seems desirable to have a hyal- 
uronidase unit, which can be used until international 
standard preparations are available for comparison, 
in order to be able to correlate the numerous investiga- 
tions being carried out with this substance. All 
MI . . x 
investigations so far suggest that the viscosimetric 
method of estimation at present affords the best 
Possibilities for quantitative analysis of a biological 
material. 

| By a series of investigations into the individual 
phases of the viscosimetric estimation, we have 
obtained & unit for hyaluronidase. We define this 
unit as the amount of enzyme which at 37°C. in 
ihe course of 300 sec., by its action on 1 litre of a 
solution of roughly purified hyaluronie acid from 
synovia of recently killed cattle with a time of flow 
in! a special viscosimeter of about 2-5 times that for 
water, reduees the increase in time of flow due to 
hyaluronic acid to half that period. We find it more 
important at present that the conception of a unit 
should be attached to an easily accessible hyaluronic 
acid preparation and a viscosimeter of fixed dimen- 
sions than to provisional local standard preparations 
of |the enzyme. 

The hyaluronic acid preparation applied is pre- 
pared from synovial fluid produced by puncture of 
thé hock of cattle immediately after killing. The 
synovial fluid is diluted with an equal part of distilled 
water, after which the hyaluronic acid is precipitated 
by addition by drops of glacial acetic acid. The result. 
ing, coagulum is washed with distilled water and 
dissolved in phosphate citric acid buffer M/60, 
pH, 7-0 (after McIlvaine) with 3-5 per mille sodium 
chloride. The solution is adjusted to a relative 
viscosity of about 3 and pH 6 by addition of buffer 
and, 4 N sodium hydroxide. 

The viscosimeter used is U-shaped with a wide 
tube of internal diameter 6 mm. and a capillary 
tube of internal diameter 0-3-0-4 mm., forming the 
beng and the measurement section. On this latter 
is æ broadened region with a volume of 0-2 ml., 


t 


delimited above and below by scratch marks. The 


distance from -the lower mark to the bend is 
175 mm. * 
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A further account of the procedure of analysis 
pertaining to a viscosimetric rapid method will be 
published in the Acta pharmacol. et toxicol. (Copen- 
hagen). 

Since devising this method, we have been able to 
examine a sample of hyaluronidase from the Tree- 
mond Company, Brooklyn, N.Y. This sample was 
declared to contain 100 turbidity-reducing units per 
mgm.; by our method this was found to be equal to 
2 hyaluronidase units as defined above. We there- 
fore expect the ratio of the turbidity-reducing unit to 
our hyaluronidase unit to be approximately 50. 

Sv. DALGAARD-MIKKELSEN 
S. A. Kvornine 
Kyop O. Monier 
Department of Pharmacology, 
University of Copenhagen. 
April 2. 


Indicator Yellow and Retinene, 


In their interesting article on the ‘Chemistry of 
Visual Processes", Ball, Collins, Morton and Stubbs! 
consider that Lythgoe’s indicator yellow? is a "fortui- 
tous artefact having no direct relevance to visual 
chemistry”. They base this conclusion on the fact 
that retinene, may be extracted from bleached 
retin, or from bleached visual purple (rhodopsin) 
solutions by a mixture of acetone, ethanol and light 
petroleum ether and that “free or loosely bound 
retinene, (the final product of bleaching rhodopsin) 
may combine with any suitable protein or amino- 


acid which may be available". They regard this’ 


fortuitous combination as the means of production 
of indicator yellow in solution. 

These facts do not, however, justify their con- 
clusion. Lythgoe* was unable to extract retinene 
from bleached visual purple solutions using petroleum 
ether alone as solvent. Hecht? has pointed out that 
alcohol must be added to the petroleum ether in 
order to extract the retinene. Again, if cold acetone 
. is added to a bleached visual purple solution, the 
precipitate "contains not only the protein but most 
of the yellow colour. The retinene must therefore 
still be mainly attached to the protein, since caroten- 
oids are not easily adsorbed in the presence of high 
concentrations of acetone” (Hecht, ébid.). 

. The inference is plainly that, after bleaching, the 
altered visual purple chromophores are still attached 
to the parent protein (this arrangement constituting 
the indicator yellow molecule), unless an active 
reagent such as alcohol strips these altered chromo- 
phores (retinene) from the protein. Thus by using 
alcohol, or other active agent, in the solvent, one is 
extracting'a substance retinene, which is nof, in fact, 
“the final product of bleaching rhodopsin”. The 
recombination of retinene with a suitable protein 
(perhaps, indeed, the original protein from which it 
was detached) to yield ‘indicator yellow’ could then 


scarcely be described as ‘fortuitous’ but rather the. 


restitution of the original state of affairs. 

The visual purple molecule consists of a protein 
‘base’ to which are attached about ten chromophores‘. 
It is known that when one quantum of light is 
absorbed one chromophore is altered5, but there is 

:no evidence for the statement, often occurring ip the 
literature, that the secondary process following 
activation of the chromophore is a loosening, that is, 
a dissociation of the chromophore-protein bond. It 
is'just as probable that activation of a vfsual purple 
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chromophore by a light quantum is succeeded by : 
chemical process resulting in an electron transfe 
down the conjugated carotenoid chain to the proteb 
base and thence, in vivo, to the retinal end-orga 
to which, in all probability, the visual purple mole 
cules are attached. This gives us a simpler pictur 
of the genesis of the physiological impulse than doe 
the usual view that the retinal end-organs are stimu 
lated by a product of the disrupted visual purpl 
molecule. : At 
H. J. A. DARTNALL 
Vision Research Unit, 
Institute of Ophthalmology, 
Judd Street, W.C.1. 


1 Ball, S., Collins, F. D., , R. À. ds i 
lel. aoe REY D., Morton, R. A., and Stubbs, A. L., Natu: 
? Lythgoe, R. J., J. Physiol., 80, 381 (1937). ` 

? Hecht, S., “Annual Review of Biochemistry”, 11, 465 (1942). 

t Broda, E. E., Goodeve, C. F., and Lythgoe, R. J., J. Physiol., 9: 


397 (1940). 
* Dartnall, H. J. A., Goodeve, C. F., and Lythgoe, R. J., Proc. Ro; 


Soc., A, 156, 188 (1936); A, 164, 216 (1988). 


THE facts quoted by Dr. Dartnall do not invalidat 
our conclusions. If under the action of light tb. 
retinene is split off, the conditions are such that it i 
available for recombination with any protein to forr 
new compounds. The spectroscopic evidence im 
dicates that there are three materials in bleaches 
rhodopsin solutions, retinene (or retinene -+ proteir: 
and the acid and alkaline forms of indicator yellow 
We consider that, although the same protein is com 
cerned in all three compounds, yet the chemice 
evidence indicates that in indicator yellow, retinem 
is firmly bound while in neutral bleached rhodopsi 
solutions it is only weakly bound. We agree wit. 
Dr. Dartnall’s final paragraph. ‘ 

. S. Bann 
F. D. Conuws 
R. A. MORTON 
Biochemistry Department, 
University of Liverpool. 





Total Synthesis of some Pyrethrins 


Iw view of recent publications in the United State: 
it is desirable to record briefly some of the result 
obtained by us during the past year or so. Followin; 
the demonstration by LaForge and Barthel? of th 
heterogeneity of ‘pyrethrolone’, the alcoholic com 
ponent of the pyrethrins, and the revision by LaForg 
and Soloway? of the structures of the constituem 
alcohols to (I), where R is butenyl or pentadieny. 
and the synthesis by Campbell and Harper? o 
(—)-trans-ehrysanthemum monocarboxylic acid (II 
the enantiomorph of tbe acidic component < 
pyrethrin I, the total synthesis of various pyrethrin 
(that is, esters of I with II), the insecticidal co» 
stituents of pyrethrum flowers, appeared a mor 
favourable project than previously. 


Me ` 
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Me | the low toxicity reported by LaForge and Barthel? 
e | for tetrahydropyrethrin I. 
3N 
Table 2 
rA Ng .R Stereo- Stereo- 
(D, chemistry | chemistry B.p. Ry 

"M 1 o. o = of alcohol ' of acid 
2 TT "| n-Butyl . (E) (+)-trans  116-1107/1x10- mm. 1:4992 
IIl w n-Butyl (X) (E gis 117-119"/3X10-* mm. — 1:5000 
h n-Amyl +} (E -trans 96°/7-8 x 107* mm. 1:4970 
-e> n-Amyl E £)-cis 120-124*/2-1 x107 mm. 1:4980 


A convenient route to ketones òf type (III) was 
explored by Harpert, by the preparation of ketones, 
kn which R = n-butyl and butenyl, the former being | 
identical with dihydrocinerone and the latter isomers 
‘of cinerone > and has since.beén extended to higher 
analogues, in which R = n-amyl, pentenyl, etc. If, 
direct substitution could be effected in position 4, 
then, subsequent condensation with chrysanthemum 
monocarboxylic acid would provide a convenient route 
‘to pyrethrins, in which structural and stereochemical 
variations could be readily made. The 4-position is 
analogous both to the y-position of crotonaldehyde 
end erotonie esters and to the B-position of saturated 


esters, and might therefore be expected to undergo ` 


Kree radical substitution more readily than elsewhere. 
Developing this approach, we -have been able to 
effect smooth substitution of bromine, using N- 
liromosuecinimide in carbon tetrachloride, to give 
what we believe to be the 4-bromoketone, though 
‘we have not yet established this unequivocally. 
Nevertheless, reaction with silver acetate in glacial 
acetic acid gives the corresponding acetoxyketone, 
which is saponified to the hydroxyketone, of the 
same series, irrespective of the absolute structure, as 
natural pyrethrolone and cinerolone. When R is 
«-butyl, the product is ( 4:)-dihydrocinerolone, which 
mas also been synthesized by a similar method by 
Soloway and LaForge*; 
product is (+)- tetrahydropyrethrolone, which has 
also been synthesized by a similar method by Danben 
and Wenkert* (see Table 1). 


^ Table 1 
(1), R = n-Butyl Dihydrocinerolone Ref. 
Alcohol b.p. 114-117°/0:8 mm. e 115-117°/1 mm. 1 
nD ' 1-4946 (19°) +) 1:4958 (22°) 1 
Semicarb- 
azone m.p. 184-185? (+) 185°, 184-185? 1, 8 
3:5-Dinitro- 
benzoate m.p. 110-110°5° GE) 111? $ 
Acetate b.p. 2007703 [075 75 mm. 
"D 1:4788 (20°) 
, 1:4772 (20°) 
Acetate 2:4- 
dinitro- 
henyl- ` 
ydrazone m.p. 125—120? 
(D, R = n-Amyl Tetrahydropyrethrolone , 
Alcohol b.p. 127°/0-4 mm. (+ B5 124°/0°6 mm 9 
ap 1-4882 (25°) (+) 1-4892 (28°) 1 
Jemicarb- 
azone m.p. 169° (+) 172-173°, 172- 
174° ,8 
3:5-Dinitro- 
benzoate m. P 105-106? ‘ 
Acetate . 108?/0-4 mm. e 1177/1:3 mm. 9 
n» 1:4747 (25°) +) 1:4701 (209)' 9 


Having established the relationship of these pro- 
duets to the pyrethrins, we have now submitted the 
bromoketone in carbon tetrachloride to reaction with 
the silver salt of synthetic chrysanthemum mono- 
zarboxylic acid and isolated by distillation the 
sorresponding pyrethrin. Table 2 lists the synthetic 
asters we have obtained, and their stereochemistry. 
These esters have been tested for insecticidal pro- 
oerties, and are of a low order, thereby confirming 


and when E is n-amyl, the. 


Experiments are in progress to establish beyond 
doubt the position. of substitution and to investigate 


the extension of this method to ketones in which 

R= butenyl, pentenyl, etc. 
L. CromsBre 
M. ELLIOTT 
S. H. HARPER 
H. W. B. REED 

King’s College, 
_ Strand, 

: London, W.C.2. ' 

| April 13. 

3J. Ong. Chem., 9, 242 (1944); 10, 106, 114, 222 (1945). 

3J. Amer. Chem, Soe., 89, 186, 2932 (1947). 

* J. Chem. Soc., 283 (1945). 

4J. Chem. Soc., 892 (1946). 

4 J. Amer. Chem. Soc., 69, 979 (1947). 

4 J. Amer. Chem. Soc., 89, 2076 (1947). 

*,J. Org. Chem., 12, 199 (1947). 


*; West, J. Chem. Soc., 463 (1940). 
*, West, J. Chem. Soc., 412 (1945). 





| Alkaloids of the Australian Rutaceæ 


| In certain tribes of the family Rutacez a relatively 
high proportion of species has been found to contain 
alkaloids. Moreover, these alkaloids vary widely in 
character and include representatives of several of 
the principal. structural groups, for example, quino- 
line, iso-quinoline, earbolino and imidazole deriva- 
tives. 

[We are examining the alkaloids of a number of 
Rutaceous genera of the Australian flora, particularly 
those. of the Queensland tropical rain-forest. This 
work is part of a general survey of the occurrence and 
pharmacology of alkaloids in the Australian flora, 
which i is being undertaken by the Council for Scientific 
and Industrial Research in collaboration with the 
departments of chemistry and physiology of several 
Australian universities. . At least six unrecorded 
alkaloids have been isolated from the three rain- 
forést species, Melicope fareana F. Muell, Evodia 
xanthoxyloides F. Muell., and Acronychia baueri 
Schott. Of these, five are certainly related. and 
exhibit a number of novel features. The bark of 
Melicope fareana contains melicopine (C,;H3,0;N, 
pale yellow needles, m.p. 178-5—-179-5?), melicopidine 
(C,4H3,0;N, pale yellow prisms, m.p. 121-122?), meli- 
eopicine (yellow prisms, m.p. 131-132?), and acrony- 
cidine (C,;H,,0,N,: colourless needles, m.p. 136-6— 
137-5?) ‘The leaves of this tree also contain melico- 
pine; melicopidine and melicopicine, but acronycidine 
is absent. There is present, however, a small amount 
.of another eolourless alkaloid which has not yet been 
obtained in a pure form. The bark of Acronychia 
baueri contains acronycine (C,,H,,0,N, pale yellow 
needles, m.p. 174—175?), melicopine, melicopidine 
and acronycidine, while melicopicine has been isolated 
from }the leaves. The bark of Evodia xanthoxyloides 
contains evoxanthine (C, 4H, 04N, pale yellow needles, 
m.p. 217-218), and melicopidine. 
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"in the atmosphere. 
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Although the structural problems have not yet 
been completely clarified, it has been established that 
the five yellow alkaloids are acridine derivatives, 
actually N-methyl acridones. Acronycidine (colour- 
less) is probably a quinoline derivative related to 
skimmianine. A number of other species belonging 
to the same and related genera are under examina- 
tion, and it is hoped to correlate the nature of the 
alkaloids with the taxonomy of the groups concerned. 
Full details of this, work will be published elsewhere. 

G. K. Hueszs 
Department of Organic Chemistry, 
University of Sydney. 
F. N. LAHEY 
Department of Chemistry, 
University of Melbourne. 


x s J. R. PRIO . 


Division of Industrial Chemistry, 
Council for Scientific and Industrial Research. 


' ' L. J. WEBB 
Division of Plant Industry, 
Council for Scientific and Industrial Research. 


Determination of Mixing of Gas Streams by 
the Infra-Red Gas Analyser 


A TECHNIQUE developed by this laboratory for 
use in model experiments on the mixing of air and 
gas in the open hearth furnace has application to 
any problem of turbulent diffusion between streams 
of similar gases, in which mean concentrations of one 
gas in the other are to be sampled. The method used 
combines high sensitivity and rapidity of response 
with freedom from poisonous tracer substances. 

The technique is at present being applied to the 
study of mixing in a model of a producer gas-fired 
open hearth furnace. Both air and fuel gas are re- 
placed in the model by air at room temperature, and 
the pattern of mixing between the air from the gas 
port and that from the air ports is studied. This 
pattern is of great importance in furnace design as it 
determines shape of the flame and rate of burning. To 
obtain Reynold’s similarity with a 1/12-scale model 
a flow rate of nearly 7 cubic metres/minute is needed, 
which necessitates a highly sensitive detector if the 
flow-rate of the tracer is to be kept low. ' 

Originally, consideration was given to the use of & 
radioactive tracer such as radon; which bas already 
been used both for full-scale furnace experiments 
and in the laboratory'?; 
duetion? of the infra-red gas analyser provides a 
mearis of obtaining sensitivity without the incon- 


‘venience of a tracer which decays with time. 


Using carbon dioxide, a full-scale deflexion is 


‘obtained with a concentration of 0:03 per cent, 
. corresponding to a flow of 2 litres/minute, of pure 


carbon dioxide. In a well-ventilated laboratory, this 
may be safely run to waste. At the rate, of aspiration 


‘used, the speed of response of the instrument, in- 


eluding delays introduced in the tubing, is better 
than 5 sec. for two-thirds final reading. 

Precautions are necessary to eliminate the effect 
of changes in the concentration of carbon dioxide 
It has been suggested that? the 
use of methane as & tracer would avoid this. The 
infra-red gas analyser can be made almogt as sensitive 
to this gas (about 0-1 per cent for full-scalesleflexion), 
so that waste removal should not be too difficult. 
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In the apparatus used, air is passed into the v 
takes and ports of the model at measured rates. 
small quantity of carbon dioxide from a cylinder 
introduced into the gas port line. Samples are tak 
from the furnace by a probe connected by rubk 
tubing to the sample tube of the infra-red gas analys 
A small pump provides suction at the outgoing en 
of both sample and control tube. The latter dra 
air continuously from the duct supplying air to t 
air ports, and. a two-way tap enables the sample tu 
to be connected at will to the gas port supply li 
Each of these systems is arranged to be similar 
length and speed of aspiration. 

At the start of the experiment the sensitivity cc 
trol of the analyser is adjusted to correspond wi 
the calibration curve provided by the makers‘. T 
rate of flow of carbon dioxide is then increased un 
full-scale deflexion is obtained with the sample tak 
from the gas port line. This is checked betwe 
each reading. The probe is placed in predetermin 
positions and the readings taken and plotted as co 
tours of equal eoncentration. 

'The work, not yet complete, from which the ilh 
trations are taken is designed to supplement that do 
by the Steelmaking Division of this Association, : 
the effect of furnace design on gas and air mixi 
on heat transfer to the hearth*. 


Fig. 1 





Fig. 2 


The accompanying two graphs show the effect ol 
modification of air port design. Both represe 
vertical sections across basically similar furnaces 
the first charging door. Fig. 1 represents the cc 
ventional design, in which points to be noted £ 
the slow mixing shown by the high concentration 
unburnt gas, the position of the flame close to t 
hearth, and the flow of air down the centre of t 
roof. Fig. 2 shows a rejected modification. Mixi 
is very good; but the higher concentration near t 
roof, especially when compared with similar sectio 
near the end wall, indicate that the flame has be 
blown up to the roof, and this in practice would so 
eause the roof to melt. It is to be noted that t 
asymmetry with respect to the centre line is in agre 
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ient with the work of Mr. A. R. Philip* in visualizitig length. It appears to us that the same processes are 





1e flow pattern in open hearth furnaces. | probably responsible for the shrinking- swelling 
R. D. Corus . phenomenon of calcium alginate fibres in salt 

M. P. Newsy „solutions. If this is true, then considerations of 

Physies Laboratories, cross-linking and plastic flow are unnecessary. 

ritish Iron and Steel Research Association, Flory’, Herrmans?*, and others have developed 
10 Battersea Park Road, London, S.W.11. theories which consider swelling as being an osmotic 
April 16. ë phenomenon. According to these theories, whieh 

fayoreas and Thring, Nature, 152, 723 (1943). . appear to be applicable in the present case, swelling 
tocquet, C.R. Acad. Sci., París, 208, 2011 (June 19, 1939). _ is related to the entropy of chain configuration, and 


rogne of DM RAM Senor. DAN 69, 225 (1947- ^ equilibrium is established when osmotic entropy and 
H arsons Veweas' . 
ackle, A. H., Hall, J, R., Cartlidge, ©., Allen, J. F., and Fenton,G,, °2tropy of ehain eonfiguration are equal (neglecting 


Tron and Steel Inst. (March 1947) heat of mixing). If osmotie entropy is changed by 








iene 181, 479 (1948). adding a solute to the swelling liquid, the swollen 
structure will shrink. If a solute diffuses into the 
lonic Exchange and Fibre Contraction swollen structure, osmotic entropy changes and 


swelling will increase. This can be demonstrated . 
. quite simply by allowing a cellulose monofil to come 
_to equilibrium with a sugar solution and then placing 
it in water, as indicated in the graph. Water migrates 
in to establish equilibrium with sugar molecules in 
the. swollen cellulose structure, increasing its swelling 
beyond the water-swollen state, As the sugar mole- 
cules diffuse out of the gel, it gradually returns to its 


In a communication under the above title, pub- 
hed in Nature of May 31, 1947, p. 746, J. L. Mongar 
id A. Wassermann report some experiments on the 
„swelling of calcium alginate fibres in salt solutions. 
1ey noted that water-swollen alginate fibres when 
aced in various alkali-salt solutions first contract 
id. then increase in length. The authors suggest 
at the contraction results from destruction of original water-dwollun dimensions 

leium ion cross-links between alginate chains as ~ g H. G. INGERSOLL 
e calcium is replaced by alkali ions. They propose A A JOHNSON 


so that plastic flow is mainly responsible for the Chemical Department, Experimental Station, = 


ial swelling effect. 
In the course of studies carried out some time ago, Pod: Er bei PR AEON os 


» found that water-swollen cellulosic fibres when — 

aced in aqueous salt solutions also contract rapidly , bi i á wrote: Chem. 

first and then re-swell. The same phenomenon Dip ^er Bhise Z. Chom: CONI b SEL (1948) Mor 
curs in sugar or glycerol solutions. Some typical + Hermans, J. J., Trans. Farad, Soe., 42, 91, pt. 8-9 (Aug.-Sept. 1947), 
servations on water-swollen hydroxyethyl cellulose . 
onofils (0-3 mole ee alee unit) are ; 
own in. the accompanying graph. 
We believe that the contraction is caused by water 
igrating out of the filament to establish osmotic of Tristan da Cunha 
uilibrium. Eventually, às the solute diffuses into Tux reports of the Norwegian Scientific Expedition 
e filament, the osmotie forces are reversed and ai urhe oe Ou ME m (rudis 
Qoo INE ORIG the Minoan Gedani en — n the Second World War have directed attention to 
the fact that the potato crop, on which the islanders 
depend so much for food, was seriously affected by 
the ravage of a caterpillar. Before the departure 
of the recent expedition sent to the islands by a 
group of South African fishing interests, it was 
impossible to find out more about this pest. 

As members of this expedition, which left Cape 
Town on January 29 in the M.V. Pequena, it was 
one of our tasks to study the ‘potato grub’ problem 
and to try to find a method of control. We were 
informed by the Rev. C. P. Lawrence and islanders 
that the pest had only been noticed since the, old 
custom of using kelp (consisting chiefly of Migcroc 








The Potato Caterpillar Pest ( Agrotis spec.) 





pyrifera, Ag., and a small amount of Kekk "sp. 

as manure for the potato patehes was abandoned 
and sheep manure used instead. If this observation. . 
be accurate, it suggests an interesting line ôf research, |. 
for the kelp would seem to render the soil unsuitable: 
for the development of the caterpillar. In the*one 
month available such a line of research could not be . 
followed, but time did permit the testing of the 
effects of insecticides on the caterpillars. 

We found that only one species of insect was 
responsible for the damage. Dr. A. J. T. Janse of — 
the University of Pretoria, who was kind enough to ^ 
3e- -swelling in sugar and glycerol Re swelling in ate ier PE rer rae the species, vnm come E T & 

soin equuprium estapHsned Hi conclusion that the species is not like any that he 
migerand giyosrol solutiona knows from, E rope of Bouth Africa and, “therefore, 


-swelling of hydroxyethyl cellulose monofil (0-3 mole hydroxy- 
ethyl llglücone Unit). Gel monofil dried, then re wet in water has not been able to name the species. 
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` in five sets of cage experiments and up to 





Paay defoliated potato plants after havin; 
the 


been attacked by 
caterpillars. (Photograph by Dr. G. J. Broekhuysen) 

The damage done by the caterpillars is very 
serious, and although we were told that the infestation 
this season was less than usual; we were none the 
less impressed by the heavy damage caused. Many 
patches had been completely defoliated and cater- 
pillars were eating the haulms of the defoliated 
plants (see photograph) In South Africa this 
species is not often found on potatoes, nor does it 


. attack the foliage of the various plants on which it 


occurs; but feeds on the stem at soil-level. 

On our arrival in the beginning of February, most 
of the caterpillars were in the last two instars; but 
by the time we left a month later, fairly large num- 
bers of very young caterpillars had appeared, in- 
dicating a new generation. They chiefly attacked 


- the plants during the night, and on dry days most of 


them burrowed into the soil at the foot of the 
plants. On damp days, however, many remained 
feeding. "This habit is well known to the islanders, 
who send the children in the early morning to pick 
the caterpillars off the plants and crush them. 'The 
caterpillars were not confined to the potato, but were 
found feeding on a variety of plants, including grasses, 
thistles, Rumex spp., and most vegetables, except 
pumpkins, tomatoes, strawberries, onions and pars- 
ley. Apart from the low settlement plateau with its 
potato patches, the caterpillars were also found at 
Cave Point and Sandy Point, both of which are 
uninhabited. None was found on the high plateau 
(iba 2,000 ft.) or higher up on the 
mountain. 

The effects of three insecticides were tested 
in cage experiments and two in the field. 
Lead arsenate gave an unsatisfactory average 
mortality of 35-1 per cent in three sets of 
cage experiments and is also too dangerous 
for a backward community such as that on 
Tristan da Cunha to apply ; it was not tried 
in the field. Sodium silicofluoride, given as a 
bait mixed with bran (1 in 12 by weight), 
gave an average mortality of 78:2 per cent 


71-6 per cent mortality in three sets of field- 
tests. In one of the field-tests the cpncen- 
tration of the poison was cut down by half. 
Wettable D.D.T. (50 per cent), in a spray 


NATURE 


E 
E 


Semi-dia 
L. pardalina showing a small portion of the hydropyle region and 
adjacent unspecialized yellow and white cuticles 
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(1 ounce per gallon), gave an average mortality of 88- 
per cent in four cage experiments and 99-1 per cen 
in three field-tests. Again in the last field-test th 
concentration of the solution was cut down by hali 

Unfortunately, the number of field-tests is rathe 
limited; but they show nevertheless quite distincti; 
that the pest can be controlled by the use of eithe 
D.D.T. spray or sodium silicofluoride - bran bait, o 
by using them alternately. It will also be advisabl 
to control the pest on the surrounding vegetatior 
perhaps by the introduction of some insectivorou 
bird. The local thrush (Nesocichla eremita eremita 
Gould.), or ‘starchy’ as the islanders call it, wa 
found to be very fond of the caterpillars. Unfortun 
ately, the large number of rats have nearly exterm 
inated this bird on Tristan. If the rat menace coul 
be checked the thrushes might increase, and in àn 
event their numbers could be augmented from th 
floeks on the neighbouring islands of Nightingale an 
Inaccessible. 

A full account of the experiments conducted wi 
be submitted for publication to the Journal of th 
Entomological Society of Southern Africa. 

G. J. BROEKHUYSEN 
W. MACNAE 
Department of Zoology, 
University of Cape Town. 


Pore Canals in the Egg Membranes of 
Locustana pardalina Walk. 


Ir has been shown by Slifer? that in the egg « 
Melanoplus differentialis water is taken up through 
small, circular, specialized area (the hydropyle) in tl 
yellow cuticle. This structure, consisting of tw 
layers, is situated at the posterior tip of the eg 
and is a secretory product of a group of enlarge 
serosal cells (hydropyle cells). According to hi 
description, these two layers are continuous with tl 
so-called yellow and white cuticles which cover tl 
remainder of the egg. The outer layer of the hydr 
pyle is several times thicker than the correspondiz 
layer of the unspecialized yellow cuticle and is ali 
distinctly striated. These striations (pore canals) rt 
at right angles to the surface. Slifer also describe 
the inner layer of the hydropyle as being continuo! 
with the white cuticle and of the same structure. 

In the egg of the South African brown locu 
(Locustana pardalina) the structure of the out 
layers of the hydropyle corresponds in every deta 
to that of Melanoplus. The substance of the inn 
layer, however, appears to be more homogeneo 
than the white cuticle of the unspecialized part 









A —-—-—-. yellow cuticle 
^ Jamellie in white cuticle 


T pore canals ,, ” 


---- outer layer 
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mmatic representation of the posterior tip of the egg of 
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he egg and contains a series of very small pore canals 
thich penetrate this layer at right angles, linking up 
vith the larger pore canals in the outer layer. These 
mall canals are very difficult to’ demonstrate, but 
hey show up distinctly in.paraffin sections slightly 
verstained in hematoxylin. This suggests. that they 
ontain cytoplasmic filaments, originating in the 
inderlying hydropyle cells. The white cuticle of the 
emainder of the egg is distinctly laminated, and like 
Ihe inner layer of the hydropyle it also contains pore 
anals but of a much larger size. 

A detailed account of these and' other PETE 
he egg of Locustana will appear elsewhere. . 

J. J. MATTHÉE 
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Department of Zoology, 
Cambridge. 
April 9. 
Slifer, E. H., Quart. J. Mic. Sci., 8, 437 (1938). 


Control of Intestinal Microflora 


Is view of recent work which has directed attention 
o the importance of the intestinal microflora in 
nutrition, examinations of the fæces were made on 
. number of children receiving treatment with 
treptomycin. 

Films showed a fair proportion of Gram-negative 
—acili; but in most cases none could be grown. In 
"ther cases, streptomycin-resistant strains of A. 
erogenes were found on culture. In,no case could 
«ny B. coli or Gram-negative bacillus other than 
1. @rogenes be grown. 

A strain of smooth B. coli was made streptomycin- 
esistant, and after attempts at inoculation by mouth 
nad failed, rectal inoculation was successful. This ; 
1as now been carried out on two cases, and in each ` 
‘ase the organism appeared in the stools in less than 
«8 hours ; in one case it persisted until treatment was 
uspended (11 days), and in the other case it is still 
xesent at the time of writing (16 days). It is now 
nly ut resistant to nag units of streptomycin 
er 

This technique may De useful in assessing the part 
slayed by various other species of micro-organisms 
a nutrition; and also possibly in epidemiological 
sroblems. 

My thanks are due to Prof. W. F. Gaisford for his 
wady co-operation, and to my laboratory steward, 
Ir. H. Ward, for his untiring assistance. 

. H. DALTON’ 
Voyal Manchester, Children's Hospital, 
Pendlebury. i 
April 14. 


Growth of Culex molestus under 
Sterile Conditions 


Aedes ægyptii and Culex pipiens are the only two 
mosquitoes which have hitherto been reared from 
«gg to adult under sterile conditions. It is interesting 
o note that the autogenous Culex molestus can also 
>æ bred without difficulty on sterile media. 

The following media were found suitable for this 
yurpose (all experiments were carried out at a 
emperature of 28°C.). 

(1) Dried or fresh yeast (autoclaved) 1:2 gm. to 
ið ml. distilled water to which 25 eggs of C. molestus 
are added under sterile conditions. On this medium 
he ‘mosquitoes developed from eggs to adult in 
10:5-13 days, but the adults were not viable. 
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(2) Water plus dried yeast plus “tise following 
vitamins :;' thiamin, riboflavin, pantothenic acid, 
niatin, pyridoxin, folie acid (each 10y per ml), 
biotin 0-14 Y per ml. This was the optimum medium, 
and the development from egg to adult lasted 7:5 
days. The mosquitoes were viable. Obviously 1-2 gm. 
of the. best samples of yeast available did not contain 
sufficient of the above. factors to produce viable 
adults. 

(3) Liver. extract plus dried yeast (autoclaved) 
(Trager’ s medium for A. egyptit). Development from 
egg, to adult lasted 14 days and the adults were 
viable. Water extract of the same yeast and liver 
extract allowed development from egg to adult in 
20: idays; but .the adults which sens were not 
viable. 

(4) Water, glucose (0-1 per cent), a mixture of 
salts (0-2 per cent), casein hydrolysate (2 per cent) 
and the above-mentioned vitamin B complex (but 
with only 7:5y biotin per ml.) plus ascorbic acid 
150 Y per ml. Although development on this medium 
was relatively slow (eggs to viable adults in 25 days), 
it proved to be the most suitable for studying the 
. nutritional requirements of all stages of Culex 
molestus. Thus in the absence of pantothenic acid, 
all other factors being present, there was no develop- 
ment beyond the first instar; in the absence of 
thiamin, riboflavin or pyridoxin, the larve die in the 
second instar; in the absence of folic acid the 
larve reach the fourth instar but never pupate. In 
the' absence of niacin the whole developmental cycle 
lasts 42 days and the adults are viable. In the ab- 
sence of biotin the cycle lasts 36 days, but the adults 
are not viable. Ascorbic acid is not essential for com- 


x plete development of viable mosquitoes, but in its 


absence the cycle is prolonged to 29 days. 
: It is interesting to note that the viable females 
raised on sterile media were autogenous and laid. eggs 
in the absence of any kind of nutrition. Full details 
will be published elsewhere. 
I have to thank Prof. S. Adler for his advice and 
intérest in this work. > 
E. P. LIOHTENSTEIN 
Department of Parasitology, 
Hebrew University, 
i Jerusalem, 
: April 1., x 
i 





. Mosquitoes and Malaria, 


Wiru reference to the recent article on the Ronald 
Ross Jubilee’, it may be of interest to note that, in 
a paper read at a meeting of the Royal Scottish 
Geographical Society in April 1892, Dr. H. Martyn 
Clark, of Amritsar, remarked “that, as sófne insects 
carry the pollen of one plant to the flower of another, 
so mosquitos [sic] transplant the malarial germ to a 
suitable nidus by directly inoculating their victims 
with it"*, He further stated that “it will probably 
some day be ascertained that the mosquito fulfils a. 
part in their {that is, the germs of malaria] trans- 
mission". As Ross met Manson in 1894, and Manson 
broüght forward the mosquito theory in that year, 
Clark's adumbration seems to be UY of recall. 


. KENNETH 
The pon Geographical Magazine, 
ynod Hall, Castle Terrace, 
i . Edinburgh 1. 
1 Nature, 162, 50 moe 
2 Clark, H. M®, "Remarks on Malaria and Acclimatisation’ , Scot. 


1Geog. Mag., E 294 (1803). 
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CHEMISTRY RESEARCH BOARD 


REPORT of the Chemistry Research Board 

which prefaces the report of the Director of the 
Chemical Research Laboratory for the year 1946 
covers the nine-year period January 1, 1938, to 
December 31, 1946*, and thus presents a summary 
of the more important developments since the 
publication of the second report of the Board, which 
covered the three years ending December 31, 1937. 
A fuller account is promised in a further report 
which is still in preparation. 

Both the Board’s report and that of the Director 
devote considerable space to discussion of the post- 
war plans for the work of the Laboratory. The 
Chemistry Research Board proposed that the work of 
the Laboratory should be concentrated on a few 
well-selected topics in the fields of coal tar, corrosion 
of metals, inorganic chemistry, high polymers and 
plastics, organic intermediates and microbiology. 
For the present, owing to limitations of space, it is 
proposed that microbiological studies should be con- 
centrated on corrosion problems, and the Board 
recommends that throughout its work the Laboratory 
should pay special attention to the development of 
new techniques. To implement this programme, 
expenditure at the rate of £70,000 per annum will be 
required as well as non-recurrent expenditure on 
equipment estimated at £20,000; these proposals 
have been approved by the Committee of the Privy 
Council for Scientific and Industrial Research. 

The Director of the Laboratory in his report 


details the objectives of the work of the five main . 


résearch sections in which the scientific staff of 


twenty-five scientific officers, thirty-three experi-/ 
and twenty-five * 


: mental officers and assistants, 
laboratory assistants has been organised to imple- 
ment these proposals. There are also two non- 
sectional groups for exploratory and special work 
under the Director and Assistant Director, respec- 
tively. The present objectives comprise the investi- 


,: gation of corrosion in immersed and atmospheric 


conditions with the view of the prevention of 
rusting, tarnishing and corrosion of ferrous and 
non-ferrous metals in industrial use; the investi- 
gation of the microbiological corrosion of metals, 
particularly in soil, by the influence of bacteria which 
reduce sulphates, and the investigation of ad hoc 
corrosion problems of industrial importance. In the 
inorganic field they include the investigation of 
semi-rare metals, especially their isolation from 
wastes and low-grade sources, the study and develop- 
ment of physical methods of analysis, and develop- 
ment of micro-analytical methods and other new 
techniques; in that of high polymers and plastics, 
the determination of the relations between structure 
and properties and the preparation of improved 
plastic materials such as glues and ion-exchange 
resins; and in the coal tar field, the isolation and 
identification of tar constituents using the newest 
methods of separation and analysis, determination 
of the physical and physico-chemical constants of 
tar constituents and derived or related substances, 
and the development of new uses for tar products 
and their derivatives. The programme also includes 
the study of high-pressure operations and the pro- 
duction. of useful chemicals by such means, and the 
preparation of compounds capable,of polymerization 


* Department of Scientific and Industrial Research. Report of the 
Chemistry Research Board for the Period 1938-19%6, with Report of 
the Director of the Chemical Research Laboratory forthe Year 1946. 
Pp. iv + 68. (London: H.M. Stationery Office, 1948.) 1e. 3d. net. 
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or co-polymerization, particularly those conteinin 
silicon. 

The Board's report, as well as that of the Directo» 
refers to some of the directions in which progress he: 
been made on these main items during 1946, and th 
latter report describes the new work done by th 
non-sectional groups in collaboration with th 
Agricultural Research Council on the formulation c 
salves or smears for control of ticks and in devisin 
a new micro method fcr the rapid determination o 
D.D.T. Satisfactory results have also been obtaine. 
by this section in work on blow-fly control. In th 
Engineering Services, the Corrosion Section has re 
designed the coupling used for the slow rotation o 
specimens so as to ensure positive and concentri 
alignment of the spindles to the shafts, and a sectione 
view of the arrangement is included in the repora 
Investigations of the corrosion-rate of mild steel i 
salt solution using the high-speed rotor suggest tha 
the. nature of the surface finish may appreciabl: 
influence corrosion-rates and the reproducibility o 
results. 

The Corrosion of Metals Section has continued t 
develop both the high-speed and the low-speed roto: 
techniques for immersed conditions, and with th 
former technique has investigated the influence o 
surface preparation on the reproducibility of corro 
sion-rate and the influence of movement on th: 
corrosion-rate of mild steel in fresh water. Using th: 
new endless belt and beaker type of apparatus fo: 
accelerated atmospheric corrosion tests recently note: 
(Nature, 162, 90-; 1948) the corrosion of steel in sal» 
water atmospheres and the effect of impact damag 
, on the corrosion of painted steel have been examined 
“In collaboration with the Light Division of th 
National Physical Laboratory, a light-reflexion meten 
utilizing the integrating sphere principle, has bee: 


constructed, and in collaboration with the Britis! 


Iron and Steel Research Association the corrosio 
behaviour of & comprehensive series of low allo 
steels is being investigated, using the oxyger 
absorption apparatus and the low-speed roto 
apparatus. An extensive search is being made fc 
organic corrosion inhibitors more efficient tha: 
sodium benzoate. Other work has been concerner 
with wrapping materials and with vapour-phas 
inhibitors, as well as with the influence variov 
methods of surface treatment have on the corrosio: 
resistance of mild steel and on the protection afforde: 
by applied coatings. 

In the Inorganic Section an attempt is being madi 
to correlate the rare metal content of flue dust an 
coal ash with that of the fuel from which the dust o 
ash originated ; and methods of extraction o 
germanium and gallium from flue dust are bein 
studied. "The physical chemistry group has give» 
attention to detection and possible estimation c 
some minor metals by fluorescent technique ; and i» 
work on foams for fire fighting, carried out for th 
Ministry of Home Security, a portable foam mete 
has been.designed which has been very useful i» 
large-scale experiments with petrol fires. 

The High Polymers and Plastics Section’s com 
prehensive study of the mechanical properties c 
reinforced plastics, commenced, jointly with th 
Engineering Division of the National Physical Labor 
atory, during the War, has led to a clearer under 
standing of the relationships existing between th: 
mechanical properties of laminated plastics and th 
properties of their components. In connexion with 
the study of weathering properties, a more convenien 
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pparatus is being constructed for the accurate 
termination of the sorption isotherms of phenol- 
xmaldehyde resins, and the study of the relation 
etween structure and dielectric properties of high 
olymers is being resumed. A critical review has 
ween made of the literature dealing with the ion- 
«xchange properties of high polymers, and exploratory 
‘ork commenced on the ‘Wofatits’. In the field of 
Thesives, work has been carried out to improve the 
tting of resins from monohydrie phenols and also 
€ rescorcinol (formaldehyde resins. A cold-setting 
ssorcinol-formaldehyde glue 8.R.38, developed in 
044-45, has shown excellent strength and durability. 
. Study has also been made of glues for light alloys. 
The Coal Tar Section has completed and brought 
ato operation an all-metal semi-scale fractionating 
Xumn and has used the column in the preparation 
€ a tar-oil fraction containing the two methyl. 
aphthalenes. A high-vacuum pumping system has 
zen set up to manipulate highly purified and 
ygroscopic materials. A new expression has been 
aduced for the relationship between differential 
1anges of composition with boiling-point and applied 
» the quantitative calculations of the changes in 
»nposition with temperature of the azeotrope 
amed between ethyl acetate and ethyl alcohol. 
esults obtained in the separation of 2: 6-butidine, 
pieoline and y-picoline by azeotropic distillation 
ith acetic acid are recapitulated in the report, and 
method worked out for the separation of crude 
ylole fractions has been applied to the examination 
* a number of crudes of different origin. Some work 
as been done on the fractionation of lutidine bases, 
ad a method of estimating acenaphthylene in ; 
:enaphthene based on ultra-violet absorption spec- . 
‘ography has been applied to the determination of 
ae acenaphthylene content of the crude material 
armed in the dehydrogenation of acenaphthene. 
In the Organic Intermediates Section, preliminary 
ork on organie compounds from boron was not 
romising; the chief attention was therefore given 
a the organic compounds from silicon, including the 
reet synthesis of methylchlorosilanes and their 
sparation by fractional distillation and alcoholysis, 
id the preparation of organo-silica resins and 
astomers. Results obtained in the hydrogenation 
“metallic salts of fatty acids indicate that lead salts 
&y prove superior to those of copper. ` 
The report of the Chemistry Research Board itself 
fers to many of these investigations, which are 
seribed in somewhat greater detail in the Director's 
port. The former report also mentions the estab- 
shment, on the Board's recommendation, of a joint 
«nel on acetylene chemistry, with the Director of 
ve Laboratory as chairman, between the Department 
` Scientific and Industrial Research and the Ministry 
' Supply, to consider the present position of the 
search on and development and production of 
‘etylene in the United Kingdom and its utilization 
s an intermediate product in chemical industry. 
he Board has also recommended the resumption of 
ork on the ‘Oxo’ reaction between olefins, carbon 
-onoxide and hydrogen to yield aldehydes. Reference 
: the work of the Laboratory during the war years 
very brief; but among its contributions to the war 
fort thus singled out for mention is the rotor test 
r assessing the relative value of a variety of pro- 
ctive coatings, the evaluation of anti-freeze 
terials and the discovery of the inhibitive pro- 
wties of sodium benzoate, both as an’ addition to 
queous solutions and when incorporated in wrapping 
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materials. A long series of experiments in the 
Laboratory showed that suitable carbon blacks could 
be prepared from indigenous material, particularly 
coal tar products, and a highly successful foam for 
fighting petrol fires was also developed from indi- 
genous sources. Much attention was given to the 
development of a food yeast from Torula utilis as an 
insurance against possible shortage of protein food, 
and on the basis of this war-time research and 
development, the Colonial Office has now erected & 
full-scale plant in Jamaica. The shortage of derris 
led the Laboratory to collaborate with the Agricul- 
tural Research Council in the development of products 
for the control of animal parasites, and a satisfactory 
D.D.T. emulsion was finally formulated for the 
control of blow-fly on sheep. 

Lists of papers published from the Laboratory 
during 1946 and of British patents and patent 
applications granted or filed during the year are 
appended to the report. 

A summary account of current work at the Labor- 
atory was published in Nature of July 17, p. 90. ` 


PRODUCTION OF INDOLE BY 
ESCHERICHIA COLI 


By Dr. EDWIN A. DAWES 
Department of Biochemistry, University of Leeds 


‘HE mechanism of the production of indole by 

Escherichia coli has attracted the attention of 
many workers since Hopkins and Cole? first demon- 
` ‘strated that the precursor of indole is tryptophan. 
'The' problem is an intriguing one among the bacterial 
degradation of amino-acids, inasmuch as fission of a 
carbon-carbon bond occurs at a position'in the 
molecule remote from the amino- and carboxyl- 
groups, instead of the more usual carbon-nitrogen 
split. It became even more intriguing when an 
exhaustive survey of theoretically possible inter- 
mediates in the reaction failed to give rise to indole 
in the presence of the organism. 

In 1922, Frieber* described a series of growth 
experiments in which tryptophan in the growth 
medium was replaced by various indole derivatives, ' 
and he found that no indole was produced from 
3-indolecarboxylie acid, 2 : 3-indoledicarboxylic acid, 
skatole, 3-indolealdehyde, 3-indoleacetic acid, B-3- 
indolepyruvie acid and §-3-indole- ethylamine. In 
spite of the failure of 3-indoleacetic acid to give rise 
to indole he postulated that the reaction occurred in 
two stages, namely: (1) formation of 3-indoleacetic 
acid; and (2) the breakdown of this compound to 
indole ; ; only the former occurring in the presence of 
fermentable carbohydrate. 

Harden’, in 1930, gave the reaction as follows: 
Tryptophan — B-3-indolepropionie acid -» 3-indole- 
acetic acid — indole. 

Extensive work on this subject appeared in 1935 
by Woods: who, using the washed viable cell sus- 
pension technique, demonstrated that five atoms ‘of 
oxygen are required for the complete oxidation of 
one molecule of tryptophan, and that D-tryptophan 
is nof metabolized; and he presented strong pre- 
sumptive evidence for the anaerobie production of 
B-3-indolepropignic acid (cf. Hopkins and Cole’). He 
also’ investigated the action of cell suspensions of 
Esch. coli on various possible intermediates*, and he 
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was forced to reject Harden's hypothesis? and also 
that of Raistriek? based on analogy with histidine 
metabolism. Compounds tried included those used 
by Frieber? and also f-3-indoleacrylie acid, all of 
which gave no indole production. p-3-Indolepyruvie 
acid, but only in the presence of ammonia, gave 
10'per cent production of indole, presumably due to 
tryptophan being first formed. 

Again in 1935, Happold and Hoyle®, simultaneously 
and independently, using non-viable cell suspensions, 
obtained similar results to Woods with the possible 
intermediates, and théy gave thename ‘tryptophanase’ 
to the enzyme complex which is responsible for the 
reaction. They went on to.show that in the presence 
of fermentable carbohydrate the failure to. produce 

- indole is presumably due to the non-production of 
the tryptophanase system’. 
afterwards verified by Evans, Handley and Happold”, 
in reply to criticism by Fildes", and: they later showed 
that complete inhibition of indole production only 
occurs in the presence of phenylalanine and tyrosine!?, 

Meanwhile, Baker and Happold** had been con- 
cerned with the determination of essential structural 
conditions necessary for the reaction to occur. By 
systematically modifying the tryptophan molecule, it 
was shown that an intact side*chain is necessary for 
indole production, and (later) that the =NH group 
of the indole nucleus must be unsubstituted. On 
the basis of this work, a tentative mechanism for the 
reaction was suggested involving reductive fission of 
an intact alanine side-chain. 

However, in 1942, Krebs, Hafez and Eggleston!* 
suggested that B-o-aminophenylacetaldehyde is the 
éffective indole-producing intermediate. They; 


assumed that oxidation of the tryptophan molecule,’ 


yields 8-o-aminophenylethanol, which then condenses 
spontaneously to form indole. This was not sub- 
stantiated, and the Leeds workers! showed that with 
B-o-aminophenylethanol the best results represented 
only 22 per cent conversion to indole in 18 hours, 
whereas with tryptophan the yield was 90 per cent 
in less than 2 hours; furthermore, dimedon' com- 
pletely inhibited the former reaction but was without 
effect on the tryptophan-indole reaction. , 

"The next hypothesis concerning the mechanism of 
the reaction was put forward by Tatum and Bonner!* 
in 1944. From a study of the way in which a mutant 
strain of the mould Neurospora crassa synthesizes 
tryptophan from indole and serine, they postulated 
that the breakdown of tryptophan to indole by Esch. 
coli is a reversal of this reaction, that is, hydrolytic 
fission to. yield indole and serine. In support of this, 
experiments were quoted in which inhibition of indole 
production is produced by the addition of serine to 
tryptophan in the presence of. sterile washed sus- 
pensions of the organism, the effect being specific 
and a function of the concentration ; the biosynthesis 
of tryptophan from indole and serine was also claimed. 
The biosynthesis of tryptophan by Esch. coli was 
not verified by Fildes!” or the present author. 

Since all the 3-indolyl derivatives tried failed to 
give rise to indole, the hypotheses of Baker and 
Happold!? and Tatum and Bonner’ involving fission 
of the intaet/side-chain, as alanine and serine 
‘respectively, were eminently attractive. Dawes, 
Dawson and .Happold!? conducted an analytical 
investigation of the reaction employing paper 
chromatography, and making use of Dawson's!? 
observations of the effect of ‘Mepacrine’ on the 
tryptophanase activity of Esch. colt. Dawson showed 
that under the influence of ‘Mepacrine’ there'is no 
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oxygen uptake by washed cells over an initial 6n 
minutes while indole is produced in reduced amount 
The pgssibility of oxidation of any intermediate in 
these circumstances is much reduced, and under such 
conditions alanine was detected whereas serine wa 
never found, thus strengthening Baker and Happold’ 
hypothesis. Attempts to produce alanine by chemics 
reductive fission of tryptophan using Raney nicke 
catalyst failed, although indole was produced. Thi 
may not be due to true reductive fission but rathe 
the catalytic effect of a heavy metal on tryptophar 
as in Herzfeld's?" experiments, and more recently in 
the work of Kuiken, Lyman and Hale?! 

The inhibitory action of serine on indole formation 
was shown to depend on the degree of saturation o 
tryptophanase with tryptophan, and to be not simpl; 
a function of concentration ; while the possibility c 
a phosphoclastic fission occurring to yield indole ane 
serinephosphoric acid was examined by pape 
chromatography and rejected. 

, Dawes, Dawson and Happold* obtained th 
enzyme in the cell-free state and investigated th 
action of various recognized inhibitors?*.?* on it. I» 
this way evidence was obtained for the presence o 
carbonyl and iron-containing components, whil 
spectrophotometric analysis furnished evidence of » 
nicotinamide system ; iron was detected by spectro 
chemical analysis. The enzyme could be resolved by 
dialysis, and riboflavin was shown to be present in 
both apoenzyme and dialysate by microbiologica 
assay. Reactivation of the apoenzyme was achieve 
with pyridoxal phosphate, riboflavin and diphospho» 
pyridine nucleotide. Crude enzyme extracts per 


formed the reaction with consumption of five atom 


of oxygen, but the partially purified enzyme produces 
indole anaerobically as recorded by Wood et al. 
Such samples required only pyridoxal phosphate a 
coenzyme, and hence riboflavin and diphospho 
pyridine nucleotide appear to be concerned in th 
further oxidation of the pyruvic acid first formed 
purification removes the enzyme(s) concerned. in this 

However, that alanine is not the normal inte: 
mediate in indole production was shown by Wood 
Gunsalus and Umbreit*, who partially purified th. 
enzyme by ammonium sulphate fractionation an: 
found that it was then resolved and'eóuld be re 
activated by, pyridoxal phosphate. This enzym» 
would not deaminate alanine or serine, while sti- 
producing indole from tryptophan, and hence neithe 
could’ be intermediates in the reaction ; the producen 
of the reaction are one mole each of indole, pyruv* 
acid and ammonia, and no oxygen is taken up in tb 
process. 

It seems a pity that Wood e£ al. call the enzym 
which effects the fission ‘tryptcphanase’, when th 
term was originally used to connote the complex pe 


forming the complete oxidation. An iron-containin 


system appears to function in the overall oxidatic 
reaction, and it is significant that verdoperoxida» 
and cytochrome c both stimulate indole production 

The Michaelis constant of tryptophanase is give 
as 2 b x 107* by Wood et al., but they state that tl 
half maximum reaction-rate is obtained with 35 ugr 
tryptophan per ml. and this gives a Km value » 
1:7 x 10-4 and is more in accord with the author 
figure of 4-1 x 10%. 

The fact that indole is formed anaerobically rais. 
interesting speculation on the claims of Hopkins am 
Cole and Woods that -3-indolepropionie acid 
produced in anaerobic culture ; strain differences ma 
well account for this. However, the search for inte 
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1ediates in the reaction has now been cleared up by 
Wood et al., although «-aminoacrylic acid may be 
he primary fission product (this would decompose 
pontaneously, to pyruvic acid and ammonia in 
‘queous medium), and the reaction is a balanced one 
om the oxido-reduction point of view. The detection 
£ alanine in the presence of *Mepacrine' may be due 
> & diversion of the normal reaction path, such as 
ydrogenation of x-aminoacrylic acid, or to reamina- 
on of the pyruvic acid product. 
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EXCITATION PROCESSES IN 
" MOLECULAR NITROGEN 


By R. W. NICHOLLS 
Imperial College of Science and Technology, London 


N controlled electron experiments it has been 
usually assumed?! that in the emission of the triplet 
nds of molecular nitrogen, transitions to the upper 
zels of the band systems concerned come about 
rectly as 8 result of collisions of the a kind be- 


'een moleculeg in the ground-state suet Tnd fast 


actrons. <A further assumption made is ’ that the 
ergy values of the upper states of the bands 
acerned are the voltages at which they respectively 
pear when excited by an electron beam of con- 
led energy. These assumptions lead to the placing 

the triplet-levels approximately 2 volts higher 
an the normally accepted values based on neue 


In particular, the AS. 


rel would be placed about 2 volts above the value 
gested by the analysis of the Vegard — Kaplan 


+ + 
nds 495 — X13. 


setroscopic evidenoe*. 
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Che results ofthese experiments!, which are reason-. 


ty consistent, are summarized in the table on. 
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pP. 232. It would seem, therefore, that the assumptions 
mentioned are in error. This view is further strength- 
enéd by the following facts. 

(1) Only singlet systems are obtained i in absorption 
experiments in nitrogen, namely, the Lyman — Birge — 
Hopfield and Birge— Hopfield bands. The triplet 
bands do not appear in absorption,.and consequently 
ag | electron and photon collisions with - molecules 
generally result in the same excitation, it would be 
expected that electron collisions with ground-state 
molecules would excite the singlet- rather than the 
triplet-levels. 

(2) The multiplicity change (singlet-triplet) in- 
volved in direct excitation of the triplet-levels from 
the; singlét ground-state makes such a transition . 
forbidden, &nd therefore & relatively rare event, both : 
in 'the case of electron collisions and of photon 
collisions. 

It is the purpose of this note to suggest a more 
probable excitation process which accounts for the 
observed. experimental results without incurring an 
artificial raising of the triplet-levels, and which violates 
neither the selection rules nor the Franck — Condon 
principle. 

It is suggested that primary excitation by collisions 
between ground-state Molecules and electrons results 
in the population of the singlet-levels: a!II and b. 
b? is a group of eight levels between 12-5 and 14 volts 
(the upper states of the Birge — Hopfield and Gaydon 
bands), which for the purposes of this discussion may 
be considered together. By analogy with the atomio 
cases, we expect the excitation probability function 
of & level for non-intercombination (singlet-singlet) 
s trensitions to rise from zero at the energy. of the level 
vin "question to a broad maximum somewhat above it. 
A singlet-level will therefore be most populated when 
the exciting electrons have the energy corresponding 
to this maximum. Population of the triplet-levels 
ean [then come about by intercombination collisions 
of the second kind between slow electrons and the 
molécules in the excited singlet-states. For such 
second- -kind collisions to be effective, two considera- 
tions have to be taken into account : (1) The balance 
between the life-time of a molecule in an excited 
state and the collision frequency of slow electrons. 
This i is governed by excitation conditions and depends 
greatly on pressure. (2) The balance between the 
transition probability and the probability that, on 
collisions between an excited molecule and a slow 
electron, intercombination transitions of the second: 
kind) will occur. This is governed by molecular 
constants only. 

An analysis which has been made of the excitation: 
kinetics of this mechanism shows it to be more likely 
than' the one previously assumed. Details of this 
analysis will be published shortly. 

This mechanism was suggested primarily by a 
comparison of the energies of the singlet-levels with 
the electron energies at which the triplet bands 
appeared (see table). The appearance potential of 
the first positive bands, after correction by extrapola- 
tion lto the (0,0) band, is approximately 9-5" volts, 
which is about the value for the maximum excitation 
probability of the a*II-level. The appearance potential 
of the second positive bands is approximately 13 volts, 
which again is very near the maximum probability 
of excftation of the b-levels. The fact that the first 
positive appears at approximately 9-5 volts on the 
excitation of the a!Il-level, and that it is not fully 
developed umtil the second positive bands appear at 
approximately 13 volts, reaching a maximum with 


















































(S), Sponer; (D), Duncan; (T, W), Thompson and Williams; (V), Vegard. 


them, strongly suggests that.the primary population 
of the B? -vibrational-levels, below the a![1-level, is 


due to collisions of the second kind between slow - 
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Energy-levels " 
y : Appearance potentials 
Singlets Energy Triplets Band systems (volts) Remarks 
(volts) 
xt : 
0 + + Forbidden transition 
(ground-state) cmm 
9:2 A hed Vegard — Kaplan 
+ ; . Pa Fully developed on excitation of 
73 BIT, ' Bg AS 9:3 (8), 9-4 (V), 9-5 (D) | “second positive, maximum 
First positive intensity at c 16 volts 
Na aIla 8-5 
' Hu Plo 12(D) 13(8) 13-16 (T, | Maximum intensity at c-15 
n Ct, Second positive NO SA). P vols ^ 
12:8 DEE DES-BPH, 15 D) Maximum intensity at ~ 20 
Fourth positive : yo 
b 12:5 
(8 levels) 14 
Doublets 1 
nt . nplo.yupt x 
+o Z s " AE te) 18 (D), 19 (8) Maximum intensity at ~ 80 
Ns E volts 
First negative 
post 18-7 


' to occur provides experimental evidence for the met: 
stability, as was pointed out by Herzberg!. 
The above ideas are a result of work attempting x 


electrons and molecules in the atti-state, while the. correlate spectroscopic and electrical observations c 


secondary population of the B*{l-levels, especially 
those which lie above the a![1-level, results from the 
emission of the second positive bands C*Il —:B?ii. 
A further factor contributing to the population of 
the B3II-levels, when b is excited, would be collisions 
of the second kind between slow- electrons and mole- 
cules in the b-state. The fourth positive system 
DZ -» B*]I appears at 15 volts when certain of the 

b-levels which lie above the .D3X.-level become popu- 
lated, and reaches a maximum intensity at approx- 
imately 20 volts. Owing to the metastability of the 
A3>-level, numerous collisions of the second kind 
with slow electrons will be probable. A radiationless 
A>; — X1Xi transition will therefore be more likely 
than the emission of the Vegard - Kaplan bands in 
most usual forms of discharge in nitrogen. The first 
negative system B” — Xk of nt will be excited 


directly by first-kind collision between ground-state 
XX N, molecules and fast electrons. 

The mechanism thus adequately accounts for the 
observed excitation potentials in terms of known 
levels of nitrogen. Further facts in its favour 
are: 

(1) It is in accordance with the Franck — Condon 
principle in initial excitation. 

(2) There is no change in multiplicity in the initial 
excitation. 

(3) The recently proposed: g symmetry of the 
a^ II-level* ‘renders that level ARATA thus raising 
the excitation life-time and making collisions of the 
second kind even more probable. Although the 
metastability tends to make the initial excitation 
less, probable, the fact that the singlet bands appear 
in absorption shows that it can, and does, oceur with 
a greater probability than the singlet-tfiplet excita- 
tion. The long path-length required for this absorption 


+ 


a glow discharge in nitrogen. Should the suggeste 
mechanism prove to be correct, it may have a 
important bearing on auroral excitation, since man 
current theories of the aurora include direct single 
‘ triplet excitation of neutral nitrogen, Np, by electrom 
I should like to express my grateful thanks w 
Dr. R. W. B. Pearse for valuable discussions on th 
subject. 
"Due Astrophys. J., 62, 145 (1925). Sponer, Z. Phys., 84, 6: 
1928). Thompson and Williams, Pn R Roy. Soc., A, 


1934) Jangstroth, Proc. Roy. Soe., A, 146, 168 nara RH 
i (1935) gard, Geofys. Pub., 12, Ro. 12, 1 (1940). 
? Herzberg, Phys. vim 69, 362 (1946). 
gies”, 155 (1947). 
* Gaydon, loc. cit. 
3 Mott and Massey, ‘The Theory of Atomic Collisions”, 192. 
* Herzberg, Nature, 161, 283 (1948). 
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INTERNATIONAL GEOLOGICAL 
CONGRESS 


REPARATIONS are now well advanced for t! 
i Eighteenth Session of the International Geologic 
Congress. So far about 1,500 geologists, representin 
some sixty countries, have registered as memben 
The programme of long excursions associated wi 
the Congress begins on August 7. | 

The Session will be formally inaugurated at 

meeting of the General Assembly in the Royal Albe 
Hall on August 25, when Mr. Herbert Morrison w 
welcome the delegates and members on behalf of tJ 
British Government, and Sir John Anderson, honora 
president of the General Organising Committee, w. 
speak on behalf of that Committee. Prof. H. I 
Read, president of the Geological Society of Londo» 
is president-designate of the Session. 
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During the following days there will be an extensive 
eries of sectional meetings, at which about two 
undred and fifty papers, of which only a few can 
3 mentioned in this notice, and covering & very 
ride range of topics, are due to be presented. 

In the Seetion on Problems of Geochemistry, 
uestions connected with the development and 
aigration of magmas and the genesis of ore deposits, 
me geochemical history of single elements, and the 
wigin of serpentines will be discussed by distinguished 
ontributors, including Dr..N. L., Bowen of Washing- 
m, Prof. H. von Eckermann of Stockholm, Prof. P. 
‘iggli of Zurich and Prof. W. Wahl of Helsingfors. 
n another petrologieal section, devoted to ‘Meta- 
xn&tie Processes in Metamorphism", the ‘magma- 
sts’ and the ‘transformists’ will present contrasting 
Kews on the respective importance of magmatic and 
ydrothermal penetration and of solid diffusion in the 
wocess of granitization and of metamorphism in 
meral. The contributors include Prof. P. Eskola of 
inland, Prof. N. H. Magnusson of Stockholm, Prof. 
. Wegmann of Neuchatel, Prof. H. G. Backlund of 
‘ppsala, and Prof. Ian Campbell of California. 

Stratigraphical and paleontological problems will 
ə discussed by several sections. The Section on 
hythm in Sedimentation will include papers by 
rof. R. C. Moore, Dr. H. R. Wanless, and other 
merican authors on cyclic sedimentation in the 
almozoie Rocks of the United States, and by Prof. 
-~ F. Troedsson of Stockholm and other authors on 
«ythm in the.Mesozoie and Tertiary sediments of 
"urope. Prof. A. Renier of Brussels, Dr. S. J. Dijkstra 
K Heerlen, Prof. Y. C. Sun of Peiping, Dr. J. J. 
rorsky of Leningrad, and Dr. F. K. G. Mullereid of 
Kexico City.are among contributors who will deal 
ith general and regional problems of facies cor- 
lation in the Section on Faunal and Floral Facies 
ad Zonal Correlation. The correlation of continental 
ertebrate-bearing rocks will be discussed in a 
sparate section, and the overseas contributors 
«clude Dr. C. Teixeira of Lisbon, Mlle. M. Richard 
* Algiers, Dr. R. A. Stirton of California and Prof. 
rik Stensió of Stockholm. This Section will also 
old a joint meeting with the Section on the Pliocene— 
Weistocene Boundary. The latter will attempt to 
wach an agreed definition of the lower limit of the 
Meistocene. System by synthesis of the views of 
«ecialist contributors, including Dr. L. S. B. Leakey 
f Kenya, Dr. A. Halicka of Warsaw, Dr. D. N. 
Wadia of India, Prof. van der Vlerk of Leyden, Prof. 
. Migliorini of Florence and Prof. C. Arambourg of 
‘aris. Another section will discuss the relation 
etween earth movements and organie evolution, 
wd includes papers by Drs. K. Zapletal and L. V. 
Spek of Czechoslovakia, Academician V. A. Obruchev 
€ Moscow, and Dr. A. Chavan of Nanterre. 

An interesting field of inquiry is covered by the 
rection on the Geology of Sea and Ocean Floors. In 
ais & number of American geologists will describe 
scent work on submarine geology of the Northern 
Karshalls, including recent borings on Bikini Atoll; 
ad Prof. C. Franeis-Boeuf of Paris will speak of the 
se of the ‘Bathyscaphe-Piccard-Cosyns’ in sub- 
arine studies. Other contributors are Prof. R. M. 
ield of Princeton, Prof. P. H. Kuenen of Groningen, 
ad Dr. J. S. Lee of Nanking. . 

Three sections are specifically devoted to applied 
»ology. A symposium on the geology, paragenesis 
id reserves of the ores of lead and zinc has been 
cepared under the editorship of Dr. K. C. Dunham 
id will be discussed by a special section. Its assess- 
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ment of world reserves suggests that little more than 
about nineteen years production of lead ores and 
twenty-four years production of zine ores can be 
foreseen. The Section on the Geological Results of 
Applied Geophysics will deal with recent magnetic, 
electrical, gravitational and seismic work on diverse 
problems in many countries. ‘The Section on the 
Geology of Petroleum will include a wide range of 
papers on general and regional subjects, among which 
recent work in the oilfields of the Middle East is 
prominent. 

There is also a section in which a great variety of 
miscellaneous papers will be presented. Among these, 
tectonic studies predominate, and the authors 
include Prof. A. Noe-Nygaard of Copenhagen, Prof. 
O. Holtedahl of Oslo, Prof. A. Demay of Paris, and 
Dr. A. Heim of Zurich. f 

The Association des Services Géologiques Africains 
will hold a series of open meetings at which a synthesis 
of research on African. geology during the last decade 
will be attempted, and problems of correlation within 
the African continent will be discussed. The Inter- 
national Palæontological Union will also hold open 
meetings, including one specially devoted to the 
stratigraphical use of Foraminifera and another to the 
nomenclature of fossils. A series of special meetings 
on the mineralogy and geology of clays has been 
organised in conjunction with the Clay Minerals 
Group of the Mineralogical Society. ] 

Three major items in the technical programme are 
special addresses on the structural history of Britain, 
by Sir Edward Bailey and Prof. O. T. Jones, who 
will respectively deal with Scotland and with Eng- 
Jand and Wales; and a colour film and lecture on 
the new Mexican voleano Paricutin, presented by Dr. 
F. H. Pough of the American Museum of Natural 
History. : 

During the period of the Session receptions will be 
given by H.M. Government, by the Geological Society 
of London, the University of London and a number 
of other authorities and institutions. 

A series of ninety-six day and half-day excursions 
demonstrating the geology of south-eastern England 
will take place during the period August 20-Septem- 
ber 4. After the closing meeting of the General 
Assembly on September 1, there will also be another 
series of seventeen long excursions covering practically 
the whole of Great Britain and Eastern Ireland. 


CONDENSATION OF INTER- 
STELLAR MATERIAL INTO STARS 


. HOYLE has suggested (Mon. Not. Roy. Astro. 

Soc., 107, 4; 1948) & criterion for determining 
the degree of condensation of interstellar material 
into stars. Observational data for disk-shaped 
nebulæ, such as M 31 and M 33, suggest that only & 
small fraction of the total mass is in the form of 
stars, whereas Oort has found that the elliptical 
nebula NGC 3115 must be almost entirely composed 
of stars. The paper is devoted to a consideration of 
the factors that determine the fraction by mass of & 
nebula that is condensed into stars, and a new 
methed for attacking this problem is developed 
which suggests that condensing stars with masses 
exceeding 0:2 that of the sun must become rotation- 
ally unstable ‘before reaching the main sequence 
stage, and such stars must evolve by ejecting material 
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until their masses are reduced below the critical 
value. Present available information suggests that 
the ejected material is thrown off to infinity, and 
hence stars forming in the main body of nebule such 
as'M 31 or M 33 have-masses less than 0:2 that of 
the sun at the time of condensation to the main 
series state; but the masses can afterwards increase 
by accretion of interstellar matter. The application 
of the criterion shows that we should expect both 
the nuclei of disk-shaped nebula and the elliptical 
nebule to be almost entirely condensed, but the 
main body of a disk-shaped nebula such as M 31 
would be largely uncondensed. The highly condensed 
state of the nuclei of disk-shaped nebulz and elliptical 
nebulæ receives an important application in determ- 
ining the ages of the extragalactic nebule, and 
Hoyle shows that these are of the order 5 x 10? 
years. l . f 


"APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned: 

PLANT PATHOLOGIST (Scientific Officer Grade), and a FIELD OFFICER 
(Experimental Officer Grade), in connexion with potato storage 
investigations at the University of Nottingham, Sutton Bonington 
~~The' Secretary, Agricultural Researc 
London, S.W.1 (August 14). 

CHARLES BROTHRRTON SCHOLARSHIP and UNITED KINGDOM Gas 
CORPORATION SOHOLARSHIPS in the Department of Coal Gas and Fuel 
era win Metallurgy—The Registrar, The University, Leeds 2 

ugus i 

TECHNICAL ASSISTANT (Grade B) IN THE BOTANY DEPARTMENT, 
chiefly for mycological work—The Secretary and Registrar, University 
College of North Wales, Bangor (August 14). j 

ASSISTANT LEOTURER (Grade IIL) IN GroLoay—The Secretary, 
The University, Edmund Street, Birmingham 3 (August 14). 

RESEARCH FELLOW to lead a research group engaged on work 
connected with the chemical constitution of coal, and two 
WORKERS—TIhe Secretary, The University Birmingha 8 (A 15). 

LECTURERS IN (a) PHYSIOS, with subsidiary Mathematics, (b) ELEO- 
TRIOAL AND MEOHANICAL ENGINEERING, in the Ministry of Supply 
School of Electronics, Malvern—The Chief Superintendent, Tele- 
Cee Research Establishment, Great Malvern, Worcs. 
. (Augus » 

LECTURER IN CIVIL ENGINEERING—The Registrar, The University, 
Leeds 2 (August 16). D 

LXOTURER IN THE DEPARTMENT OF GEOLOGY with special qualifica- 
tions in Mineralogy and Petrology—The Registrar, The University, 
Manchester 13 (August 20). 

PRINOIPAL SOIENTISIO OFFICER to lead a team engaged in experi- 
mental and design work, involving problems of pilot plant for chemical 
engineering, heat transfer and development of special instrumentation 
and remote control methods, and SENIOR SOIENTIFIO OFFICERS for 
experimental and design work, involving similar problems, in the 
Engineering Division of the Atomic Energy Researc. 
Harwell, Berks, ünder the Ministry of Supply — The Secre 
Service Commission, Scientific Branch, 27 Grosvenor Square, 
W., quoting No. 2205 (August 26). 

YxorunER (Grade Ic or IIb) IN THE DEPARTMENT OF CHEMICAL 
ENGINEERING— Ihe Secretary, The University, Edmund Street; 
Birmingham 3 (August 30). 

LECTURER IN PS8YoHOLOGY in the University of Sydney—The 
Secretary, Universities Bureau of the British Empire, 8 Park Street, 
London, W. 1 (August 31). 

DEMONSTRATORS IN BIOLOGY AND CHEMISTRY—The Secretary, 
Royal Veterinary College and Hospital, Royal College Street, London, 
N.W.1 (August 31). j 

PHYSICIST TO THE DEPARTMENT OF RADIOTHERAPY —The Superin- 
tendent, Guy's Hospital, London, S.E.1 (August 31). . 

SENIOR ORGANIC OnxMisT in the Biochemistry Section for. work on 
the organic constituents of fruit-bearing plants—The Secretary, East 
Malling Research Station, East Malling, Maidstone, Kent (August 31). 

LECTURER IN MATHEMATIOS—The Registrar, University College, 
boo or (September 4). 


, Civi 
ndon, 


T/EOTURER 
ualifications in Applied Mathematics—-The Registrar, University 
ollege of Wales, Aberystwyth (September 4). 

"TUTORIAL STUDENTSHIPS IN ELEOTRIOAL ENGINEERING, and ORGANIC 
CHEMISTRY IN THX DEPARTMENT OF PHYSIOLOGY—The Registrar, 
King’s College, Strand, London, W.O.2 (September 13). 

DIREOTOR OF MUSEUMS—The 
W.2 (September 15). ' $ 


PROFESSOR OF CIVIL ENGINEERING in Natal University College-—The: 


Secretary, Universities Bureau of the British Empire, 8 Park Street, 
London, W.1 (September 15). PECES 
MULLARD READERSHIP IN ELECTRONICS at the Imperial College of 
Science and Technology—The Academic Registrar, Univergity of 
London, Senate House, London, W.O.1 (September 15). 
LECTURER IN GRAPHICS AND MAOHINE DRAWING, a LECTURER IN 
ENTOMOLOGY, & SENIOR LECTURER IN ORGANIC CHEMISTRY, and a 
SENIOR LECTURER IN INORGANIO Se AR Registrar, Rhodes 
: University College, Grahamstown, South Africa ( eptember 15). 
SENIOR LECTURER IN THE 
The University, Manchester 13 (September 17). ^ 
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; Counetl, 6a Dean's Yard, 


Establishment, . 


Or ASSISTANT LEOTURER IN MATHEMATIOS, with'special- 


‘own Clerk, City Chambers, Glasgow, . 


DEPARTMENT OF BOTANY—The Registrar, 
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READERSHIP IN MATHEMATICS af Birkbeck College—The Academie 
Registrar, University of London, Senate House, London, W.C.h 
(September 22). : 

‘READERSHIP IN CIVIL ENGINEERING at King’s College, Strand—Thr 


. Academic Registrar, University of London, Senate House, Londom 


W.C.1 (October 1). 

Economic BOTANIST IN THE DEPARTMENT OF AGRICULTURE, British 
Guiana, to take charge of the Central Rice Station—The Director o 
Recruitment, Colonial Service, 15 Victoria Street, London, S.W.1. 

TECHNICIAN IN CHEMISTRY DEPARTMENT-—~The College of the 
Pharmaceutical Society, 17 Bloomsbury Square, London, W.0.1. 

ECOLOGIST IN THE TSETSE CONTROL DEPARTMENT, Government on 
Uganda—-The Director of Recruitment, Colonial Service, 15 Victori 
Street, London, S.W.1. j 

CONTROLLER OF AGRICULTURE IN CYRENAIOA—The War Office 


'€.4(E), Room 447, Metropole Buildings, Northumberland Avenue 


London, W.O.2 

ENTOMOLOGISTS for advisory and research work on crop pests and 
special reséarch on the sisal weevil, on the staff of the Government ot 
Tanganyika—The Director of Recruitment, Colonial Service, 1: 
Victoria Street, London, S.W.1. . 

LIGHTING ENGINEERS, HEATING and VENTILATION ENGINEERS, an¢ 
TECHNICAL RESEARCH OFFIOERS, in the Factory Standards and Desigr 
Branch of the Australian Department of Labour and National Service 
—Mr. T. C. Graham, Australia House, Strand, London; W.C.2. 

GAME RANGER in Tanganyika, and a GAME WARDEN in the Golr 


` Coast—The Director of Recruitment, Colonial Service, 15 Victori. 


Street, London, S.W.1. 
HEAD OF THE COLLEGE—The Olerk, National College of Rubben 
Technology, Northern Polytechnic, Holloway Road, London, N.7. 
CHIEF COMPUTOR IN THE SURVEY DEPARTMENT, Nligeria— Th. 
Director of Recruitment, Colonial Service, Colonial Office, Sanctuary 
Buildings, Great Smith Street, London, S.W.1. l 
LECTURER IN MATHEMATICS in the University of Otago, Dunedin- 
The High Commissioner for New Zealand, 415 Strand, London, W.0.2 
SENIOR LABORATORY STEWARD (chemistry and :biology)— Tv 
Bursar, Merchant Taylors’ School, Sandy Lodge, Northwood, Middx 
RESEAROH ASSISTANTS (2, men or women) in the Department o 
Chemistry for work in physical-organic chemistry—The Professor c 
Chemistry, Royal Holloway College, Englefield Gréen, Surrey. 
LECTURER or an ASSISTANT LECTURER IN GROLOGY—The Registrar 
The University, Nottingham. 7 
ASSISTANT NAGER of the acid and ammonia works at Phoeñir 
Wharf, East Greenwich—The Seoretary, South Metropolitan Gas Co. 
709 Old Kent Road, London, S.E.5, endorsed ‘Assistant Manager- 
Chemical Works'. 
1 
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An Index to Modern Remedies. By William Mair. Fourth Series 
Pp. 68. (Glasgow: The Scottish Chemist, 1948.) 85. s ` [24 

Scottish Council (Development and Industry). Report of th 
Committee on the Chemical Industry of Scotland. Pp. 39.. (Edim 
burzh: Scottish Council, 1948.) 2s. . [26 

The Training of a Doctor. Report of the Medical Curriculum Com: 
mittee of the British Medical Association. Pp. 162. (London 
Butterworth and Co. (Publishers), Ltd.,-1948.) 7s. 6d. net. [26 

Ministry of Fuel and Power. Fuel and the Future: Proceedings € 
a Conference held in London on October 8th-10th, 1946, under thi 
auspices of the Fuel Efficiency Committee. Vol. 1. Pp. vic-370. Ge 
net. Vol.2. Pp. vi4-374. 68. net. Vol. 3., Pp. vi--211. 38. 6d. net 
(London: H.M. Stationery Office, 1948.) * 25 

Standard Valves. Pp. 828. (London: Standard Telephones an 
Cables, Ltd., 1947.) 158. i . [25 

Commonwealth Bureau of Soll Science. -Technical Communicatio 
No. 44: The Speotrographic Analysis of Soils, Plants and relate 
Materials. By R. L. Mitchell. Pp. v 4-183. (Aberystwyth: Commor 
wealth Agricultural Bureaux, 1948.) 128: 6d. [27 

The Protection of Workers from Radiation Hazards in Atomi 
Energy Plants and other Establishments using Radioactive Su 
stances. Prepared by the Atomic Sciences Committee, Association « 
d Workers. Pp. 24. (London: Labour Research Departmen 

) le. ] 


Other Countries 


Science and Public Policy. Vol. 1: A Program for the Nation. . 
Report to the President by John R. Steelman. Pp. x--73. 20 cents 
Vol. 2: The Federal Research Program. A Report to the Presidem 
by John R. Steelman. Pp. vilit+318. 55 cents. Vol. 3: Adminis 
tration and Research. A Report to the President by John R. Steelmar 
Pp. viti4-324. 55 cents. Vol.4: Manpower for Research. A Repor 
to the President by John R. Steelman. Pp. viiit+166. 35 cents 
Vol. 5: The Nation's Medical Research. A Report to the Presider 
by John R. Steelman. Pp. x+118. 25 cents.. (Washington, D.C. 
Government Printing Office, 1947.) 27 

Special Publication of the Royal Society of South Africa. Roben 
Broom Commemorative Volume. Edited on behalf of the Soctety an 
the Bernard Price Foundation of the University of the Witwatersran 
by Alex. L. Du Toit. Pp. v4-257. (Oape Town: Royal Society o 
South Africa, 1948.) 228. 2 

Nauka Polska: jej Potrzeby, Organizacja 1 Rozwój (Science am 
Letters in Poland: their Needs, Organization and Progress). Tom 2f 
Pp. x--590. (Warszawa: Kasy Imienia Mianowsklego, 1947.) [3 

East Africa High Commission. Taper No. 1: Fauna of Britis; 
Eastern and Central Africa. (Proceedings of a Conference held i 
Nairobi on 8th and 9th May, 1947.) Pp. 74. (Nairobi: Governmen: 
Printér, 1948.) 2s. 6d. 2 

Physiologia Comparata et Oecologia: an International Journal « 
yea preachy Physiology and Ecology. (Quarterty.) Vol. 1, No. N 
AP 15,1948. Pp. 64. (Den Haag: Dr. W. Junk, 1048.) 36 fl. B 
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SCIENCE AND: ITS SOCIAL 
RELATIONS 


HE 'resolütions adopted by the Committee on 

Science and its Social Relations of the Inter- 
national Council of Scientific Unions at its meeting in 
Paris during June 15-16, and which have been 
forwarded to the scientific press and to scientific 
institutions, reflect faithfully the trend of thought 
among a considerable body of scientific men through- 
out the world. The recent review of the work of the 
Rockefeller Foundation in 1947 by its president, 
Dr. Raymond B. Fosdick, gives witness to similar 
views. At this meeting, Dr. C. H. Desch was the 
only British representative, Prof. F. J. M. Stratton, 
who was chairman during 1937—48, having retired on 
appointment as deputy scientific adviser to the War 
Office. Theresolutions were the outeome of extensive 
discussions on the method of working to be adopted 
by the Committee and on its future programme of 
work, and in this connexion the first resolution 
affirms the opinion of the Committce that the most 
urgent problems of the Social relations of science are 


to- day, first, the dangers threatening science from the 


fact that research in large measure has become 
dependent on military sources and on industry for its 
financing, and secondly, the way in which the results 
of science are actually introduced into society. 

Both these problems were emphasized by the 
Committee in the circular letter issued in October 
1947, and the first is the subject of keen debate in 
the United States at the present time. While the 
extension of Government research is regarded with a 
measure of distrust, a couple of recent articles indicate 
like concern at the growing practice of using university 
laboratories for the conduct of research sponsored by 
industry, and urge that the support which industry 
gives to university research should not be tied to the 
financing of particular projects, beyond designating 
a broad general field of research. Mr. S. Tout 
condemns outright the arrangements announced in 
the New York Times last January between seven 
industrial firms and the University of Chicago in 
regard to atomic research as not in the public interest. 
He urges that universities and like institutions should 
discontinue research for private enterprise and limit 
themselves to research for the public benefit. 

The position in this matter varies from one country 
to another, and there does not appear to be any 
reason for believing that in Great Britain there is 
at present any serious danger that the direction of 
academic research is being deflected by industrial 
endowment. Endowments, such as the research 
fellowships established by Imperial Chemical Indus- 
tries, Ltd., or Turner and Newall, Ltd., are entirely 
free from such restrictions other than that the 
research is to be conducted in some specific branch of 
science. Any malaise in Britain is rather related to 
the dangers arising from the subvention of research 
from rpilitary sources to ‘which the Committee on 
Science and its Social Relations directs attention in 
its third resolution. The Committee believes that 
the increasing influence of the military on scientific 
research will lead sooner or later through its secrecy 
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restrictions to the abrogation of the traditional 
freedom of expression and of publication, and will 
result in directed research not planned primarily for 
the benefit of science and mankind but rather for its 
destruction. 

While it is possible that the fears entertained on 
this point are exaggerated, it seems just as certain 
that the Atomic Energy Commission must concern 
itself with the social implications of atomic power ; 
for it is on that matter that liberty and equalitarian 
democracy become incompatible. Dr. M. H. Stone, 
of the University of Chicago, pointed out last year in 
Science (105, 507; 1947) that the Commission would 
have to concern itself with many questions which fall 
within the domain of the social sciences, and that it is 
important that similar attention should be given to 
the social effects of many other innovations flowing 
from our laboratories. Dr. Fosdick, in the Rocke- 
feller Foundation report referred to above, clearly 
had the same point in mind when, in discussing the 
unity of science, he referred to the way in which the 
activities of the Institute for the Unity of Science in 
New York, towards which ‘the Foundation made a 
grant in 1947, included research’ which cuts across the 
traditional demarcation lines of specialized disciplines 
and departments, the utilization of new knowledge in 
logic, the study of meaning and how it is communi- 
cated, and research on the philosophical, psychological 
and sociological backgrounds of science. 

More important, however, in this connexion is the 
-stress which Dr. Fosdick lays elsewhere in his report 
on the dependence of the health of the intellectual 
life of the world upon the free and unhampered 
exchange of ideas, and personnel between universities 
and research institutions in all countries. Achieve- 
ment is usually the result of the sustained thinking 
of many minds driving toward a common goal in 
many countries. The creative spirit of man, Dr. 
Fosdick once more reminds us, cannot be localized or 
nationalized. Ideas are starved when they are 
fenced in behind frontiers, and barricaded research in 
the long run leads to intellectual stagnation. 

This is why Dr. Fosdick considers that the heavy 
concentration in the United States of research in 
atomié physics is unfortunate. However necessary 
for the time being from the security point of view, 
from the point of view of the growth of knowledge 
the arrangement is unhealthy. All knowledge is so 
interlocked that we cannot control research on the 
destructive aspects of atomic energy without at the 
same time interfering with world-wide research on its 
‘beneficent. possibilities. Those American men of 
science who suggested the postponement indefinitely 
of the industrial development of atomic power not 
only recognized the impracticability of separating the 
development of nuclear power for industry from the 
growth of jtomic-bomb power, but also that in the 
harnessing! of, forces which might bring incalculable 
benefit to rhankind, knowledge could be retarded 
through lack of the cross-fertilization brought about 
by the exchange of knowledge. 

Dr. Fosdick observes further in this connexion that 
in the history of modern science no single country by 
itself has ever had the intellectual resources or the 
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imagination to bring to full fruition all the pote 
tialities of & new idea, and he comments on t 
unfortunate growing isolation of the scientific workn 
and scholars of Eastern Europe. The high level 
creative research of the distinguished mathematicia 
of the Soviet Union, her imaginative work in bi 
mediciné cannot be maintained if the Soviet Gover 
ment prevents direct and intimate relations wi 
workers in these same fields in other parts of t 
world. Isolationism is a blight which saps t 
vitality of everything it seeks to preserve. 

Set in this context, the statement issued in Gre 
Britain in July by the Atomic Scientists’ Associati 
seems lamentably weak and compares poorly wi 
the report "Policy at the Crossroads" in which t 
U.S. State Department has recently summarized t 
efforts of the United States and other Governmer 
during the last two years to secure the adoption of. 
effective system for the control of atomie energ 
Undoubtedly it is clearer than it was in 1946 that t 
sources of disagreement between the major Powe 
are so deep that the institution and working of 
control scheme are much more difficult than at fin 
supposed, and that there is little chance of agreeme 
at the moment on the lines of the Lilienthal proposs 
or on any more limited scheme. The United Stat 
Government is naturally enough unwilling to aband 
its lead in atomic weapons without a comple 
system of inspection and control which would ensu 
that no other country was building up such arm 
ments to use against America. On the other har 
the Soviet Union believes that in any control authors 
acceptable to the United States, the countries votis 
with the U.S.S.R. would be in a minority and th 
the development of atomic energy in the U.S.S. 
would pass under foreign direction. The attitude 
Soviet Russia may also be determined by the vie 
that any complete scheme of inspection would gm 
the outside world information of strategic vaN 
&bout the location of their industry. í 

While, therefore, a substantial change in int» 
national relations is necessary before any such pla 
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'ean be revived with any hope of success, the Coun 


of the Atornic Scientists’ Association quite righ» 
records its continuing belief that some form, 

international eontrol is the most desirable ultime 
solution of the problem of atomic weapons. T 
Council believes that the solution can now be soug 
only through the constant promotion of all measux 
designed to make'war less likely, and to reach 
settlement between East and West. In its anxie 
to avoid taking sides, however, the Council of t 
Association has become vague. The commendad 
attempt to avoid political bias is carried too far wh 
it avoids passing judgment on the facts. Itis scarce 
an act of partisanship to point out that the man 
science in the modern totalitarian State is essentia 
a servant of the State, and that it is treason, as inde 
the law promulgated last year in the U.S.S. 

illustrates, for him to divulge any knowledge wh. 
ever, save as the State allows. The Association do 
less than justice to the respect of British and Americ 
scientific workers for the full tradition of scient» 
freedom, or to their ‘freely expressed impatience 
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very restriction imposed on them in the name of 
security. No instinctive inhibitions will hamper 
éritish or American scientific workers in the exchange 
scientific information; but it is at least arguable 
bat collaboration. as suggested by the. Atomic 
cientists’ Association is more likely to promote, for 
^e present, a one-way traffic to the disadvantage of 
he Western democracies. That is undoubtedly the 
2al reason why the American-Soviet Science Society 
«as had to cease its efforts to promote the interchange 
K scientific ideas between American and Soviet 
sientifie workers. If an improvement in political 
3lations is a first condition of cultural intercourse, 
ne Atomic Scientists’ Association may well have 
yjected a shade too cursorily the proposal for a 
noratorium in the development of atomic energy, or 


iàb a coritrol scheme should be established of. 


aose nations which were willing to submit to the 
ssential inspection and other measures. 

No one would pretend that such a partial control 
sheme would eliminate the need for secrecy, though 

might limit the area, and it could not well intensify 
xe suspicion which already exists between East 
iad West. What it could do is demonstrate the 
wacticability of inter-nation control over an area in 
‘hich political conditions and relations gave the 
mtrol a chance to operate, and in this way it might 
ermit international control in the full sense to be 
:hieved at an earlier date once the political situation 
« the world as a whole had become favourable. The 
ommittee on Science and its Social Relations does 
ot touch on this specific problem; but in more 
aneral terms points out that the actual problems 
«volved in all social relations of science are problems 

»ncerning men’s attitude to scientific knowledge and 
» its application, in particular, to the power given by 
*ience. 

For this reason the Committee proposes to address 
self to a number of scientists, sociologists, persons 
iominent in educational work, and others to ascer- 
sin their opinions on the measure in "which the 
aethods of international scientific work contribute 


) the creation of an international spirit and to the’ 


4Bintenanee of peace and on the ways in which 
sientific organisations and scientific men could 
atensify their activities for the maintenance of peace. 
‘his inquiry should be terminated before the end of 
eptember 1948, and the results will be presented to 
ue secretariats of the United Nations Organisation 
ad of its Educational, Scientific and Cultural 
rganisation as well as to the International Scientific 
"ions. It appears from the memorandum that the 
ommittee contemplates investigations into these 
roblems with the help of psychology, the social 
siences, economics and juridical science as well as of 
ae medical, agricultural and engineering sciences, 
1 particular, the Committee urges the United Nations 
ducational, Scientific and Cultural Organisation to 
'omote the formation of international organisations 
presenting the medical and the engineering sciences. 
. is true that the composition of the Committee on 
"ence and its Social Relations gives it little authority 
: speak forthe engineering and medical sciences : 
yen for the physical sciences its basis may well be 


NATURE 


237 


regarded as altogether too narrow to be representative. 
If that limitation is kept in mind, the proceedings at 
its meeting last June demonstrate that the Committee 
should nevertheless prove: of real value in indicating 
gaps in the field which need attention, and in stimu- 
lating thought about general and particular problems: 

In both respects it can be claimed that the present 


, memorandum merits careful consideration by the 


world of science, and as Dr. Lampitt recently 
remarked in Edinburgh, at the annual nieéting of the 
Society of Chemical Industry, too little is known, in 
Great Britain even, of the work of the international 
unions. Besides its observations on the danger to; 
science inherent in subvention from military science, 
the, Committee elaborated the principles of a Charter 
for. Scientists which deserve full discussion, and im. 
particular from the point of view of their practicability ` 
in industrial as well as in Government employment. 
It also focuses attention on two other principal 
aspects of the social relations of science: the changes 
introduced in human societies through technological 
developments of science; .and the antagonisms 
between biological order and social order. 

In regard to the first of these, the Committee 
suggests for investigation as soon as possible, in 
addition to subjects already proposed by the secre- 
tariats of the Natural Sciences Section of the United 
Nations Educational, Scientific and Cultural Organisa- 
tion, the effect on society of such developments as 
vitamins, new races of wheat and other food grains, 
artificial insemination, television, products derived 
from nylon, antibiotics, sulphonamides, etc., and the 
medical applications of artificial radioactive elements. 
As a first step, it is proposed to create two sub- 
committees to consider the formation of study groups 
to investigate the various items, and another sub- 
committee will be formed to organise meetings of 
specialists where the points of view of the biologist, 
the sociologist and the psychologist can be brought to 
bear on the explanation of antagonisms between 
human biology and society. 

The Committee on Science and its Social Relations 
may thus be making a much more vital contribution 
to the development of international understanding 
thari the Atomic Scientists Association or like bodies 
are able to do at the present time. It is, of course, 
important that there should be no duplication of 
effort, and that the limitations of what is practicable 
at the present time should be kept in mind. For- 
tunately, the memorandum’ from the Committee on 
Science and its Social Relations indicates that the 
Committee is anxious to work harmoniously with the 
International Council of Scientific Unions and the 
United Nations Educational, Scientific and Cultural 
Organisation, ‘and that it only proposes independent 
actión where gaps are clearly seen to exist, and then: 
by agreément as to the means to be used., There. can, 
therefore, only be welcome for this further: declaration 
as to the dependence of scientific advance on full 
freedoyn of communication and discussion, and for 
the proposals to foster fresh opportunities for contact 
between creative minds at those borderlands of the 
sciences which Have in the past proved so often their 
fertilizing and stimulating power in intellectual effort. 
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LAWS AND CONSTITUTIONS 


The Federalist, or the New Constitution _ 

By Alexander Hamilton, James Madison atid John 
Jay. Pp. Ixxi + 484. (Oxford: Basil Blackwell, 
1948.) “9s. 6d. net. 


A Fragment on Government and An Introduction 
to the Principles of Morals and Legislation 


By Jeremy Bentham. Pp. Ixvii + 435. (Oxford: 
Basil Blackwell, 1948.) 9s. 6d. net. , 


N an interesting comment on “The Federalist”, 

immediately after the publication in 1788 of the 
Jast of the essays of which it is composed, Washington 
wrote to Hamilton: ‘When the transient circum- 
stahces and fugitive performances which attended 
this crisis shall have disappeared, that work will 
merit the notice of posterity, because in it are candidly 
discussed the principles of freedom and the topics of 
government, which will always be interesting to 
mankind, so long as they shall be connected in civil 
society”. With the rapid increase of American power 
in the past half-century, and the significant emphasis 
placed upon the ‘American way of life’ in current 
political agitations, it is'important that some effort 
should be made to understand the influences that 
have shaped the growth of the great Republic, and 


“The Federalist” must always stand as anrévealing 
commentary on the struggles of its early days: “Here 
it is presented in the simple but attractive format of 
Blackwell’s “Political Texts” series, with &'valuable 
introduction by Max Beloff. 8 

The work is essentially a practical contribution to 
the controversies that raged about the constitution 
of the new United' States during 1787-88; but at 
the same time, as Washington's comment suggests, 
it is concerned with some of the fundamental problems 


of politics. While seeking to justify the constitution, . 


it also provided, by inference, a cautious analysis of 
society and of society’s instrument, the State. But 
the analysis of society is based upon & belief in natural 
rights that was characteristic of the age and that had 
already found, expression in the challenging words of 
the Declaration of Independence. Government and 
law, it was held;had the limited task of preserving 
natural right$/ and especially the rights of property : 
“As long as the reáson of man continues fallible . . . 
different opinions will be formed. . . . The diversity 
in the faculties of men, from which the rights of 
property originate, is not less an insuperable obstacle 
to an uniformity of interests. The protection of those 
faculties is the first object of government. From the 
protection of different and unequal faculties of acquir- 
ing property, the possession of different degrees and 
kinds of property immediately results ; and from the 
influence of these on the sentiments and views of the 
respective proprietors, ensues a division of the society 
into different interests and partieg.." . . A landed 
interest, a manufacturing interest,,” a, ‘mercantile 
interest, a moneyed interest . . . growrup of necessity 
in civilized nations. The regulatior of these 
various and interfering interests forms the principal 
task of modern legislation.” 

It would, be unwise to read into this more than it 
was meant to:corivey ; but here, as elsewhere in “The 
Federalist”’s:arejto be found the origins of the differ- 
ences over'-the interpretation of ‘democracy? that 
to-day divide east and west. Many of the ideas of 
the work look back to Locke a centyry earlier; but 
the framers of the American constitutionewere able to 
go far beyond Locke in basing their new system on a 
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fundamental, written constitution. To this fact is t 
be attributed much of the static quality and legalistà 
character of the constitutional development of. th 
United States, modified though this has been, fron 
Jefferson to Roosevelt, by new glosses. In short 
“The Federalist” is a valuable contribution to th 
study;of contemporary history. The philosopher ma, 
condemn its limitations ; but it has been described a 
"the finest study in the economic interpretation o 
politics which exists in any language", and, as Mi 
Beloff rightly points out, “a text which can still b. 
argued about, is & text worth reading". It ha: 
moreover, acquired a new significance through th 
present discussions on ("Western Union". 

The American Declaration of Independence we 
issued in 1776, a year which proved to be somethin, 
of an annus mirabilis, for it saw also the appearance 
of two other works of lasting influence, namely, Adar 
Smith's "Wealth of Nations" and Bentham's “Frag: 
ment on Government, which was itself a commentar, 
on yet another book of importance in the politics 
evolution of Britain and America, Blackstone’ 
“Commentaries on the Laws of England” (1765). I 
the same year, too, Bentham was working on a 
introduction to a new penal code, which finall 
appeared iri 1789 as “An Introduction to the Prir 
ciples of Morals and Legislation”. The ‘Fragment 
and “Principles”, Bentham’s earliest works, no* 
appear together in a convenient volume, introduce: 
in & clear and balanced survey by Mr. Wilfrid Harr. 
son. , The two works, Mr. Harrison claims, “occupy 
‘special place in political theory. They are the fir: 
major works in which a clear statement is given of th 
nature of government as an instrument the value i 
which is to be judged by its effects, and in which at th 
same time far-reaching claims are made in regard t 
the potential effectiveness of government."  Earlk 
philosophers who had written of the State as a huma. 
rather than a divine institution had concerned then 
selves far more with the contractual obligatior 
underlying it than with its actual working. Bentham 
like the authors of '"The Federalist”, turned to pra» 
tical issues, and sought by & critical examination v 
the conduct of man in society to suggest the lines « 
improvement. His own copy of the “Fragment”, : 
Mr. Harrison reminds us, was inscribed by him 
“This was the very first publication by which men s 
large were invited to break loose from the tramme 
of authority and ancestor-worship on the field » 
law"; while the very opening of the work lini 
investigation (“discovery”) with “reformation”, 

Bentham was thus typical of the best that his ag 
could produce, though his influence was not wide! 
felt until the great period of reform that opened in th 
eighteen-twenties, towards the end of hi$ long lif 
Whether, but for the French Revolution and th 
horror of change that it excited, he could hav 
achieved more at an earlier period cannot now M 
decided ; but the influence of this typically eighteenti 
century thinker of the pre-industrial era is writ lar, 
upon the history of Britain and British ideas in til 
nineteenth century. That influence flowed large. 
from Bentham, the philosophical radical of the lat 
period. The interest of these earlier works lies part. 
in the optimistic view of human nature which led hi 
later to declare of the period in which they we: 
written that he “never suspected that the people j 
power were against reform ; [he] supposed they on) 
wanted to know what was good in order to embrace 
it". Utilitarianism is now a largely discredited creec 
but its place in nineteenth century developmen. 
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anot be ignored. Bentham’s work, vast in quantity, 
as fragméntary and limited in scope ; but his method 
'eritieal thinking, as set out, for example, in the 
osing words of the “Fragment”, was sound, and 
ith “The Federalist” in mind .one may read with 
terest its application in the “Principles” to the 
eas of the Declaration of Independence. _ ‘With 
'en, Who are unanimous and hearty about measures”, 

entham wrote, "nothing i is so weak but máy pass in 
«e character of a reason." The remark, and the 
ethod, have lost none of did validity during the 
riod of nearly-two centuries since these words were 
st down. MavricE Bruce 


No. 4 


*? 


BERKELEY :: FATHER OF PLANT 
| PATHOLOGY 


?ytopathological Classics, No. 8 

loservations, Botanical and Physiological, on the 
otato Murrain. By M. J. Berkeley; together with 
slections from Berkeley’s “Vegetable Pathology" 


ade by the Plant Pathology Committee of the. 


witish Mycological Society. Pp. 108, (East Lan- 
og, Mich.: American Phytopathological Society, 
848.) 1.50 dollars. 


ODERN farmers and gardeners are now well 
acquainted with the possibilities of control of 
tant disease. Should a new trouble be found, it is 
sually only a matter of time before & palliative or 
medy is discovered: It is, therefore, somewhat 
&fficult for us to realize the state of passive acceptance 
crop ‘blights’ which prevailed a century ago. We 
in, however, give & far greater measure of apprecia- 
on than could be accorded by his contemporaries to 
1:6 Rev. Miles Joseph Berkeley. He, more than any 
ther, established on a sure foundation the concep- 
on of plant disease caused by parasitic fungi. 

It is true that fungi had been found growing on 
fants to their detriment before Berkeley’s classic 
aper on the ‘potato murrain’ appeared. There was, 
owever, no clear ‘indication whether they were the 
timary cause, or a secondary effect, of the diseased 
mdition. Berkeley’s full powers were called forth 
y his celebrated literary controversy with Dr. John 
indley, who'stated the purely physiological view 
aat the ‘murrain’ was due to disturbed water 
dations resulting from unusual climatic conditions. 

is impossible not to feel reverence for the scholar- 
ip and erudition of Berkeley’s paper. Now that it 

reprinted in this classic form, it can provide back- 
sound for teacher and student, and still give 
aspiration to the more specialized mycologist. 

The selections from ‘Vegetable Pathology" made 
y the Plant Pathology Committee of the British 
Kycological Society provoke rather a different note 
€ humility.’ The completeness of Berkeley’s concep- 
ron of disease as abnormal functioning of plants 
ads, as yet, no corresponding completeness in 
odern studies. We are, alas, only too well acquainted 
ith ‘Congelatio, freezing’ and ‘Sphrigosis, ranlmess', 
ut know all too little about them. Should anyone 
3k us the cause of 'Exostosis, hard excrescences 
onsisting of sound tissue’, we can only say we know 
aey occur, and shake our heads about the cause. 
3 is not that we have been idle, for studies on virus, 
a mineral deficiencies and on some non-parasitic 
saladies have explained many of Berkeley's classified 


iseases, The science of genetics has elucidated still. 


aore, The real shortcoming is that whereas Berkeley 


1 
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diricted the attention of mankind to damage caused 
by parasitic fungi, and showed that it was amenable 
to control—he it was who suggested the use of 
sulphur.&nd lime to Mr. Tucker—the science of plant 
pathology languished until twenty years ago. It then 
began to gather momentum, is now beginning to com- 
mand the respect of practical growers, and should look 
forward to & brighter future. . JOHN GRAINGER 


FROM RADIUM TO THE ATOMIC 


BOMB 
Atomic Energy i 
ByjDr. R. R. Nimmo. (Frontiers of Science Series.) 
Pp; 201. (London: Pilot Press, Ltd., 1947.) 95. 6d. 


HE ‘Frontiers of Science’ series, of which this 
| is the first number, is stated to be “intended for 
the! growing-non-specialist public which wants to keep 
abreast of recent scientific developments and so keep 
pace with a changing world”. Atomic energy is 
undoubtedly one such important scientific develop- 
ment, and the general editor of the series, Dr. A. C. B. 
Lovell, has chosen well in asking Dr. Nimmo to write 
an account of the progress made in nuclear physics 
from ;the, discovery of radioactivity in 1896 to the 
reléaso;óf-the first atomic bomb in 1945. Dr. Nimmo 
was, during the Second World War, a member of the 
British team engaged on the atomic bomb project in . 
the. United States, and has since been working at the 
University’ of Birmingham on the construction of 
particle accelerators, so that he writes on his subject 
with considerable authority and knowledge. Ib is 
trué that Dr. Nimmo divulges no secrets, nor gives 
any: information that is not contained in the official 
Smyth Report; but he does not hesitate to read 
betwben the lines and to set down in detail all reason- 
able deductions that an expert in this field can make 
frora the official information. 
To those with a moderate knowledge of chemistry 
and; physics the first half of the book can be recom- 
mended as an excellent introduction to "modern: 


„atomic structure and as an account of modem 


experimental techniques. The gecoiid: half of the book 
deals with nuclear fission, chain reactions, uranium 
piles, plutonium, the atomie bomb and atomic energy 
plants, and will be read with interest by all who have 
not access to, nor the time nor ability to wade 
through, the mass of uncorrelated information which 
has'been published during the last few years. 

The last chapter of the book, on atomic energy 
and, the future, is naturally speculative, but the 
problems to be faced and overcome are clearly stated, ' 
and the difficulties in the way of rapid development of 
nuelear physies, such as considerations of military 
security and the delay in the declassification of | 
fundamental data,, are specifically mentioned. The 
author's attitude. isrwell summed-up in the concluding ' 
sentence of thé, ‘book, “The future is full of hope and 
promise, but only if we see to it that never again are 
these new powers used for killing and destruction”. 

The reviewer has two faults to find with this 
otherwise excellent book. One is that, though 
reference is made to the health hazards in atomic 
energy. work, little or no referencesia, miade to the 
great” benefits of the use of radioactive tracers ‘in 
medicine, agriculture and industry. "The other is the 
unusual arrangement of type and size of page, which, 
with its lomg close lines, is very fatiguing to the 
reader. ` S. WEINTROUB 
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UNIVERSITY EDUCATION IN 
NOTTINGHAM 


By Pror. H. T. H. PIAGGIO 


OS July 9, 1948, the King in Council conferred 
full university status upon University College, 
Nottingham, so tbat the efforts of more than seventy 
years were crowned with success. In 1875 Mr. 
Richard Enfield asked the Nottingham Corporation 
to erect buildings to accommodate the Cambridge 
University extension lectures then being delivered in 
the city, and to add a library and a chemical labor- 
atory. An anonymous donor offered £10,000 for this 
purpose. The Corporation adopted the scheme in an 
improved form, to include also a natural history 
museum and provision for the teaching of several 
branches of science, which up to then had been 
earried on by the Mechanics’ Institute. The found- 
ation stone was laid in 1877, and the College opened 
in 1881. At first there were only four professors, the 
Rev. J. F. Blake (natural sciences), Dr. F. Clowes 
(chemistry and metallurgy), Dr. J. A. Fleming 
(physics, mathematics and mechanics), and the Rev. 
J. E. Symes (English) with four lecturers, two 
demonstrators; and fifteen part-time teachers of 
science. Dr. Fleming (later Sir Ambrose Fleming, 
the inventor of the thermionic valve) left after one 
year, and was succeeded by Mr. William Garnett, At 
first there was no principal; but Dr. Clowes.acted in 
this capacity from 1887 until 1890, and Mr. Symes 
from 1890 until 1911, both in addition to their 
professorial duties. A professor of engineering was 
appointed in 1884. In the following year the College 
started to train teachers. In 1893 a new wing was 
opened for the engineering and technical students, 
designed by the versatile Dr. Frank Granger, who 
later became professor of classics and philosophy. In 
1898, Mr. Ernest Weekley, afterwards well known for 
his books on philology, became professor of French, 
and Dr. F. S. Kipping, from whose researches on the 
organic compounds of silicon the new silicone plastic 
industry has developed, became professor of chemis- 
try. The culmination of this period of development 
was the Charter of Incorporation (as & University 
College) conferred by the Privy Council in 1903. 
After this, for some reason, there was a check to 
the development. Perhaps the splendid initiative of 
the Nottingham Corporation in founding the College 
led'the citizens to think that there was no need for 
them to take an active interest. Certainly the neigh- 
bouring counties considered it purely a Nottingham 
affair, which was no responsibility of theirs. In 1911 
it became evident to Mr. W. H. Heaton, who after 
many years as professor of physics and mathematics 
had been appointed principal, that if a great effort 
was not made, the College was likely to, decline. He 
established professorships of minirig, economics and 
commerce, geology and geography, and-history, and 
in 1913 there were hopes of a full charter. But in 
19014 eame war, and for four years the College was 
nearly empty. In 1919 the ex-Service men returned 
in embarrassing numbers, and the buildings were 
greatly overcrowded. The site in Shakespeare Street 
had, very little room for expansion. There was diffi- 
culty in obtaining staff, and the financial pésition 
gave cause for anxiety. At a time when the 
difficulties seemed almost insuperable, Alderman E. 
Huntsman directed the attention of Sig Jesse Boot 
(afterwards Lord Trent) to the good work done by 
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the College; thus, for example, an evening student 
Mr. E. H. Barton, was able to become a professor o» 
physics, a fellow of the Royal, Society, and a recog 
nized authority on acoustics. Sir Jesse's interes 
was aroused, and he allocated to the College a larg 
site with a setting of exceptional beauty above th: 
lake in University Park. Since then the Coleg 
Council ‘has acquired a good deal of adjacent landi 
and is now in the happy position of having room fo» 
as many lecture rooms, laboratories, and halls o 
residence as are likely to be required for very man; 
years to come. The new buildings were opened b; 
King George V in 1028; but for some years longe 
the Faculty of Applied Science remained in Shake 
speare Street, Nottingham, which also remained th 
headquarters of the vigorous Adult Education 
Department set up in 1920 under Mr. (later Prof; 
Robert Peers. This Department is one of the larges 
of its kind in Great Britain. 

In 1930 Mr. Hugh Stewart became principal, an» 
threw himself with great energy into preparing for 
full university status. In particular he emphasize» 
the importance of research. He pointed out th 
necessity of transforming the governing body to tak. 
account of the fact that the College now served th 
whole of the East Midlands. Unfortunately, his 
incessant labours caused his untimely death in 19384" 
After a year with Dr. Granger as acting~-principaM 
Mr. H. A. S. Wortley was appointed principal. He 
had gained an extensive knowledge of the needs o 
the area in his former capacity as professor o» 


_ education, and his wide popularity enabled him t: 


carry through changes which, though necessary, wer 
sometimes a break with local traditions: In 1938 h 
obtained the' supplementary charter, which recom 
stituted the governing body on the lines suggeste» 
by Principal Stewart. From 1939 until 1945 progres 
was again stopped by war. In 1945 the Universit; 
College handed over the Shakespeare Street building 
and the responsibility for evening classes, and tech» 
nical education to a new authority, the Nottinghan 
and Distriet Technical College. In 1947 the Midlan: 
Agricultural College became part of the Universit. 
College. In the same year was set up an Institute c 
Education, which will co-ordinate educatione 
activities, including research, over a wide area. 

It was anticipated that Principal Wortley’s nex 
achievement would be the attainment of a fu 
charter; but worn out with the double burden’ 
the war years, during which he also acted as deput 
regional commissioner, his health collapsed, and In 
died suddenly in 1947. The arduous task of gatherin. 
up, at short notice, the many tangled threads{ 
half-completed schemes was taken up by Prof. Peer» 
who, as acting-principal, had the satisfaction¥ « 
reaching the goal towards which so many had strive 
for so long. He has also greatly strengthened tk 
staff, made fuller provision for research, and draw 
up the degree regulations for the new university 
Mr. B. L. Hallward, for many years fellow of Pete» 
house, Cambridge, and at present headmaster : 
Clifton College, will become the first vice-chancello 
The chancellor is Lord Trent, previously preside» 
and chairman of the College Council. He is the so 
of the College’s great benefactor. 

The University will start with five faculties, ara 
(including law, theology, music, economics and socit 
administration), education, pure science (includim 
pharmacy), applied science (mechanical, electric 
and civil engineering, mining and fuels) and agr 
culture (including horticulture). New professorship 
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we being established, and new buildings erected. 
‘the number of students is now about three times 
hat in 1938-39, and applicants have to be refused 
or lack of room. Negotiations to consider how the 
Jniversity and the technical colleges of the area can 
0-operate are in progress. 

In addition to all the usual academic subjects 
except medicine), the University will deal with 
ertain special branches in which it feels particularly 
trong. It will continue the biochemical studies of 
he late Prof. J. M. Gulland, but with & shift of 
mphasis from nucleic acids to heterocyclic organic 
ompounds of importance in chemotherapy. Phar- 
macy will continue to receive much attention, and 
will develop on the research side. Among other 
Krong points are magnetism, mycology (with a 
raduate diploma), ecology and parasitology of 
weshwater fishes, soil mechanics, statistical methods, 
‘own planning, and Biblical and related studies. The 
Jast Midlands is an important mining area, and the 
Jniversity is dealing with the related geological 
»roblems, and with mine ventilation. Experiments 
a new methods of mine illumination are expected to 
ontribute to the.health and amenities of the workers 
wt the coal face. 

A Board of Local Studies has been set up. Con- 
ributions have already been made to Roman-British 
rcheology, the history of the Civi War (which 
«arted in Nottingham) and of other national events 
with a local setting, also of economic conditions in 
he eighteenth and nineteenth century, particularly 
«f the lace and hosiery trade. A valuable source of 
("formation about medieval social and economic 
:0onditions is now available in the University library, 
m which Lord Middleton and Mrs. Perey Clifton, 
‘epresenting two families which go back for many 
senturies, have deposited their family records. 
Sconomie conditions of our own time will be studied 
oy the rapidly increasing Department of Economics 
«nd Social Study, which is now to be subdivided. 
We look forward with confidence to the contribution 
he University will make to the East Midlands, to 
he nation, and to the international fraternity of 
earning. . ` 


:NZYMATIC CONTROL OF CELL 
DIVISION IN MICRO-ORGANISMS* 


By Dr. WALTER J. NICKERSON 


(John Simon Guggenheim Memoria! Fellow) 
Laboratorium voor Microbiologie, Delft 


| ROM lines of evidence converging from apparently 

widely separated fields it now appears possible to 
issemble evidence indicating that cell division in 
nicro-organisms, and probably also in other organ- 
sms, is under the control of a unit enzymatic 
nechanism. The lines of investigation, developed 
juite independently, forming the foundations for 
shis thesis are: (1) physico-chemical studies by 
Kinshelwood and co-workers! on the kinetics of 
»&eterial growth and the state of balance between 
livision and elongation; (2) the studies of Witkin? 
‘genetic), Hisenstark and Clerk? (electron micro- 
scope), and others*6?5?? on irradiated bacteria ; 
'3) cytochemical investigations of Pratt and Dufrenoy* 


* Based on a lecture given at the London School of Hygiene and 
ropical Medicine on March 22, 1948. 
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on the mode of action of penicillin; (4) metabolic 
studies on dimorphie pathogenic fungi by Nickerson 
and Edwards?; and (5) examination of the chemical 
control tof morphogenesis in yeasts by Jillson and 
Nickerson’, the common denominator in all of these 
lines of investigation being a close examination of the 
effects of inimical or critical conditions on the morpho- 
genesis of dividing cells. The examinations have 
revealed a common fundamental attribute of cell 
division of micro-organisms. 

This fundamental attribute may be expressed by 
the use of a simple notation. Bacteria (B) may be 
induced to elongate into filaments (F) by various 
treatments which inhibit cell division but which do 
not simultaneously inhibit growth. The process 
itself may be denoted as a B — F conversion. Like- 
wise with yeasts (Y), it is possible both to induce 
elongation into mycelia (M) structures through 
inhibition of cell division, and to inhibit the process 
in yeasts that normally show Y — M conversions as 
a characteristic feature. There are, furthermore, 
fungi which can be interconverted from a mycelial to 
a yeast form by changes in temperature alone, and 
for these it seems permissible to write Y = M as an 
expression of the phenomenon. In the three cases 
the normal division mechanism by which miero- 
organisms maintain a single-cell condition may be 
inhibited . without the simultaneous inhibition of 
other metabolic processes, thus permitting the 
organism to grow, unchecked, as a filament. Other 
common properties of the B > F and Y — M pro- 
cesses, as will be shown, permit the assumption that 
a comparable mechanism is being affected in the 


. three eases. 


Hinshelwood has developed a very convenient 
concept with respect to the change B — F from his 
studies on the action of proflavine, m-cresol, and of 
the effect of the nitrogen source on bacterial growth. 
Normal growth is viewed as the result of a balance 
between a division (D) factor and an elongation (L) 
factor; the latter factor has been shown to be 
diffusible. This diffusibility of the elongation factor 
L was recorded from the property of culture filtrates 
from Bact. lactis aerogenes of hastening the onset of 
growth, through a shortening of thi lag period, when 
&dded to culture media; in some instances division 
did not keep pace, and the process B — F resulted. 
Other methods for disturbing the balance between 
the division and elongation factors included the 
incorporation into a nutrient medium of traces of 
m-cresol or proflavine; these agents selectively 
inhibited division without exerting marked sup- 
pressive action on other cell functions, with the 
result that cultures of Bact. lactis aerogenes so treated 
consisted of tangled masses ‘of long thread-like 
elements. 

While the appearance ofthe BF phenomena is not 
markedly apparent with most bacteria in ordinary 
culture media, the production of the Y + M process 
and the occurrence of Y = M among several of the 
pathogenic fungi are essential characteristics of their 
identification. It will be well to present at once the’ 
reasons for believing that the growth of yeasts by 
budding and of bacteria by fission may be accom- 
plished in a comparable fashion despite apparent 
morphological differences between the two modes of 
growth. At least three rather convincing reasons may 
be advanced for this view. (1) Budding of yeasts has 
been shown?' to exhibit the same mechanical principle 
(Principle qf Least Action) characterizing the growth 
of other cells with determinate axes (inter alia, rod- 
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shaped bacteria), for a yeast bud arises so that its 
long axis is a tangent to the mother cell at the point 
of contact. (2) There are genera of yeasts, for 
example, Saccaromycodes, which reproduce by fission, 
as do bacteria, but which are ostensibly related to 
other yeasts. (3) As will be shown, certain substances 
in trace concentrations promote the process B — F 
(and, furthermore, the promotion of B — F in Gram- 
positive bacteria is accompanied by a loss of Gram- 
positivity); these same substances, in trace con- 
centrations, promote the process Y — M and loss of 
Gram-positivity in yeasts. Having set forth seemingly 
valid reasons for believing that the division of yeasts 
and of bacteria result from the action of closely 
comparable mechanisms, we may proceed with 
further comparisons. : 

Among the yeasts, the. order Mycotoruloidee is 
characterized by the formation of mycelial structures ; 
three genera, Candida, T'richosporon and Brettano- 
myces, are included in the group. Experimental work 
pertinent to the discussion has been carried out 
mainly with species of Candida. In this genus there 
is one species, C. albicans, undoubtedly pathogenic 
for man and experimental animals, together with 
species of probable pathogenicity, and others that, 
are non-pathogenic. All species exhibit the process 
Y — M under appropriate conditions. C. albicans 
may cause infections of variGus tissues, including 
chronic infections of the skin and nails. These latter 
regions may also be infected by other pathogenic 
fungi, the dermatophytes ; now it is a clinical fact 
that mixed fungus infections of the skin or nails are 
rarely encountered. With isolates of C. albicans and 

_the dermatophyte, Trichophyton rubrum, obtained 
from nail infections, Jillson and Nickersori® attempted 
to learn if the growth of one fungus could inhibit the 
growth of the other in culture and thus contribute 
an explanation for the known clinical situation. 
Such ‘was, indeed, found to be probable. But the 
inhibitory effect exerted on C. albicans by T. rubrum 
was of a differential type; only the development of 
mycelial structure, M, was inhibited, whereas growth 
in the yeast phase, Y, was not appreciably affected. 
This 7T. rubrum effect was obtained first in two- 
membered pure cultures, and later shown to result 
from the production of two diffusible ‘metabolic 
products, which have been partially characterized. 
Recently it has been found that activity in one of 
the fractions is probably the result of its —SH group 
content. 

Early in the study of the effects of penicillin action 
on micro-organisms, it was found by Gardner’ that 
sub-bacteriostatic concentrations of penicillin induced 
B —.F conversions in Gram-negative as well as in 
Gram-positive bacteria. More recently, the cyto- 
chemical investigations of Pratt and Dufrenoy have 
amply confirmed this point and demonstrated that 
Gram-positive bacteria become Gram-negative in 
the process. The latter authors have also made it 
clear that the probable mode of action of penicillin 
against Gram-negative organisms is the same as 
against Gram-positive organisms, in spite of the 
higher concentrations needed to achieve effects 
against the Gram-negative group. A very significant 
point emerging’ from these researches‘ is the implica- 
tion of —SH group oxidation with the mode of action 
of penicillin. In plate inhibition-zone studies*with 
Staphylococcus aureus, positive tests for —SH groups 
were always obtained with cells in the uninhibited 
regions, but were never obtained in the inhjbited zone. 
The fact, that loss of stainability of the Gram-positive 
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complex accompanied the B — F process, resultin 
from penicillin action, also implicates —SH grow 
oxidation, since Henry and Stacey’s® investigation. 
on the chemical nature of the Gram-positive comple 
have shown it to be magnesium ribonucleate wit 
associated —SH groups; oxidation to S—S abolishe 
the stainability of the complex. Pratt and Dufreno 
have expressed the view‘ that penicillin exerts it 
bacteriostatic effect by promoting the oxidation < 
—SEH to S—S, and Cavallito? has shown that cysteim 
can suppress the action of penicillin, presumably b: 
acting as an —SH donor. 

The probability that —SH groups represent th 
active component of one of the 7'. rubrum filtrat 
factors effecting a suppression of the Y —- M proces 
may be taken as further evidence of the similarity « 
cell division processes in bacteria and in yeast» 
Similarity in the action of cobalt on penicilli 
inhibition and on the Y — M process further link. 
—SH groups in the two processes. Pratt an 
Dufrenoy* have noted that trace amounts of th 
cobalt ion Cott increase the sensitivity of micrc 
organisms to penicillin inhibition. It seems possibi 
that the effect of cobalt lies in its ability to forp 
complexes with cysteine, as shown by the work « 
Michaelis'®. In studies on the toxicity of cobalt t 
yeastsH, a very sharp break appeared in the curve c 
growth v. concentration of cobalt ion in the region c 
M/10,000 Cott. Employing radioactive Co*+™, à 
was found"! that most of the activity accumulated. i; 
growing yeast cells in one distinct fraction. Th» 
activity was retained in the cells during prolonge: 
washing and during ether-acetone extraction, bu 
was removed by cold 10 per cent triehloracetie aci» 
extraction. The Co"--" was precipitable from th» 
extract on standing, after neutralization, as a light 
brownish flocculant. Work on the type of bindin, 
for the cobalt in this fraction is in progress. Th 
addition of Cott to media, in amounts insufficient t: 
inhibit growth, favours the development of Y — 2 
process in yeasts ordinarily existing only in a Y forr 
on agar media. Hansenula anomala has been par 
ticularly examined in this connexion!*,3, It develop: 
much elongated cells, which tend to remain attache 
to give an appearance suggesting ‘trees’, on a mal 
agar medium with added cobalt ions. Cysteim 
antagonizes the cobalt ion effect. 





Fig. 1. Candida albicans from untreated slide culture on potato 

agar showing normal production of Y- and M-forms. Stained 

with 1 per cent aqueous toluidine blue; distinct nucleus in each 

Y-cell; three nuclei may be discerned along the length of the 
M filament. x 750 
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Fig.2. T'richosporon capitatum from potato agar slide culture with 
penicillin (10 O.U./ml.). Toluidine blue staining. Production of 
two types of Y-cells(arthrospores and blastospores)1s characteristic 
of this yeast. Nuclei were spaced at more or less regular intervals 
for more than 100 4 along the partially drawn A-fllament 


The implication of the —-SH group of cysteine in 
Ihe division processes of bacteria and of yeasts recalls 
he earlier work of Voegtlin and Chalkley! on 
Kmæba proteus, of Hammett! on Paramecium, and 
f Brechet!! on the embryonic development of 
amphibia. In all this work, a relationship between 
—SH groups and cell division was strongly indicated. 
Vith Ameba it appeared" that glutathione enhanced 
the rate of nuclear growth (while cupric ions impeded 
t), thus speeding cell division, since divisiori occurred 
egularly at an almost constant nuclear volume. In 
he experiments of Chalkley and Daniel”? on Ameba, 
t was found that on the failure of fission processes 
experimentally induced) to result in cell division, 
here remained rio ‘residual tendency’ towards 
ivision ; the cell was left with two nuclei. Division 
f one of these was necessary before cell division 
‘ould again occur. In a general way, this relation- 
hip holds with yeasts for Y — M processes. Ex- 
«emely long filaments may be observed with only 
me or a few nuclei scattered along the length of the 
f growth. With Candida albicans, which produces 
fusters of blastospores (uninucleate Y cells) at loci 
paced along an M axis (see Fig. 1), wo may have an 
xample wherein division of an JM-nucleus results, 
‘ot in division of the already formed filament, but 
4 intensive localized budding of yeast cells. In other 
istanees (Fig. 2) M-elements may be seen with 
‘amerous nuclei scattered along the filament. In 
he Y — M process it appears that the normal close 
ssociation between nuclear and cell division is 
àsrupted so that growth occurs without cell 
ivision, while nuclear division may or may not 
cur. 

In the experiments of Hinshelwood on bacteria and 


€ Nickerson et al. on yeasts, a very large proportion 


Agents uncoupling cell-division from cell-growth a ^ 
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of the cells exposed to the various division-inhibiting , 
substances were found to have entered an elongated 


. state. Normally, with C. albicans, one may observe 


mycelia’ production around the entire border of & 
colony. The very high proportion of cells exhibiting 
an inhibited division, but uninhibited growth (defined 
as-an irreversible increasé in volume, following Went 
and Thimann!5) seems to preclude the operation of 
mutational or survival-selection mechanisms as the 
basis for the observed phenomena. This is strength- 
ened by the reversible nature of the processes, since 
filament or mycelial stages may readily give rise to 
bacterial or yeast forms of growth following the 
removal of the active chemical agents and transfer to 
suitable growth media. It seems permissible to 
regard the inhibition of division as the inhibition of 
an enzymatic mechanism, which may resume func- 
tioning when the inhibiting agents are removed. The 
effectiveness of proflavine, m-cresol, cysteine, and 
cobalt in trace concentrations against the division 
mechanism of growing cells favours an enzyme- 
inhibition concept. The specificity of these sub- 
stances for the division mechanism of growing cells 
favours a unit enzyme-inhibition concept. 

The argument in’ «favour of a unit. enzymatic 
division mechanism in éells of micro-organisms based 
on the specific response df cells to trace concentrations 
of proflavine, m-cresol; cobalt, and cysteine may be 
evenymore forcefully presented in the case of peni- 
cillin) Penicillin, as Dubos!? has emphasized, does 
not act as a generalized, non-specific protoplasmic 
poison ; its effectiveness in high dilution favours the 
concept of attack on specific loci of the cell. Much 
evidence now points to the action of sodium-penicillin 
G as operating through a shift toward the right in 
the —SH = S—S functions of the cells; as has been 
noted, cysteine (—SH) suppresses the action of 
penicillin. The action of penicillin in sub-bacterio- 
static concentrations in promoting the process B — F 
is one of the first detectable effects of penicillin. 
This specificity at extreme dilution is significant. 
The parallel (see Table) between the general phenomena 
of the processes of filament formation in bacteria, 
mycelium formation in yeasts, and penicillin action 
indicates a common specific functional unit as the 
sensitive locus in the cell. E 

Such a unitary enzyme concept is supported by 
genetic studies on irradiated bacteria (Witkin?, Lea**), 
and by electron microscope studies of irradiated 
bacteria (Hisenstark and Clark’). Following ionizing 
radiation of bacterial cultures, Kempster?! early 
observed that cells might fail to divide but retained 
the power of growth since elongated filaments were 
produced. Haberman and Ellsworth” have produced 
elongated cocci by such procedures, and Witkin? 
obtained greatly elongated cells of Esch. coli. The 
elongations following radiation have generally been 
observed to be irreversible. D 

Witkin, - employing X-radiation, has obtained 
permanent B — F conversions; her analysis of the 
dosage-response data indicates a ‘one hit-one"gene' 
inactivation. Examination of filaments of Esch. coli 
(X-ray induced) in the electron microscope by 





Ribonuclease action 





Compound ' BoF YM e Gram positivity 
Proflavine .. promoted?! promoted? &bolished!".*1 inhibited!” 
Cobalt promoted*!* promoted?? D &bolished!? 
Cysteine prevented*?1 prevented!? * preserved!? 
Penicillin promoted? promoted!? * abolished* inhibited? , 
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1 
Hisenstark and Clark revealed ‘breaks’ spaced 
periodically along the length of a filament; they put 
forward the hypothesis that an "enzyme responsible 
for pinching off the cell wall in normal bacterial 
fission has been destroyed by rays while other enzyme 
systems continue to function”. 


With the group of pathogenic fungi exhibiting the 


process M = Y, depending on the temperature of 
incubation, it has recently been shown by Levine 
and Ordal*?? and by Nickerson and Edwards® that 
the interconversion of form is solely a function of 
temperature. The M » Y transformations in 
Blastomyces dermatitidis and B. brasiliensis are 
obtainable without difficulty on a simple nutrient 
medium (consisting of ammonium-nitrogen, inorganic 
salts and glucose) just as they are obtained on com- 
plex media. No growth-factor requirements have 
been observed for either species of Blastomyces, nor 
have ‘special atmospheric requirements been found to 
be necessary for the process M = Y. 
chemical agent need be added to the cultures to 
promote the morphogenetic transformations, it seems 
that effects of temperature on the metabolism of these 
organisms may ‘be examined more closely for possible 
clues to its action in the regulation of morphogenesis. 
Oxygen consumption seemed particularly important 
in this regard ; ; respiratory megsurements were made 
on washed, vigorous mycelia over a range of tem- 
perature in an ultra-micro respirometer. With 
intervals of 3-5? over a range from 3-45°, it appeared 
that plots of rate v. temperature in degrees lent 
themselves to a separation of two ranges, 3-20? and 
20—40?. However, plots of rate v. the reciprocal of 
absolute temperature gave curves which were slightly 
concave downwards; no ‘breaks’ or ‘critical points’ 
were noticeable. These data fit well with the recent 
mathematical formalization for temperature incre- 
ments in biological processes elaborated by Morales* 
on the basis of the Johnson—Hyring formulation® of 
. absolute reaction-rates. In this interpretation, two 
rate-limiting processes control the observed reaction- 
rates; at lower temperatures (3-20°) the splitting of 
substrate-enzyme complexes is rate-limiting, while in 
the higher range (20-40°) reversible enzymic de- 
naturation becomes rate-limiting. Such a.formulation 
does not imply ‘breaks’ in the plots of rate v. the 
reciprocal of absolute temperature. Rather, it leads 
to curves that are smoothly concave downwards. 
No clues of the physiological mechanism under- 
lying the thermal .dimorphism of Blastomyces were 
obtained from these experiments on the’ effect of 
small temperature changes on oxygen consumption. 
When. similar measurements were made on mycelial 
preparations exposed to-large changes in temperature 
(15° or more) there appeared what is commonly termed. 
‘overshoot’, or exaggerated response, phenoniena. 
(It should be pointed out that the process M — Y is 
obtained with these organisms following the transfer 
of a mycelial culture from room temperature to the 
37° C. incubator—a jump of more than 15° C.) 
Following an abrupt increase from 5 to 20°, the rate 
of oxygen consumption, was briefly higher than 
expected for the 20°-level, following which it rapidly 
recovered to the normal rate for the indicated 
temperature. (The brief higher level is not an artefact 
of technique.) An increase from 20° to 40° resulted 
in a tremendously increased rate of oxygen*con- 
sumption that slowly levelled off to the rate antici- 
pated for 40° C. If we view the rate of oxygen 
consumption as normally being determjned in the 
range 5+20° by a constant k,, which is a measure of 
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the rate of enzyme substrate splitting and, in the 
range 20—40?, as the result of two simultaneous rate 


, limiting phenomena kı and k, (the constant for » 


reversible enzyme denaturation), we may write the 


following expression : 


hy 
5° NL 20° Z 40? 
E, ' 


where the arrow to the right indieates increasing 
velocity of reaction and that to the left (—, denoting 
reversibility) indicates a decreasing effect on velocity 
Since at any given temperature in the range 20-40 
the rate of oxygen consumption is constant for mam 
hours, we may conclude that k, and k, have achieve 
& steady state. The large, abrupt increases in tero 
perature upset this steady state to produce a situation 
which may be expressed by: 








4 abrupt [ “40° ] time " 
aam perstitit — — 
T. change of >15° ky , T 
TC (gradual 
restoration) 


ka ks 


The temporary apparent suppression of the rate 
limiting factor k, is deduced from the overshoot ir 
oxygen consumption. That this ‘apparent suppres 
sion’ probably results from measurable difference i» 
the speeds with which the two rate-limiting processe 
return to equilibria is seen from the difference i» 
times required for the reappearance of a steady state 
at 20° and at 40° after large jumps to these tem 
peratures. 

In view of the fact that the other aspects of the 
metabolism of Blastomyces investigated thus far 
other than oxygen consumption, are comparable fo 
the yeast and the mycelial forms, we are inclined te 
attach importance to the results for respiration, in 
the sense that they may indicate the physiclogice 
basis for;the observed thermal dimorphism. We ma; 
conceive that the ‘cell division enzyme complex (D' 
lies at the end of a chain of consecutive reactiom 
which produce its substrate (s); it is further con 
ceivable that (D) must compete for (s) with anothe 
enzyme complex (X) which is concerned with cell 
elongation. 

division 
D. 
8x 
b 
elongation 


Let (s) be produced by reactions for which the rate 
limiting processes are only of the enzyme-substrat» 
splitting category, and assume that (X) has a highe 
affinity for (s) than has (D). Under such conditions 
elongation will result and division will be suppressed 


If, for the reaction s Eam elongation, the rate 
limiting factor is the reversible denaturation of (X) 


it may be possible for the reaction 8 —P , division t» 
predominate at higher temperatures. In view of th 
lag in ‘adjustment’ of the process in respiration which 
probably is rate-limiting by reason of its reversibl. 
denaturation, we might say that a parallel phen 
omenon, operating in a growth mechanism of th. 
type conjectured, would result in a supply of (s 
saturating (X), thus permitting an initiation of thu 
(D) reaction. 
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The actual nature of D, X and s (and definitive 
svidence for their existence) must be left for future 
nvestigations. In view of Hinshelwood’s implication 
if the importance, of the source of nitrogen for the 
3 — F process in Bact. lactis aerogenes, and earlier 
work of Langeron and Guerra? along similar lines 
‘or the Y — M process in C. albicans, we may see 
ndications of the nature of (s). Viewing elongation 
as ‘straight growth’ and division as ‘curved growth’, 
t may reasonably be imagined that ‘rigid’ or ‘flexible’ 
nolecules resulted respectively from the action of X 
xw D. In this connexion the recent investigations of 
Jeener*? and Lyons* on the fibrinogen — fibrin 
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wroteins are suggestive; the critical importance of. 


—SH =—S—S— in this process makes it even 
more suggestive, since —SH maintenance inhibited 
ibrin formation, and —-SH donors maintain spherical 
growth of yeast cells. The analogy between main- 
nance of cell division and the prevention of di- 
tulphide-link formation in a fibrous protein may 
actually be far more than a superficial one. As 
Astbury?* has so fascinatingly written, “. . . the 
molecular plan of the keratin-myosin-fibrinogen 
yroup is one of the great primal ideas in vital archi- 
ecture. . . . It represents a fundamental power of 
he cell of synthesizing elastic fibrous protein of a 
itandard molecular form, yot whose details can be 
adapted to a variety of ends as the processes of 
Hifferentiation demand.” The ability of a cell to 
row may then reside in its ability to form elastic 
Kbrous protein, and its ability to divide may reside 
m its potential to prevent the formation of inter- 
molecular disulphide links and resultant loss of mole- 
ular elasticity. Such & concept of cell division is, in 
‘act, reminiscent of that elaborated by Rapkine*¢ 
everal years ago, who held that cell division is 
secompanied by configurational rearrangements of 
‘ell protein resulting in an increase in the appearance 
af protein —SH groups. 

In view of recent work®* on the mechanism of 
action of acridines (proflavine, trypaflavine), we may 
‘onsider some relationships of nucleic acid meta- 
volism in Y — M phenomena. Acridines are believed 
o exert their growth- (and respiration-) inhibition 
wffects by union with nucleoproteins of the cells; 
his inhibition may be overcome by addition of 
nucleic acid?5,9 ; nucleic acid-proflavine complexes 
save been prepared??*. It is clear that the ribose 
nucleic acid content of cells that have undergone the 
K — M process is greatly lowered; they are Gram- 
negative, and are stained scarcely at all by pyronin 


yom the Pappenheim-Unna mixture. Yet these cells: 


nave grown and undoubtedly synthesized protein. 
Populations of elongated cells may be grown (ex- 
luding the possibility of- ‘redistribution’ from the 
V form) which are pyronin ‘negative’. Spiegelman 
und Kamen?! have recently queried the correlation 
netween nucleic acid metabolism and protein syn- 
hesis. Results from the study of the Y — M and 
'3 — F processes appear to augment their query. But 
f particular types of protein synthesis (and main- 
enance of elasticity) are involved in division pro- 
«esses, it may be that it is with these that nucleic 
acid metabolism is associated!* during normal growth 
4nd cell division. 
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; PHYSICAL PROPERTIES OF 
[ SUBSTANCES OF HIGH 
PERMITTIVITY 


OX June 12, the Electronics Group of the Institute 
of Physics held & symposium on substances of 
high permittivity, the so-called ferro-electrics. Three 
papers were followed by a discussion. Original results 
were reported by speakers both in the last two papers 
and in the discussion—a sign of the considerable 
interest shown. - 

A survey of the electrical and orystallographic 
background of ferro-electricity was given by Dr. Vera 
Daniel (British Electrical Research Association). 
Shé pointed out that the essential feature of ferro- 
electric materials is that they consist of domains 
with a spontaneous electric polarization. With no 
external field and in equilibrium, the moments of 
these domains cancel each other. The effect of a 
field on a specimen of such a material is two-fold. It 
infliences the polarization of each domain and it may 
also reverse the polarization of domains. The 
spontaneous polarization of an individual domain is 
an equilibrium property, and at any given tempera- 
turd the differential of this polarization, with regard 
to field strength, defines an ‘equilibrium’ permittivity. 
The permittivity of a real specimen is made up of this 
equilibrium permittivity plus a contribution due to 
the) reversal of domains. The latter contribution is 
necessarily very sensitive to structure and implies the 
existence of saturation effects; for if already all 
domains are aligned in the direction of the field, no 
further domains can be reversed. The reversal of 
domains also leads to hysteresis. 

All ferro-ole&trio materials are crystalline, and from 
thepoint of view of the crystallographer thei? properties ' 


: 
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imply unusual conditions. Itis not rare for. crystalline 
substances to have a spontaneous polarization ; but in 
the majority of cases this does not depend appreciably 
on electric field strength, and domains cannot be 
reversed by a field. It is quite exceptional that the 
forces controlling the polarity are as weak as to be 
comparable with the energy of an applied field, which 
is the case for ferro-electrics. All known cases of 
ferro-electricity are connected with the change of a 
structure with spontaneous polarization into one 
without such polarization. ` These changes occur 
gradually over a temperature interval, the spontan- 
eous polarization decreasing more and more rapidly on 
approaching a critical temperature, called the Curie 
point in analogy with ferro-magnetism. 'Thermo- 
dynamically, the change of structure may be a first- 
or second-order transition. The Curie point is 
associated: with a sharp peak of the permittivity. 


Dr. Daniel concluded by discussing experimental . 


and theoretical work done on Rochelle salt, potassium 
dihydrogen phosphate and ferro-electrics of similar 
structures. - Ferro-electric properties depend on very 
delicately balanced energy conditions, and their 
understanding presupposes & very thorough. know- 
ledge of the bonding of the crystal structure. It 
seems remarkable how much progress has been 
achieved in spite of the difficulties of the subject, 
even with regard to so complicated a substance as 
Rochelle salti. 

Dr. D. F. Rushman (formerly of Philips Electrical, 
Ltd.) discussed the high permittivity titanates, such 
as barium titanate and its solid solutions with the 
titanates of other metals of the second group of the 
periodic system. of elements. 

These ceramic materials, the unusual electrical 
properties of which were discovered during the War, 
have considerable practical: interest. In practice, 
barium titanate is prepared from. barium carbonate 
and titanium dioxide at temperatures higher than 
1,000° C. To form a dielectric it is crushed, sieved, 
and sintered at about 1,300° C., clay or other binder 
being added in small quantities, to reduce the poro- 
sity. The preparation is not simple, and care is 
required to produce a material of uniform quality. 
Dr. Rushman showed the effect of wrong firing 
conditions on the dielectric properties. 

Dr. Rushman discussed in detail the experimental 
evidence which establishes the ferro-electric character 
of barium titanate and some of its solid solutions with 
other titanates. The permittivity-temperature curve 
shows a ‘characteristic peak at the Curie point?. 
Saturation effects are shown very strikingly by the 
fall of the permittivity when the specimen is in a 
strong D.C. field, and the materials give characteristic 
hysteresis loops. It is possible to produce electrets, 
that is, specimens can be polarized and the polarization 
‘frozen in’, producing a specimen analogous to a 
permanent magnet. The crystal structure? is tetra- 
gonal, with spontaneous polarization’, in the ferro- 
electric temperature region and cubic, without 
spontaneous polarization, above the Curie point. 
The structural transition at the Curie point is curious 
in that the cubic and tetragonal phase co-exist over 
& temperature range of a few degrees. The specific 
heat has a * point at the Curie temperature, a charac- 
teristic ‘feature of ferro-electric and ferro- ica 
materials’. 

Dr. A. 8. Devonshire (University of Bristol) “dealt 
with the theory of dielectrics and ferro-electricity. 
He gavo: án account of original theorbtical work on 
some ‘features of ferro-electricity, and ` in par- 
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ticular on the spontaneous polarization in barium 
titanate. 

The permanent polarization in titanates can b» 
explained, Dr. Devonshire said, by the forces between 
electric dipoles. If a substance containing dipole 
breaks up into long narrow domains polarized alony 
their length and the net polarization is zero, th 
mutual potential energy of the dipoles is —§xP? pe 
unit volume, where P is the polarization per uni 
volume. When an ionic crystal is polarized, it contain 
a set of pseudo-dipoles, formed by displacement of th» 
ions. Ifthe energy required to displace the ions is les 
than $7:P?, the polarized state will be the most stable 
one; that is, there will be a spontaneous polarizatiom 
Dr. Devonshire here directed attention to a differenc: 
between ferro-magnetism and ferro-electrieity. Th» 
interaction between electric dipoles is a long-rang 
force, that is, the force on dipoles is partly due te 
dipoles in distant parts of the domain. In contrast 
the forces which orient the magnetic dipoles in » 
ferro-magnet are almost entirely forces between neares 
neighbours; the long-range forces are relatively ver, 
small. : 

The ferro-electric properties of barium titanate ar» 
due to the structure having a spontaneous polarization 
at temperatures below the Curie point. Dr. Devom 
Shire classified the effect of temperature on th 
spontaneous polarization under three headings 
(1) Thermal expansion decreases the number o 
dipoles per unit volume. This means a decrease c 
polarization with temperature. (2) Thermal expam 


: sion decreases the restoring force on a displaced ion 


This means an increase of polarization with temperas 
ture. (3) Thermal oscillations tend to decrease th 
polarization with increasing temperature. The fire 
of these effects is relatively small. The second tw: 
effects have opposite sign, but the same order o 
magnitude, and it is not possible to predict on 
theoretical grounds which predominates. Experimen 
Shows that the polarization disappears at high 
temperatures. Hence the third effect must be large 
than the second. 

The potential energy of the system is furthe 
decreased if the crystal expands along the direction 
of polarization so that it becomes more polarizable i» 
that direction. This interaction between structur- 
and polarization has the effect of increasing the 
change of polarization with temperature and account: 
for the transition at the Curie point being of the firs 
and not of the second kind. 

In the discussion, Dr. Rushman directed attention 


‘to some properties reducing the practical usefulnes: 


of titanates. One of these is their relatively low 
breakdown strength. Owing to ,the minimun 
thickness required for mechanical reasons, this is n 
serious disadvantage unless voltages &bove 500 V 
are used. Another disadvantage is the fact that the 
titanates, being ceramics, cannot be used in such thir 
layers as dielectrics like paper. The marked depen 
dence upon temperature of the permittivity is also s 
drawback for general use. Dr. Rushman observec 
that in general a ferro-electric material can never be » 
really stable dielectric because its ferro-electric 
properties are due to a certain instability of its struc 
ture. Nevertheless, the high permittivity of the 
titanates makes them useful dielectric materials fo 
special purposes. 

Dr. H. F. Kay (University of Bristol) contributed 
data indicating the way in which domains in barium 
titanate single crystals are arranged. Domain boun- 
daries follow 101 or 011 planes, and the domains are 
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often láminar. Dr. Devonshire pointed out that this 
need not contradict his postulate that for the most 
favourable conditions of potential energy domains 
should' be elongated. The large domains found 
j»ptieally may be subdivided into smaller domains of 
aqual e direction but different direction of polariza- 
sion. Dr. Kay then showed that the structural 
shanges in barium titanate and solid solutions of 
barium and strontium titanate can be explained with 
surprising accuracy if one assumes the barium and 
oxygen ions to be rigid spheres with the conven- 
sionally accepted ionic radii. This assumption even 


ives the right value for the spontaneous polarization. 


owever, as Dr. Kay pointed but, the physical 
meaning of the changes could scarcely be so simple. 

Mr. M. G. Harwood (Philips Electrical, Ltd.) 
reported experimental results regarding the lattice 
pre of the tetragonal, ferro-electric form of 

arium titanate over a wide range of temperature, 
lirecting particular attention to changes which occur 
at points below room temperature, where other 
workers had previously found anomalies in the dielec- 
wic properties. The axial ratio cja, although on the 
whole increasing steadily with decreasing temperature, 
shows discontinuities at approximately +5° and 
—70° C., a sudden drop in the ratio being recorded 
at each of these temperatures. This was analysed in 
serms of anomalous changes of the lengths of the tetrad 
and diad axes, which at all other temperatures vary 
n a continuous and regular manner. X-ray and 
»pbieal examination shows that at these two particular 
imperatures, where two structures co-exist over 
wbout 10°C., the domains change their direction of 
»olarization in the absence of an applied electric field. 
he reason for this still awaits an explanation; but it 
«nay account for the peaks in permittivity at these 
»oints. 


Mason, W. P., Phys. Rev., 72, 854 (1947). 
e iode, Rushman and Strivens, Trans. Farad. Soc., A, 42, 231 


Megaw, Proc. Roy. Soc., A, 189, 261 (1947). 
Ray and Rhodes, Nature, 160, 126 (1947). Hulm, Nature, 160, 127 


‘Harwood, Popper and Rushman, Nature, 160, 58 (1947), 


GEORGE STEPHENSON, 1781-1848 


N August 12, 1848, a century ago, George 
Stephenson died at his home, Tapton House, 
hesterfleld, at the age of sixty-seven, and was buried 
n Trinity Church in that town. For some years he 
aad been more concerned with his properties than 
with railways, taking special delight in horticulture 
und his Derbyshire collieries. His father had been a 
ireman at a Northumberland coal mine, and 
Stephenson himself had passed his boyhood amidst 
»oal pits, pumping and winding engines. He had 
become an assistant fireman when fifteen, was the 
mechanical engineer. at Killingworth Colliery at 
chirty-one, built his first colliery locomotive at 
thirty-three; his first railway was that laid down st 
Tetton mines a little later, and the famous Stockton 
and Darlington Railway, of which he was the 
angineer, was designed primarily for mineral traffic. 
is interest in collieries was therefore life-long. 

The story of Stephenson’s rise from obseurity to 
fame is & familiar one in industrial history. Born in 
she lowliest circumstances, he enjoyed none of the 
»arly advantages of Watt or Smeaton or Rennie, 
and it was only when eighteen, through his own 
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perseverance and industry, he learnt to use & pen 
and entered the magical world of books. His 
mechanical ingenuity, however, was evident from the ' 
first; and it was only & year after he constructed 
his first locomotive, Blucher, that he devised the 
‘Geordie’ miners’ safety lamp, for which he was given 
£1,000 by his fellows. The reputation thus gained was 
increased by his success at Hetton, and at a time 
when the mechanical world was divided over the 
respective merits of horses, stationary engines and 
‘travelling engines’ for industrial railways he was 
able to prevail upon the Darlington manufacturer, 
Edward Pease (1767-1858), to use locomotives, 
except for steep inclines, on the Stockton and 
Darlington line. | 

Moreover, through the confidence Stephenson 
inspired, he was enabled to secure the co-operation of 
Pease and ‘others in founding the first locomotive- 
building works in the world. Set up at Newcastle in 
1828, under the title R. Stephenson and Co., the firm 
supplied many of the most famous of ‘all early 
locomotives. George Stephenson was then in his 
*forties, his son Robert in his 'twenties, and it is 
impossible to dissociate the work of one from the 
other. Generally it may be stated that the period 
1820-25 saw the construction and opening of the 
Stockton and Darlington Railway and the period 
1825-30 the construction and opening of the much 
more important Liverpool and Manchester Railway, 
on which in 1829 took place the epoch-making 
Rainhil locomotive trials, which decisively placed 
the steam locomotive in the position of supremacy. 

Needless to say, the steam railway would have 
come if George Stephenson had never lived; but it 
was his good fortune to be in the current of affairs at 
a critical time, and to be endowed with both the 
mental and physical characteristics necessary for the 
task which lay ahead. The locomotives of Trevithick, 
Hedley and Blenkinsop had preceded Stephenson’s, 
while railroads or tramways had been in use a very 
long time. Then, too, many men, without any claims 
as inventors or engineers, saw what was possible, and 
their views were shared by men of high commercial 
standing. Before the Stockton and Darlington 
Railway was started and before Stephenson’s 
factory at Newcastle was opened, in 1820 Thomas 
Gray, who died in poverty two months efter Stephen- 
son passed away, published his little book entitled 
“Observations on a General Iron Railway”, which ran 
through five editions in five years, and contained 
plans for trunk lines from London to Falmouth, 
Dover, Edinburgh, Holyhead, etc. Still other 
promoters were William. James, Nicolas Wood, the 
mining engineer, and Charles Maclaren, the editor of 
The Scotsman. 

By this time the advancement of civil engineering 
and mechanical engineering in the eighteenth century 
had given Britain great constructional works and 
engine shops,. the supply of iron for rails, boilers and 
engines was ample and many men were ready to 
follow in the footsteps of Stephenson. His lines and 
his shops, too, provided the training grounds for the 
future railway engineers, and so it was that with the 
completion of the Liverpool and Manchester Railway 
the great era of railway construction began. 
Great Britain alone, by 1840 there were more than 
800 miles of lines open, by 1860 more than 10,000 
and by 1880 some 18,000 miles. Not a single engineer 
of those days would have denied that the world was 
entitled to regard George Stephenson as. ithe. father 


of railways’. "3 
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Sir Francis. Darwin (1848-1925) 


Tue third'son of Charles Darwin gave early 
evidence of a scientific bent. Born at Down a 
century ago, on August 16, 1848, he took his degree 
at Cambridge in 1870 with a first class in the Natural 
Sciences Tripos. After studying medicine at St. 
George’s Hospital, London, and obtaining the Cam- 
bridge M.B. in 1875, he acted as his father’s secretary 
for eight years. In 1884 he was appoirited lecturer, 
and four years. later reader, in botany at Cambridge. 
At that time plant physiology was beginning to 
supersede the study of systematic botanical de- 
scription. Francis Darwin’s class-book “The Practical 
Physiology of Plants" (1894) went into several 
editions, for it was the first book of its kind in Britain. 
His researches on growth curvatures in plants and 
on the control of water-loss by plants attracted con- 
siderable attention. He was a popular lecturer, being 
engagingly simple and direct. Though possessed of 
strong prejudices and inclined to be intolerant, his 
was a lovable personality, charming, kindly and 
humorous. He was an accomplished musician and 
devoted to dogs, which, unlike human beings, never 
bored him. Many honours came his way. Elected a 
fellow of the Royal Society in 1882, he was foreign 
secretary during 1903-9 and vice-president in 1907. 
In the following year he became president of the 
British Association, and he was knighted in 1913. He 
died at Cambridge on September 19, 1920. It is 
appropriate that his best and best-known book 
should be the “Life and Letters of Charles Darwin” 
(1887). , 


Statistics of the Ministry of Labour and National 
Service 


Tue standing Interdepartmental Committee on 
Social and Economic Research was appointed in 
January 1947 to survey and advise upon research 
work in Government departments and in particular 
to bring to the notice of departments the potential 
value for research purposes of the material which 
they collect, and to suggest new methods and areas 
of collection. It has also to advise on how there 
could be made available to research workers informa- 
tion gathered for their own purposes by the depart- 
ments which has potential value as material for 
research. The Committee has selected as the first 
major department for survey (London:  H.M. 
Stationery Office. 9d. net) the Ministry of Labour and 
National Service, which has a tradition of co-opera- 
tion with research workers. The first results of 
this survey have been published as & booklet which 
describes the development of the Ministry of Labour's 
Statistical Service.and the information at present 
collected by the Ministry on employment and unem-, 
ployment, wages, earnings, hours and industrial 
relations, retail prices and family budgets, the 
changes which have occurred in the form of col- 
lection and the effect upon the comparability of 
successive statistics. In addition to a list of 
published sources of information, there is included 
a subject index to published sources of Ministry 
of Labour statistics. The booklet is experimental 
in form; but it is hoped that it will prove of Value 
to teachers and students in the universities as well 
as to other research workers, and ,criticism and 
suggestions’ for improvement will be welcomed by 
the Committee. 
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Marconi Transmitters for East Africa 


` A NEW system of short-wave radio communicatiom 
is planned in Hast Africa, where a total of forty-eight 
Marconi short-wave transmitters are to be installed 
to provide a comprehensive communications network. 
for ground-to-air and point-to-point communications 
for the rapidly expanding civil aviation services— 
both local and trunk routes—and for administrative, 
publie and meteorological traffic. The new services, 
which will operate throughout the three territories of 
Kenya, Uganda and Tanganyika, are required tc 
meet the needs of post-war expansion and re-organisa- 
tion of the East Africa Posts and Telegraphs Depart- 
ment’s Services. Two of the latest types of Marconis 
transmitters have been chosen for this new service. 

They are Type TGS. 541—a 200-watt transmitter 
with a frequency range of 1-5-23 Mc./s., and Type 
TGS. 501—a 100-watt set covering a frequency range 
of 1-5-13 Mc./s. Both types of transmitter are 
compact, easily operated. equipments designed fo» 
operation. on radiotelephony or telegraphy. Specia! 
features include crystal-control with provision for the 
rapid selection of any one of six working frequencier 
—a particularly useful asset where a large volume oñ 
traffic is handled. Frequency tolerances are well 
within the very fine limits laid down by internationa 

regulations. Work has already begun at the Marcon 

Company's Chelmsford Works on the éénstruction ox 
the first of these transmitters which are to be installe 

at Mbeya Airfield, Tanganyika. 


Quarterly Journal of Mechanics and Applied Mathe 

matics 

THis new journal is intended to provide a mediun 
for the publication of papers on classical mechanic» 
and mathematical techniques. The first number 
dated March 1948, which has recently been issued 
contains papers by D. C. Pack, R. Hill, D. R. Hartree 
and S. Johnston, W. G. Bickley, S. Goldstein, A. D 
Young, M. J. Lighthil, and Sir Geoffrey Taylor 
Rather more than half of these papers deal witl 
hydrodynamics and its applications to aerodynamic: 
or internal ballistics ; the others deal with elasticit» 
or methods and results useful in computation. The 
editors are Prof. G. C. MeVittie and Prof. V. C. A 
Ferraro, assisted by an editorial board which include: 
most of the leading British applied mathematicians 
'The publishers are the Oxford University Press, an« 
the subscription is £2 a year for the four numbers. 


Earthquakes during June 

Durie June there occurred at least nine world 
‘shaking earthquakes and a great number of smalle 
ones. The greatest two of the month were that on 
June 28, which caused heavy casualties and severw 
property damage in and around Fukui, West Honshu 
Japan (Nature, July 10, p. 57) and which gave groun 
amplitudes at Durham of 1154, and that on June 30 
which eaused casualties and property damage on th» 
island of Levkas and the nearby mainland of Greece 
and gave ground amplitudes of 2204 at Kew. Th» 
other great shocks were on June 16 near the southern 
coast of Honshu, Japan; on June 18 in the Solomon 
Islands region; on June 21 in the Celebes Sea; on 
June 27 (2) off the northern coast of Honduras an 
south of the Alaska Peninsula; and on June 29 (2 
in the Samoan Islands region and in Transcaucasia 
An earthquake only slightly less intense occurred or 
June 13 from a focus the epicentre of which was nea» 
lat. 43° 31’N., long. 12°8’E. This caused some 
property damage and at least one death at Sa» 
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epolero in the Italian Provinee of Arezzo. Also 
uring the month there was & swarm of earthquakes 
1 the Karlsruhe, Rasstat, Lauterbourg area. The 
‘warm began on June 1l and lasted practically the 
whole month, the greatest shock of the series being 
alt on June 7 with scale VI to VII (some chimneys 
-own) at Karlsruhe.’ The epicentre of this shock was 
ear lat. 49? 04'N., long. 8°19% E. some 9 km. 
orth-west of Karlsruhe, and the depth of focus has 
een estimated at 20-30 km. The energy of the 
aocks of this swarm did not travel far, but was 
scorded by the seismographs at Strasbourg, Stuttgart 
md the Swiss observatories. Apart from the observa- 
»ries mentioned above, reports for the month have 
Kso been received from the U.S. Coast and Geodetic 
sarvey, Aberdeen, Beograd, Cleveland (Ohio), De 
tilt, Toledo and Uccle. 
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ialactic Noise 


R. v. n. R. WoorrEgY has discussed in a recent 
«per (Mon. Not. Roy. Astro. Soc., 107, 3; 1948) the 
1eory of the origin of the galactic radiation. Since 
udio workers consider it short-wave radiation and 
»eetroscopists regard it as very long-wave radiation, 

is undesirable to refer to it by a name embodying 
«y idea of wave-length, and the appropriate term 
noise’ has been adopted since it can be heard on the 
wrphones. Eddington discussed the temperature of 
«terstellar spacé in “The Internal Constitution of 
«e Stars", and estimated it at about 10,000?; but 
ter he suggested that the absorption in space of 
Ktra-violet quanta would reduce the temperature. 
3y temperature he meant the parameter appearing 
u the Maxwellian velocity distribution of the free 
ectrons.) Woolley investigates the problems of 
smperature and the degree of ionization in inter- 
ellar space, and concludes that if the noise is due 

) free-free transitions, it must certainly come from 
>t regions in interstellar space and almost certainly 
‘om regions where the density is above the average. 
1 these circumstances, if ‘cold’ regions, that is, 
agions of low hydrogen ionization, do not contribute 
opreciably to the noise, then an observed amount 
? galactic noise from a particular part of the sky 
aplies a minimum bright hydrogen emission from 
1at part. If observation fails to reveal this bright 
ydrogen emission, the only conclusion is that 
„lactic noise is not due to free-free transitions. If 
1e noise is due to free-free transitions, it is shown 
iat the minimum number of Ha quanta received 
ar sq. cm. per second per unit solid angle of the sky 

within reach of observation with modern equip- 
vent. 


inematograph Films of Living Cells 


C. O. SPEIDEL (Amer. Scientist, 36, 237; 1948) 
ascribes with some very fine illustrations the results 
e has obtained by fast cinematography of cells inside 
10 living animal. He used regenerating tail tissue 
f the tadpole for his observations, and shows that 
lular organisation may be studied here with results 
hich tissue cultures cannot provide. Regeneration 
è nerve fibres, showing the manner in which their 
&rection and anastomosing take place, mitosis in a 
erve cell and the relative movements of the two 
aughter nuclei, the movement of lymphocytes and 
kapedesis of leucocytes are among the many beautiful 
sults of this method of observation. The salvaging 
` extravasated blood cell by cell by the sprouting 
' a lymph vessel is startling, while the movement of 
scle fibres in contraction and relaxation may be 
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followed step by step. It would seem that this 
method of analysis would be of great value in further 
studies of development, especially in the little-known 


. differentiation of plant tissues. 


Tests of Mosquito Repellents 


Wuen Australian forces began campaigning during 
the Second World War in the highly malarious islands 
of the south-west Pacific area, a very urgent need 
was an effective mosquito repellent. Bulletin No. 213 
(1947) of the Commonwealth of Australia Council for 
Scientific and Industrial Research describes laboratory 
and field tests conducted by Major R. N. McCullough 
and Capt. D. F. Waterhouse with this object in view. 
More- than 125 substances were tested for use as 
repellents against both anopheline and culicine 
mosquitoes. The chief species used in these experi- 
ments were Anopheles punctulatus farauti, the yellow- 
fever mosquito Aedes egypti, and the common pest 
mosquito Aedes vigilax, The work involved was a 
co-operative investigation between the Council for 
Scientific and Industrial Research and the Army. 
Taking all factors into account, dimethyl phthalate 
was by far the most satisfactory repellent tested. 
Also, it is almost completely odourless and has very 
little or no irritant effect on the skin of the hands 
and face, to which it is applied. A number of other 
synthetic and naturally occurring substances were 
tested with indifferent results. Many essential oils 
were quite ineffective, while the two most promising 
were too irritant to use. Pyrethrum preparations 
gave consistently poor results. The treatment of 
clothing with dimethyl phthalate prevented mos- 
quitoes from attacking through the material, except 
to a very limited degree, up to 72 hours after applica- 
tion. As a result of these investigations of repellents, 
and of those on a larger scale in the United States, 
the manufacture of adequate quantities of dimethyl 
phthalate was organised and the substance made 
&vailable to the Australian fighting forces in 1943, 
some special forees being supplied with it as early as 
March 1943. 


Control of Weeds » 


Pror. G. E. BLACKMAN, in a short paper on 
“Recent Developments in the Control of Weeds” 
(J; Roy. Hort. Soc., 73, 5; May, 1948), summarizes 
some useful results on the effectiveness of various 
selective weed-killers. Sulphurie acid gave the best 
control of goosegrass, Galium aparine; methyl. 
:chloro-phenoxy-acetic acid gave the best kill of 
shepherd’s needle, Scandix pecten-veneris, and common 
red poppy, Papaver rheas ; and dinitro-ortho-cresol 
was most toxic to scentless mayweed, Matricaria 
inodora, but also gave control equal to the acetic acid 
compound of P. rheas. 'The use of sulphurie acid 
is stil most effective, particularly against weeds of 
the onion crop. Spraying with this acid gives about 
90 per cent of the yield obtained by hand weeding 
and hoeing, but at very much less expense in labour. 
Charlock is susceptible to control .by growth-sub- 
stance sprays at all stages from seedling to flowering, 
though poppies are susceptible only as seedlings. 


Tomato Spotted Wilt Virus 

Tar disease of tomatoes caused by spotted wilt 
virus eften shows considerable variation in severity. 
D. O. Norris has now shown (Bull. 202, Coun. Sci. 
and Ind. Res., Australia ; Melbourne, 1946) that this 
is due to varyidg combinations of at least five strains 
of the virus; The paper describes’ and figures the 
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symptoms of these strains on sixteen host species, 
and indicates suitable tests for the presence of strains 
in a particular disease. The thermal death-point of 
spotted wilt complexes is considered to be about 
10? C. higher than the usual value of 42? C. This is a 
rather unwelcome discovery from the point of view 
of possible control. On the other hand, the finding 
of a high degree of resistance to spotted wilt by 
Lycopersicum peruvianum is likely to be of considerable 
importance in breeding. 


Clutch and Brood-size in the Robin 


TE inquiry into clutch and brood-size in the robin 
(Erithacus rubecula), which was first reported by 
David Lack in 1946, has now been closed.. Later 
observations show that the breeding season in 
Holland is later than in Britain but is earlier in North 
France, Germany and Switzerland than inland in 
Europe at œ similar latitude (British Birds, 41, 
No. 4; April, 1948). The tendency for the average 
clutch-size of the robin in England and Wales to be 
highest in May, lower in April, and lower still in 
March, June and,July has been confirmed It has 
-also been shown that the average clutch-size is 
different in different years and there may be a 
correlation between fine weather and higher clutch- 
size. The average clutch-size in Ireland is approxi- 
mately thé same as in England and Wales, but in 
Scotland the average clutch-size is higher than in 
England and Wales. Nesting is more successful in 
May than in April, possibly because in April the 
ground vegetation is not so well grown as in May, 
leaving the nests less exposed to predators. 


International Committee for Bird Preservation 


Tue report of the British Section of the Inter- 
national Committee for Bird Preservation (The 
Secretary, c/o British Museum (Natural History), 
Cromwell Road, London, S.W.7) is a record of much 
good work. For some years past naturalists and 
others have been perturbed by the decline in the 
wildfowl population of the world, and, among other 
things, the report contains an account of the Com- 
mittee’s work in investigating the situation as it 
affects the wildfowl of Europe. Among the activities 
are the ringing of duck to trace their migration 
routes. A duck decoy at Orielton is being used for 
this purpose, and ringing on a lesser scale is being 
carried out at other decoys in Great Britain. In 
1947, the headquarters of the Committee, previously 
in Brussels, were transferred to London, and the 
British Museum (Natural History) is now the centre 
of the organisation, which has thirty-four national 
sections from all five continents. ` 


The Film in Scientific Research 


Tue Sciences Committee of the Scientific Film 
Association is arranging & one-day conference on 
“The Film in Scientific Research", to be held 
on October 12 at the Royal Institution, London. 
The chair will be taken by Mr. J. E. Cummins, 
chief scientific liaison officer in London of the 
Australian Government, and the Conference will 
be operied by Sir Robert Watson-Watt. ‘The Con- 
ference will include discussions by British and 
foreign men of science on the value of scientific films 
as a research tool in various branches of sence ; 
the function of the research film in giving up-to-date 
information in & particular field ; scientific films as an 
‘aid ta the training of scientific workegs; scientific 
films as a medium for explaining to the general public 
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important results of scientific research ; and techn 
aspects of the use of films in scientific research. ' 
Conference will conclude with a two-hour showin; 
British and foreign research films. Material sugge: 
for discussion and information as to the existence 
availability of research films suitable for showin; 
the Conference should be sent to the Hono 
Secretary, Sciences Committee, Scientific Film A 
ciation, 34 Soho Square, London, W.1, as soor 
possible. i 


Announcements 

WE regret to announce the following deaths: 

Mr. S. G. Brown, F.R.S., known for his work on 
gyroscopic compass and numerous other mechan 
instruments, on August 7, aged seventy-five. 

Mr. Harry E. Burton, principal astronomer and h 
of the Equatorial Division of the U.S. Naval Obsei 
tory from 1929 until June 30, 1948, on July 
aged seventy. 

Mr. J. R. Cowie, chairman of Council of the Bri 
Electrical and Allied Industries Research Associat 
on August 5. 

Dr. Henry Guppy, C.B.E., librarian of the Ji 
Rylands Library, Manchester, on August 4, 4 
eighty-six. : 

Tue chairman of the Royal Society’s Lib: 
Committee, Prof. E. N. da C. Andrade}. has &ecer 
an invitation by the Council to bé¢ome hono: 
librarian to the Society during his tenure of chairm 
ship of the Library Committee, 


Sm Lewis FERMOR, director of the Geolog 
Survey of India during 1932-35, has been elec 
D ME Etranger of the Société Géologique 

rance. 


Sm Frank STOCKDALE, chairman of the Colo 
Development Corporation, has been appointed ch 
man of the governing body of the Imperial Colleg 
Tropical Agriculture, in succession to Sir ] 
Macfadyen, who has been associated with the Col 
since 1928. 


Mr. Seron Lroxp, technical adviser to the Di 
torate of Antiquities in the Government of Iraq, 
been appointed director of the British Institut: 
Archeology at Ankara in succession to Prof. 
Garstang, as from March 1, 1949. 


Mr. R. McCurery, former Rhodes scholar : 
since 1926, a member of the Agricultural Departm 
Salisbury, has been seconded to the Central Afri 
Council to take up the new appointment of Cen 
African Scientific Liaison Officer in the Un 
Kingdom, and to establish a Central African Scien 
Liaison Office in the British Commonwealth of Nat 
Scientific Offices, London. 


Dr. A. E. A. WERNER has recently joined the £ 
of the National Gallery, Trafalgar Square, as reset 
chemist. He was previously reader in chemistr; 
Trinity College, Dublin. ° : 

A CONFERENCE of German Hygienists and Mi 
biologists is being held at Stuttgart during August 
27. Among the topics to be discussed are: tu 
culosis in animals and its chemotherapy ; immun 
tion against virus diseases ; milk hygiene in Germa 
human helminthiasis and its chemotherapy ; hur 
and animal trichinosis; rickettsia toxins; n 


phology and ecology of bacteria; bacteriology 
enteritis ; serum reactions, ete. Particulars can 
obtained :from Prof. G. Lutz, Heusteigstr. 


Stuttgart-S. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Phase-Contrast Microscopy of Viruses 


Tuose who have used phase-contrast’ microscopy 
l| have been impressed by the'.apparent high 
solving power of the method. It is frequently 


'8sible to observe very fine fibrils and particles with 

clarity hitherto only obtained by dark-ground 
umination. Thus, I have observed living Leptospira, 
id to be only 0-16 p. in width, as well as very small 
anules inside bacteria. 





It was to be expected, therefore, that at least the 
rger viruses would be visible, by phase-contrast 
umination, and this has now been verified. Fig. 1 
ows & smear of psittacosis virus (x 1600), and 
g. 2 one of vaccinia (x 1600). The preparations 
are unstained and mounted in water. It is important 
distinguish between visibility and resolution of the 
rticles. The photographs were taken with com- 
ercial (Cooke, Troughton and Simms) equipment, 
ing an oil immersion lens, rated N.A. 1:3 with 
iase-ring diameter approximately two thirds of the 
rturo. The expected resolution under these con- 
tions, using green light, would be of the order 
'Q:3u. One would thus scarcely expect to obtain 
true resolution of virus particles; but that does not 
clude the possibility of detecting their presence. 
aus, the vaccinia particles seemed spherical, not 
wrel-shaped, as in the electron microscope. The 
tter appearance may, of course, be due to a drying 
tefact. e 
As a rough approximation, it would be expected 
at particles below the limit of resolution would 
pear to remain about the same order of size, but 
ould have less contrast, appearing in shades of 
ey instead of black. The visibility of small particles 
the phase-contrast microscope depends on con- 
ast, which is in turn governed by the refractive 
dex of the particles and by the characteristics of 
© apparatus. Leaving aside the possibility of im- 
'oving contrast by variation of the refractive index 
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of the mounting medium, perhaps the most hopeful 
method of increasing the visibilit y alteration of 
the phase, and particularly the amplitude, character- 
isties of the phase plate. Given favourable material, 
there is probably no reason why much smaller viruses 
should not be seen, using a strongly absorbing phase. 
plate with an intense light source. 

It remains to be seen how useful the method will, 
prove in virus research. It is valuable in that it 
allows fresh unstained material to be used; but it 
is, of course, non-specific and there is no simple 
means of distinguishing viruses from other small 
particles. An obvious application is to the study of 
the development of virus bodies in living cells. 

I wish to thank Prof. S. P. Bedson for supplying 
the virus material. 








ROBERT BARER 
Department of Human Anatomy, 
Oxford. 
July 10. 





Experimental Hydronephrosis Studied by 
the Colchicine Method 


Tue colchicine method was first used to study 
compensatory hypertrophy of the kidney by A. P. 
Dustin and S. Zylberszac!*, who noticed that a few 
days after ligation of the ureter, colchicine induced 
numerous 'stathmocineses' (arrested mitoses) in the 
kidney (Fig. 1). 

‘This phenomenon has been reinvestigated in the 
adult rat, nine hours after injection of 2-0 mgm./kgm. 
of colchicine, mitosis being counted in the obstructed 
and the opposite kidneys. The total number of 
divisions was counted in median sections and, in 
order to compare the figures more accurately, these 
were corrected per 100 gm. of animal weight (Fig. 2). 

In the obstructed kidney, two days after ligation, 
numerous stathmocineses are found in the interstitial 
cells, convoluted tubules, loops of Henle, distal con- 
voluted tubules and collecting tubules. None is seen 
in the glomeruli. The mitoses remain numerous 
during the five succeeding days, especially in the 
proximal convoluted tubules. After one week, 
mitoses decrease as the kidney undergoes progressive 
atrophy through dilatation of the pelvis. In the 
opposite kidney, mitoses in the tubules increase on the 





e 
Fig. 1. Stathmocineses in convoluted tubules six days after renal 
obstruction 3 
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second day after ligation, and reach a maximum at 
four days. The number of these mitoses remains at 
about the same level for as much as thirty days, the 
level being similar to that observed by the same 
method in compensatory hypertrophy. 

These results are, in our opinion®, comparable with 
those of Hartman‘, and Bollman and Mann*. These 
authors created uretero-intestinal fistule, leading to 


.& slow reabsorption of urine in the intestine. They 


, * Hartman, F. W., 
"4 Boliman, J. L., and Mann, F. C., Arch. Path., 19, 28 (1935). 


observed hypertrophy of the kidneys and also an 
acceleration of compensatory hypertrophy, with 
numerous mitoses in the tubules. Wilson* supposed 
that the hypertrophy of the kidneys may be induced 
by some urinary components. In hydronephrosis, 


their reabsorption by the kidney tubules would first ? 


promote mitoses in the ligated kidney. Soon after, 
these same substances, taken back by the general 
circulation, would stimulate cellular proliferation in 
the opposite kidney. 

These experiments may be expected to throw more 
light not only on the mechanism of compensatory 
hypertrophy, but also on the chemical nature of the 
stimulus. Detailed results will be published shortly 
in the Bulletin de l'Académie Royale de Médecine de 
Belgique. 

Maro HERLANT 
Laboratory of Pathological Anatomy, 
University of Brussels. 
June 30. 


! Dustin, A. P., and Zylberszac, S., Bull. Acad. Roy. Med. Belg.,149, 
315 (1939). 
* Dustin, A. P., and Zylberszae, S., Acta Union Intern, contre le Cancer, 
4, 680 939. 
* Herlant, M., Bull. Acad. Roy. Belg., Cl. Kei., 34, 85 (1948). 
J, Exp. Med., 58, 649 (1933). 


* Wilson, H. E. 'c., Biochem. J., 27, 1348 (1933). 


Induced Adenocarcinoma of the Stomach 
in Mice 


Tue great rarity of malignant tumours in the 
glandular stomach of all lower animals is generally 
admitted. The only, records of spontaneous adeno- 
carcinoma in mice seem to be three cases among 
142,000 post-mortem examinations by Wells, Slye 
and .Holmes!, two in Mus musculus and one in 
Peromyscus. Strong* has reported adenocarcinoma 
in mice of his NHO line, derived «from ancestors 


injected, with nic ene and’ selected for 


AL NUMBER OF STATHMOCINESES PER i00 GR OF ANIMAL: WEIGHT: 
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resistance to. local sarcoma-indt 

tion; but these animals are r 

representative of the species. 

Two series of mice fed by 
with .cotton-seed oil previoui 

heated to 3860? 0. for four hoi 
chave yielded tumours of t 
*- Stomach unlike any that we ha 
..Seen in other mice of similar aj 
in a variety of experiments duri 
" the past twenty years. 

In the first series, forty-eig 
mice of mixed stock bred in t! 
laboratory were fed on rat-cak 
and drank daily a solution 
heated cotton-seed oil (40 m 
plus eroton oil (4 ml.) dissolved 
ether soap solution (356 mnl 
diluted with ten volumes of wat 
During the first year of expe 
ment the ether was evaporate 

but afterwards this was not done, as it was thoug 
that the ether might improve the miscibility of t 
oil with the gastric contents. This solution contain 
1-0 per cent of heated cotton-seed oil and 0-1 p 
cent eroton oil, later reduced to 0:05 per cent becau 
some animals died with hemorrhages from the pa 
glandularis of the stomach. The ave rage daily ea 
sumption per mouse was 5 ml + * 

Of nine mice that survived for eighteen month 
two developed papillomas of the fore-stomach ‘aj 
one died with a massive malignant tumour involvi 
both parts of the stomach. This tumour show 
evidence of multiple points of origin and includ 
squamous papilloma and carcinoma in the fos 
stomach and adenoacanthoma in the glandul 
stomach. There was a secondary deposit of t 
latter type of tumour in a mesenteric lymph noc 
The last survivor of this group died after twent 
nine months of experiment, with four papillomas“ 
the fore-stomaeh but no lesion of the glandul 
stomach. 

In repetitions of this Spem, only tumours 
the fore-stomach Have so far occurred. 

These experiments are summarized in the accoi 
panying table. 

In the second series of experiments, mice of simil 
origin were fed on powdered rat-cake containi 
0-5 per cent by weight of black pepper. The drinki 
water contained 1-0 per cent heated cotton-seed i 











in soap solution as previously deseribed. Of fi 
; : 
Stomach | Duration 
tumour | of expt, 
Initial | incidence | at time | 
Diet No, of in of first Diagnosis 
mice | survivors.) tumour 
after first | (days) 
tumour 
Heated i Single Squàmot 
cotton-seed papilloma; 1 mixed 
oil plus .Squamous.. papill 
croton oil 48 3/9 540 oma, squamous ear 
: cinoma and adeno 
acanthoma ; 4 squa 
mous pa iomas 
12 1/3 387 1 big papilloma: 
12 1/9 406 1 small papiloma 
12 1/5 452 1 medium papillom: 
Croton oil a 
only 12 1/6 487 1 small papilloma © 
Unheated Polyposis of pyloric 
cotton-seed 12 1/11 310 canal 
oil only 
Cotton-seed Polyp in duodenum 
oil plus 12 1/2 501 < close to pylorus 
ero moll 
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xrvivors for sixteen months, one died at that time 
ith a large ulcerated tumour involving the pylorus 
id proximal part of the duodenum. This proved 
* be an adenocarcinoma, which had invaded the 
uncreas and a lymph node by direct extension. The 
her four survivors are still living after twenty-four 
onths of experiment. 

In another experiment, twelve mice on similer 
iet yielded no tumours in two that survived for 
wre than fifteen months. In 309 mice of similar 
igin in other experiments not involving known 
«rcinogens, no gastric tumours were found. 

We have not been able to identify any known 
«rcinogen in any of the heated fats or lipids, exam- 
«ed by methods that will detect one part in ten 


illion of 3:4-benzpyrene. Moreover, even the, 


cesence of traces of known carcinogens would not 
count for the induction of adenocarcinoma of the 
omach, since very large numbers of mice have been 
xinted with potent carcinogens in many laboratories 
id must have licked off and swallowed considerable 
mounts without a single case of gastric adeno- 
wrcinoma being recorded. In this laboratory, mice 
d with known carcinogens have frequently de- 
sloped papilloma and carcinoma of the fore-stomach, 
it no tumours of the glandular stomach have 
»eurred. 4 
Evidence that heated fats and lipids contain 
stential carcinogens was recently reviewed by one 
'us*; but the induction of stomach tumours in mice 
. feeding experiments with such substances are few 
ad not generally accepted. Waterman® claimed one 
use of adenocarcinoma of the stomach in a mouse 
d with heated cholesterol oleate; but this has not 
sen confirmed.. Roffo? made numerous claims to 
ave induced adenocarcinoma of the stomachs of rats 
d on & variety of heated fats; but his copious 
ustrations do not support this diagnosis, and the 
‘ork has not been confirmed. -The two cases reported 
sre cannot be statistically assessed; but it seems 
ore probable that they were the result of the 
«periment than of chance. 
P. R. Prsacoox 
S. Brox 
Research Department, 
lasgow Royal Cancer Hospital, 
432 Hill Street, Glasgow, C.3. 
June 21. 


Wells, H. G., Slye, M., and Holmes, H. F., 34th Rep., Amer, J. 
Cancer, 33, 223 (1938). ^ 


trong, L. C., J. Nat. Cancer Inst., 5, 389 (1945). 
'homson, W., J. Hyg., 38, 24 (1936). 

seck, S., Nature, 182, 587 (1943). , . 
'eacock, P. R., Brit, Med. Bull., 4, 364 (1947). 


Waterman, N., Rep. of 6th Conference of Leeuwenhoek-Vereeniging, 
Paris, 83 (1937). 


toffo, A. H., Bol. Inst. Med. Exp. Cancer, 15, 539 (1938) ; Bull. 
Assoc. franc, Cancer, 28, 556 (1939). 


Physical Nature of Mouse Brain 


Moszc histologists refer to the possible existence of 
ground substance in the brain. Neurofibrils or glial 
xes of the cortex impregnated in a successful silver 
eparation by no means completely fill the space 
ailable. Presumably in life these nerve terminals 
«d glial fibres are even further separated from one 
other, since the processes of fixation, dehydration, 
2., produce considerable shrinkage. 
The physical properties of mouse brain as,& whole, 
of a piece of excised cortex, suggest that this is a 
bstance with a continuous structure resembling 


that of a firm paste. It is opaque, sof, sticky, almost 
plastic, with a marked avidity for4water. 

Using either direct or dark-ground illumination, a 
film of fresh brain tissue appears granular, the 
separate granules adhering to one another and giving 
the whole field a hazy appearance. This granularity 
is evident at a magnification of x 80 and is best 
studied by means of dark-ground illumination at 
X 1,0001. Even at this magnification separate 
granules are not distinct. Some show Brownian 
movement; but the majority adhere to one another, 
forming a more or less continuous film. Pressure on 
the coverslip causes sluggish streaming movements ; 
but on releasing the pressure the displaced parts 
recoil and the original appearance is restored. A 
piece of fresh cortex was placed in 1 per cent aqueous 
methylene blue for one minute, crushed between two 
slides and examined by direct illumination. Move- 
ment between the two slides or light pressure caused 
streaming displacements of the blue cortical cells in 
an unstained granular matrix. On cessation of move- 
ment or release of pressure the original grouping of 
cells was restored. The cells themselves showed 
marked elasticity and could not be ruptured. They 
were intact, suggesting that the granularity was not 
due to cell debris. Heavier pressure merely thinned 
the, film by causing a gliding movement of brain 
substance towards the edge of the preparation with 
extrusion beneath the borders of the covering slide. 

It has been pointed out that the cells and fibrils 
impregnated with silver do not occupy all the avail- 
able space in a histological preparation. It seems 
improbable that the granularity described merely 
represents the fresh state of those structures which 
become impregnated with silver in fixed tissue. A 
strong impression is received that this granular sub- 
stance is the ground substance of the brain, being 
present in considerable quantity in the mouse cortex. 

M. ©. H. Dopason 
Department of Pathology, 
St. Thomas’s Hospital Medical School, 
: London, S.E.1. 


! Taft, A. E.. and Ludlum, S. DeW., J. Nerv. and Ment, Dis., 70, 
360 (1929). 





Some Unusual Findings on the Carcinogenic 
Action of Urethane in Mice 


THE induction of pulmonary tumours in mice 
following ethyl carbamate (urethane) treatment was 
originally described by Nettleship, Henshaw and 
Meyer? and has been confirmed by numerous workers. . 
Similar effects of urethane in the rat have been noted . 
by Jaffe*. The lung tumours described have been | 
adenomata, usually multiple, appearing by three ` 
months after oral or injected, single or multiple doses 
of urethane (solutions of 5 or 10 per cent). In histo- 
logical appearance the tumours are the same as 
spontaneous lung tumours arising in strain A mice 
and are of relatively low-grade malignancy. Success- 
ful transplantation has not been reported. The find- 
ings reported below were obtained on Rockland 
‘Swiss’ albino mice in experiments investigating the 
carcinogenic action of urethane. The preliminary 
results obtained are so unusual that they are presented. 
in & very incomplete form, so that the effects may be 
looked for by other investigators and the apparent 
action considered by those using urethane for clinical 
therapy. More detailed results will be presented 
Shortly from% repetition of these and other experi- ' 
ments now in progress. Lc ° 
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(1) Seven young female mice, 20 gm.; received a 
single subcutaneous injection. of 25 per cent urethane 
in a 5 per cent solution of zinc acetate, 0-1 c.c. per 
10 gm. body weight, with the view of slow absorption. 
Such an injection caused a local tissue necrosis which 
healed in two to three weeks. After three months 
and four months respectively, in two mice a rapid’ 
general enlargement of lymph glands was noted. Both 
animals, at autopsy three weeks later, showed ex- 
tensive lymphosarcoma, all glands being involved 
and markedly enlarged. Histologically the tumours 
were highly malignant, and extensive spread to gut, 
liver and kidneys was noted. The usual lung’ adeno- 
mata were also present. A third mouse after five 
months developed a slower growing tumour behind 
the humerus (at least one inch from the injection 
site). At autopsy a large, spongy, blood-filled tumour 
was found. Histologically the sections showed & 
malignant hemangio-endothelioma, and no metastases 
were noted. Lung adenomata were present. Spon- 
taneous malignant tumours of these types have never 
been observed in more than a hundred mice of the 
same strain and age used for other experiments in 
the laboratory. Control experiments using 25 per 
cent urethane and 5 per cent zinc acetate alone, and 
other substances causing retardation of absorption?, 
are not yet complete. 

(2) The lungs of & mouse containing multiple 
large adenomata induced by previous urethane treat- 
ment (discontinued for the previous five months) 
were ground in saline and injected into sixteen mice. 
One half of the group received intrapleural, and the 
other half subcutaneous, injections. After six months, 
four of each group were killed. Two mice of the 
first group and all four mice of the second group 
showed single or multiple lung adenomata. These 
tumours were typical of those induced by urethane 
injections. : 

(3) The lungs of mice which had received a single 
subcutaneous injection of 0-1 c.c. per 10 gm. body- 
weight of 5 per cent urethane 3, 6, or 24 hours 
previously were ground up and injected into normal 
female mice. The equivalent of one lung was given 
to each animal by subcutaneous injection. Four 
&nimals of each of these three groups were killed five 
to six months later. Eleven of the twelve animals 
showed single or multiple lung adenomata similar in 
all respects to those caused by urethane injections. 
No other lesions were noted. 

(4) Experiments using lung suspensions similar to 
those of paragraph (8), but made from animals which 

‘had received three daily injections of urethane, 
; showed the same result, three of four mice developing 
“Tang adenomata. 
^ (B) One control sperent was performed in 
which lungs from normal uninjected mice were 
administered in the same fashion under the same 
conditions. At autopsy, three mice which had 
received the injections did not show any lung 
adenomata. 

It is obviously inadvisable to speculate on the 
significance of these preliminary experiments until 
more extensive ones have been'completed. It appears, 
however, that rapidly growing, highly malignant 
tumours have been produced in mice following the 
injections of a strong urethane solution ang zinc 
acetate. In other experiments a suspension of the 
lungs of mice which bad received small doses of 
urethane, when given subcutaneously, produced 
adenomata of the lungs in a high ptrcentage of 
animals.” Although it is possible that the injected 
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urethane night be concentrated in tho lung tissue 
there was no experimental evidence to suggest th: 
as the explanation of these observations. ; 

This work has been carried out with grants in ab 
from the National Cancer Institute of Canada an 
the Ontario Cancer Research Foundation. 

. R. L. NOBLE 
"M. JEAN MILLAR 
Collip Medical Research Laboratory, 
University of Western Ontario, 
London, Ontario. 
June 30. 
* Nette d a ð oam P. S., and Meyer, H. L., J. Nat. Cane 


ate hy G., Cancer Res., 7, 107 (1947). 


3 Dodds, E. C., Noble, R. T Rinderknecht, H., and Williams, P. ( 
Lancet, M, 809 (1987) 


Reaction of Effector Cells to Chemical 
Transmitters 


Earirern work has led us to the view that tk 
intervention of peripheral elements has a funde 
mental role in the regulation of.nervous activity 
This regulation, in fact, is not exclusively conditione 
by the nature of the transmitter or by its mode « 
formation. It depends to a great extent on the mor 
or less specifie reactions of the effector cells to tk 
substances liberated by nerve stimulation. Thus tw 
transmitters, acetylcholine and adrenalin, act in 
different way on organs like the heart and tl 
intestines, which present different histological stru» 
tures. But adrenalin causes contraction of the uten 
of the pregnant cat and relaxation of the uteri 
of the non-pregnant cat, that is, the action of th 
same transmitter is dependent on the functional cor 
ditions of the reacting tissue. This suggests tb 
possibility of local intervention of sex hormones h 
the peripheral regulation mechanisms of the uterus 
for it has been shown by Courrier that these hormon: 
are capable of direct action on that organ and th: 
the hormonal antagonism between cestrin and prop 
esterone, for example, is directly concerned with i» 
effector cells. 

We have therefore carried out more general exper 
ments on the isdlated uterus of the rabbit, whic 
was the test-organ of Courrier, to find out to wha 
extent the responses of this organ to acetyleholin 
and adrenalin may be influenced by previous trea» 
ment with different sex hormones.  ' 

The rabbit uterus reacts to acetylcholine as we 
ag to adrenalin by contraction. This analogous actio: 
is remarkable; for the effects of both are not onN 
inhibited by atropine, but also sensitized by eserin« 
The actions,of the two transmitters can, howeve 
be differentiated by yohimbine, which reduces tt 
effect of adrenalin without modifying that of acety 
choline ; and we observed also that relatively sma: 
doses of adrenalin could produce contractions ji 
uteri which showed very slight sensitivity to acety 
choline. It thus appears scarcely likely that adrenal 
produces its contracting effect by mobilizing acety 
choline in that organ. 

This curious synergism of the two transmitters : 
not affected by sex hormones. The untreated uteru 
of very young animals is absolutely insensitive to th 
two substances, and becomes sensitive to both afte 
30-50 y of cestrin have been administered to th 
animals over & period of several days. The sam 
modifications occur with the uteri of ovariectomize 
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rabbits. This evolution of sensitivity: (1) does not 
increase with the administration of larger amounts 
of the hormone than the active dose; (2) is not 
peculiar to cestrin, but can also be obtained with 
testosterone (1-10 mgm.), progesterone (1-10 mgm.), 
desoxycorticosterone (1-10 mgm.), or with a mixture 
of cestrin and progesterone initiating the classical 
transformation of the uterus mucosa described as 
‘dentelle’. The reaction of the uterus to the trans- 
mitters seems, however, more marked after the 
administration of testosterone or cstrin than after 
that of desoxycorticosterone. 

But this apparent uniformity of response hides 
very complex cell changes. When the rabbit uterus 
is immersed in Tyrode solution for 15-90 min. in 
the presence of oxygen and at a temperature of 
about 37°, it gives off a substance which is capable 
of decreasing the muscular tone of an isolated in- 
testine preparation. This tone can be increased by 
the fluid obtained in the same circumstances from 
the uterus of an animal which has been treated with 
testosterone. The latter effect may also be observed, 
though generally to a lesser extent, with fluids 
obtained from rabbit uteri treated with progesterone 
alone or combined with cestrin. The liquid obtained 
after desoxycorticosterone sometimes provokes an 
amplification of the spontaneous intestinal move- 
ments. We conclude from these results that sex 
hormones are capable of creating modifications in 
the biochemical reactivity of the receptor cells of 


the uterus which may result in the secretion of sub- | 


stances capable of influencing in a more general way 
the tone of unstriated muscles, and of acting by this 
indirect mechanism on the humoral agents of the 
autonomic nervous system. 

These results, however, do not explain why the 
same transmitter, adrenalin, causes the uterus of the 
rabbit to contract and the uterus of the guinea pig 
to relax, that is, of animals of the same species 
presenting analogous hormonal levels. We therefore 
administered a small dose of adrenalin to the isolated 
rabbit uterus and transferred, after contact varying 
from 15 to 40 min., the surrounding fluid to an 
isolated guinea pig uterus. This fluid produced a 
contraction of the guinea, pig uterus which originally 
reacted to the administration of adrenalin with re- 
laxation. The effect is not reciprocal in character ; 
fluid obtained after the action of adrenalin on the 
guinea pig uterus still has a contracting effect on a 
rabbit uterus. On the other hand, when the fluid 


containing adrenalin after having been in contact . 


with the rabbit uterus is transferred to the isolated 
intestine, it causes the usual inhibitory action of 
adrenalin on that organ, and a fluid contairing 
adrenalin after having been in contact with the small 
intestine continues to produce contraction of the 
isolated rabbit uterus. 

These findings suggest the presence of a special 
agent in the rabbit uterus conditioning the paradoxical 
' action of adrenalin on that organ. They suggest in & 
more general way that the biological analysis of 
isotonic liquids which have been in contact during 
various periods and under various conditions. with 
isolated organs may constitute a profitable method 
for the study of the behaviour of effector cells. 


B. Minz ` 
Laboratoire de Physiologie générale de la Sorbonne, 
Paris. 
April 20. , 


1Minz, B., "La transmission chimique de l'inftrux nerveux" (Flain- 
marion, Paris, 1947). 
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A Nemestrinid Parasite of Schistocerca 

gregaria (Forsk.) 

Dura dissections of an immature male specimen 
of the desert locust, Schistocerca gregaria (Forskal), a 
yellowish larva of Nemestrinide was found feeding 
on the testes and the surrounding adipose tissue. It 
was l cm, long. Its posterior end was surrounded by 
a chitinous cup leading to a slender respiratory tube 
c. 2 em. long, which was constricted transversally 
along its whole length (these constrictions disappear 
when pressed during the preparation). The respiratory 
tube went longitudinally along the midgut and then 
was bent at right-angles towards the spiracle of the 
first abdominal segment. The tube was more or less 
uniform in width, becoming dilated at the cup sur- 
rounding the posterior spiracle of the larva. The end 
of the tube entered the meeting place of the tracheæ, 
which was considerably expanded. The chitin of this 
end ‘was blackish-brown, due to pathological changes. 





Fig. 1. Schistocerca dissected showing the Nemestrinid larva with 
. the respiratory tube. $ Nat. size 


Fig. 2. Nemestrinid larva with the respiratory tube. x8 


Fig. 3. The spiracle, tympanal organ and the respiratory tube 
shown from inside i 


. Potgieter! has described a Nemestrinid Simmictus 
costatus (Lw.) developing inside the body of Locust- 
ana pardalina (Wlk.) in South Africa. Noble? 
described larve, pupa and adult of Trichopsidea 
astracea (Westw.) from Chortoicetes terminifera (W1k.) 
in Australia. Fuller? has given a full description of 
Trichopsidea cestracea (Westw.) on various grass- 
hoppers there. Crouzel and Salavin* described in 
detail two species of Neorhynchocephalus, N. sulphur- 
ous (Wied.) and N. vitripennis (Wied.) parasitizing the 
Acridide Trigonophymus arrogans Stal. and T 
elongatus Giglio-Tos. d 

Unfortunately, our larva remained unidentified, as 
the attempt to transfer it into the body of another 
grasshopper failed. According to Dr. B. P. Uvarov 
(in correspondence), this is the first record of & 
Nemestrinid parasite of Schistocerca gregaria. I wish 
to express my thanks to Dr. Uvarov for his help 
and criticism in the preparation of this note. 
` A. SEULOV 

Hebrew University, 

Jorusalem. 
Feb. 3. 
1 Potgleter, J. T., Pan-Afr. Agric. Vet. Conf. Pretoria, 265 (1929). 
1 Noble, N. S., Agric. Gaz., N.S.W., 47, 383 (1936). 
* Fuller, M. E., J. Coun. Sci. Indust. Res. Aust., 11, No. 2, 202 (1938); 
Proc. Linn. Soc., N.S.W., 68, 95 (1938). 


bacs L, and Salavin, R. G., An. Soc, Cient. Argent., 186, 145 
(1943). 
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Antiquity of Man in Australia 


For nearly eighty years, one of the most prominent 
items of anatomical evidence in support of the 
antiquity of man in Australia has been a fragment 


of a supposed human molar, found by Krefft in the ` 


Wellington Caves of New South Wales. 

Early doubts expressed as to the value of its 
evidence were based on the possibility of its ad- 
ventitious presence in the caves. These doubts were 
afterwards dispelled by eye-witnesses, and it is now 
accepted that the tooth, when found, was imbedded 
in the characteristic cave breccia, together with re- 
mains of Diprotodon and Thylacoleo. According to 
the estimate of Sir Edgworth David in 1923, the 


association dates back to a period 7,000-12,000 years 


ago. 

The fossil has been discussed by Krefft (1870-74), 
Etheridge (1890-1916), David (1923) and Anderson 
(1933), all of whom have accepted its human 
origin. 

Recently, the human origin of the fragment has 
been questioned by Dr. T. D. Campbell, and I have 
considered denovo its possible relation to the lower 
- mammals. To this end, the morphology of the frag- 
ment and the type and sequence of the attrition 
‘ which have produced its crown pattern have been 
minutely compared with all indigenous Australian 
mammals, with all introduced and domestic mammals, 
and with many exotic species as well, which could 
possibly yield a dental fragment of the size of the 
fossil. Three chief results have accrued from this 
‘examination. 


- (1) The fossil is derived from a tooth possessing 
extreme functional brachydonty. At the same time, 
the occlusal surface exhibits large exposures of dentine 
in juxtaposition with broad enamel structures. While 
hat features may be separately found in the molars 
ofi a few mammals, their concurrence in the same 
species is generally precluded by the structural 
ground-plen of the tooth. Consideration of this 
fundamental peculiarity of the fossil early led me 
to ee the view that it was a molar tooth 
at all. 


(2) On transferring attention to premolar teeth, 
close analogies in structure weré soon found to exist 
between the fossil and the third and fourth pre- 
molars of the Macropodinay, in an advanced stage of 
wear. In particular, the highly characteristic pattern 
of the occlusal surface of the fossil is very closely 
reproduced in the premolars of the black-tailed 
wallaby (Macropus walabatus L. and G.), and a study 
of, the successive stages of attrition through which 
such. teeth have passed correlates in the clearest 
way all the main structures of the fossil, with their 
originating centres in the unworn premolar. 


(3) After direct comparison with relevant material, 
and with the above general conclusions as a guide, 
I have no doubt that Krefft’s find was derived from 
the posterior half of the upper fourth premolar or 
seccator, of the right side, of Macropus (Protemnodon) 
anak, Owen, a giant Pleistocene ‘wallaby’, remains 
of which are already known from the caves, and 
which occur also in profusion in beds of similar and 
earlier age over a wide area of eastern and south- 
eastern Australia: . 


A detailed, illustrated account will follow. 


H. H. FjsSLAYXSON 
South Australian Museum. . 


“March 30. 
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Origin of the Golden Hamster 
Cricetus auratus 
as a Laboratory Animal 


Tax golden (Syrian) hamster Cricetus auratus is 
now being bred in scientific institutions in Europe 
and America and has proved useful for various ex- 
perimental investigations. Workers from different 


‘ countries have written to me inquiring about the 


origin of the golden hamster, which is now widely 
distributed in many laboratories. Some of the 
correspondents are interested in using Oricetus auratus 
for genetics, others in the history of this hamster as 
a laboratory animal. 

In 1930 the late Prof. Aharoni, of the Department 
of Zoology of the Hebrew University, Jerusalem, 
went on a zoological expedition to Syria (he was 
particularly interested in the fauna of Antioch). We 
were engaged on investigations for the Royal Society 
on Mediterranean kala azar, and the only suitable 
experimental animal then known was the Chinese 
hamster, which had to be imported from the Far 
East and had the additional disadvantage of not 
breeding in captivity. Stocks could only be re- 
plenished by importing, and lengthy experiments in 
the Middle East were imperilled by epidemies of 
Pasteurella to which this animal is very suscep- 
tible. : 

Prof. Aharoni undertook to bring specimens of 
Cricetulus pheus for our work. In addition to speci- 
mens of Cricetulus phaus (which were also unsatis- 
factory because they did not breed in captivity), 
Prof. Aharoni brought back a litter of eight golden 
hamsters collected near Aleppo which he reared and 
presented to the Department of Parasitology in July 
1930. 

Four of the animals escaped, one female was 
killed by a male and only three animals—one male 
and two females (all litter mates)—remained. From 
these three animals Mr. H. Ben Menahem succeeded 
in raising litters, and it was quickly established that 
this species breeds readily in captivity. It was first 
used for investigations on kala azar in November 
1930, and was afterwards found valuable for work on 
tuberculosis and brucellosis. As soon as this was 
realized, I decided to distribute the animal as widely 
as possible and avoid the risk of maintaining a valu- 
&ble species in one laboratory. (The animalis very 
susceptible to S. typhimurium, and wherever there 
is a danger of contamination with this Salmonella, it 
is advisable to vaccinate.) I brought specimens to the 
Collége de France (Prof. Nattan Larrier) to the 
Medical Research Council and to the Wellcome 
Bureau of Scientific Research, where Dr. E. Hindle 
succeeded in breeding them. Shortly before the 
Second World War I sent animals to India for kala 
azar research, and the late Prof. I. J. Kligler sent a 
batch to America. I also sent several batches recently 
to Egypt. During the War, animals infected with 
kala azar were sent to the United States at the 
request of the American Army authorities for ex- 
periments on chemotherapy; but these animals were 
probably not used for breeding. 

To'the best of my knowledge all the golden ham- 
sters now in use as laboratory animals in Europe 
and America originate from the above-mentioned 
three litter mates—one male and two females brought 
to the Department of Parasitology of the Hebrew 
University of Jerusalem in July 1930. 

It would be interesting to collect more wild 
specimens from the neighbourhood of Aleppo, and I 
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hope that some worker favourably situated for this 
purpose will succeed in doing so. 
S. ADLER 
Department of Parasitology, 
Hebrew University, 
Jerusalem. 


Determination of Plant Densities 


Iw surveying plant associations, it is usual to 
determine the valence by noting the presence or 
absence of each species in sample areas, and the 
density by counting the number of individuals of 
each species in the same, or other, sample areas. 
Two difficulties are frequently encountered in de- 
termining densities by this method, the length of 
time needed in the field and the intermingling of root 
systems of individual plants of the same species with 
consequent indecision as to the exact number present 
in the sample. The following method has the ad- 
vantage of requiring one set of observations only, 
from which valence and density may be determined, 
and of avoiding counts within the sample areas. 

Suppose the species has’a density N/A plants per 
unit area and that a sampling area a is taken 2 times 
at random. Then the expected number of plants 
per trial will be aN/A, and the number y, of trials 
containing no individuals of the species would be 
expected to be given by the expression 


Yo = texp(—aN/A). 
1 t 


N 
Whence a A log, v 

If the number of trials is 50 and the sampling area 
0-1 square metre, a graph relating density and y, 
can be drawn and shows a remarkable sensitivity 
for densities 33 per sq.m. to 3 per sq.m. By increasing 
the sampling area to 1 sq.m., the density values on 
the graph are reduced ten times, and we have a 
sensitive range from 3-3 per sq.m. to 0-3 per sq.m. 

Much time has been saved in the field and results 
are reasonably in accord with densities found by the 
more laborious method. : 

E. J. MACHIN 
Biology Department, 
Cheltenham Grammar School. 
:June 26. 


Metabolism of « : g-Dihydroxy-y-(2-methyl- 
phenoxy)propane (‘Myanesin’) 

Iw a recent communication!, Wyngaarden, Woods 
and Seevers have shown that ‘Myanesin’ administered 
intravenously to dogs appears in the urine mainly in 
combination with glycuronic acid, while a small 
amount is excreted without change. We have found 
that after intravenous administration to hymans or 
rabbits, a portion is oxidized and excreted as 
c-hydroxy-B-(2-methylphenoxy)propionie acid. 'The 
acid may be isolated by acidifying the urine to pH 3, 
extracting with ether continuously for 24—48 hours, 
transferring from the ether extract into sodium 
bicarbonate solution and recovering from the aqueous 
solution by acidifying and extracting with ether. The 
ether-soluble product is crystallized first from carbon 
tetrachloride, then from water and finally from 
chloroform. The pure acid melts at 146—147? (corr.) 
(found: €, 61:2; H, 6:1; CyHy.0, requires C, 61-2; 
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H, 6-1 per cent) The acid is not optically active. 
It is identical with the acid obtained by condensing 
o-cresol with Q-chlorolaetie acid (found: ©, 61-1; 
H, 6-1 per cent). 

We are indebted to Dr. F. Barnett Mallinson for 
supplies of urine from patients who had received 
‘Myanesin’. Our thanks are also due to the directors 
of the British Drug Houses, Ltd., for permission to 
publish this note. 


s 


E. L. Graves 
T. J. ErnioTT 
: W. BRADLEY 

. Research Department, 

'The British Drug Houses, Ltd., 

London, N.1. 
April 15. 
1 Proc, Sóc. Exp. Biol. and Med., 86, 256 (1947). l 


Histamine — Heparin — Thrombin 
Chain Mechanism 


EARLIER experiments of ours have shown that the 
organism regulates the coagulability of the blood by 
the inactivation of thrombin??, Many factors take 
part in the system causing the thrombin to disappear. 
We distinguish an adsorption effect and a ferment- 
ative inactivation process, and indicate the inactiv- 
ating process by its reaction velocity factor. 

We have worked out a simple and rapid process 
for investigating the inactivation’. We put thrombin 
ofa known activity into the serum under investigation, 
and after an incubation period of 1, 2, 3, 5 or 10 min., 
we determine the time in which samples taken from 
the mixture make the fibrinogen coagulate. As a 
result of the inactivation we get increasingly longer 
clotting-times. From the clotting-times we determine 
their thrombin activity on the basis of an empirical 
relation, and from the data thus obtained we calculate 
the reaction velocity factor (k = 1/t log. nat. cofe). 
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Change in thrombin inactivation reaction-velocity constant under 
the effect of heparin, toluidine blue and histamine respectively, 
in rabbit serum 


Heparin inereases the reaction velocity of the in- 
activation (see graph). If we bind the heparin with 
toluidine blue, the velocity of the inactivation 
diminishes | décidedly*. We find that histamine, both 
in vitro and in vivo, likewise strongly decreases the 
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inactivation, and thereby shifts the clotting capacity 
of the blood towards coagulation®. We have also 
shown that histamine and heparin bind one another, 
and have obtained a colour reaction from this‘. 

As histamine and heparin are both constantly 
present in the blood in physiological circumstances, 
it must be supposed that the normal coagulability 
of the blood is regulated intravasally by histamine — 
heparin equilibrium. If this equilibrium shifts to- 
wards histamine there is a diminished inactivation 
and the blood coagulates better, which in certain 
cases can lead to intravasal fibrin precipitation. But 
if there is a preponderance of heparin the effect of 
the inactivating system increases and the blood 
does not clot so well. These phenomena have been 
thoroughly observed in pathological"? and experi- 
mentaJ?;5/? conditions. 

Jancsó demonstrated in 1931 that a preliminary 
condition for the accumulation process of reticulo- 
endothelial systems was that the colloids to be elim- 
inated from the blood are enclosed in a covering of 
fibrin, and that this colloid-fibrin complex becomes 
attached to the endothelium™. .It was later ‘also 
found that this occurs also as an effect of histamine”? ; 
but intermediate links in the chain were lacking to 
explain how, as an effect of histamine, the fibrin 
appears in the blood. 

But on the basis of. the foregoing, the route of the 
chain mechanism would appear to be briefly that 
histamine is produced as an effect of. the foreign 
substances introduced into the blood.” This binds 
the heparin’ and thus inhibits the inactivation of 
thrombin. This in turn leads to the formation of 
thrombin and causes intravasal fibrin precipitation. 
The precipitating fibrin carries off the colloids, which 
attach themselves to the walls of the endothelium, 
where their phagocytosis begins. When this phenom- 
enon has taken place, the increasing liberation of 
heparin compensates for the increased clotting 
capacity of the blood. 

‘On this basis, the physiological sphere of thrombin 
must be extended. The function of thrombin is not 
only to bring about extravasal clotting, but also to 
fulfil an at least equally important task iptravasally, 
in starting the accumulation in the  reticulo- 
endothelial system as one of the links in the chain 
of the whole process. This also throws a new light 
on the problem of thrombosis: Thrombosis occurs 
when the organism cannot, by increased liberation of 
heparin, restore to normal the lowered thrombin 
inactivation required for colloid accumulation. 

M. GERENDÁS 
I. CSEFKÓ 
Hint M. D. F. Upvarpy 
s Biochemical Laboratory, 
Hungarian Biological Research Institute, 
: Tihany. 
a iovis M., Nature, 157, 837 (1940); Hung. Acta Physiol., 1, 97 


? Gerendás, M., and Csapó, A., Arch. Biol. Hung. (in the press). 

3 Gerendás, M., Schweiz. med. Wechr. (in the press). 

* Gerendás, M., Udvardy, M. D. F., Pálos, A. L., and Csefkó, I., 
Acta Physiol. Scand. (in the press). 

* Csefk6, I., Gerendás, M., and Udvardy, M. D. F., Acta Physiol. 
Scand. “tin the press). 

* Gerendás, M., Csefkd, I., and Udvardy, M. D. F., Acta Physiol. 
Scand. (in the press), 

7 Palos, A. L., Schweiz. med. Wschr., 78, 112 (1948). 

* Pálos, A. L., Schweiz. med. Wschr. (in the press). 

reste y Gerendás, M., and Udvardy, M. D. F., Arch. Biol. ung. 
(1n the "press), 

10 Osef kó, I., Udvardy, M. D. F., and Gerendás, M., Arch. Biol. Hung. 
(in the press). 

u Jancsó, M., Klin. Wechr., 10, 537 (1931). 

13 Jancsó, M, Nature, 188, 227 (1947). 
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Hemoglobin — Methemoglobin 
_ Mixtures 


We! have recently had an opportunity of confirm- 
ing, in a case of familial methemoglobinemia, the 
shift to the left in the oxygen dissociation curve of 
hemoglobin which Darling and Roughton? found in 
hæmoglobin — methemoglobin mixtures. They suggest 
that the shift in the curve may be explained by the 
existence of intermediate compounds, the affinity of 
which for oxygen is greater than that of hemoglobin. 
On this assumption, the formation of methemoglobin 
from hemoglobin does not take place in a single step ; 
but the four iron atoms of the hemoglobin molecule 
may be oxidized separately and successively. If the 
iron in the hemoglobin (or oxyhsmoglobin) molecule 
is represented as (Fet+),, the iron in the intermediate 
mixed molecules would be (Fett*) (Fet++),, (Fot++), 
(Fett), (Fet++), (Fett), and that in methremo- 
globin itself (Fo), As the shift in the dissociation 
curve is fairly large, it is evident that quite appreciable 
amounts of the intermediate compounds would be 
present. in methamoglobin hemoglobin mixtures, 
and might afford spectroscopic evidence of their 
presence. Apart from its theoretical interest, the 
question is of some practical importance, for altera- 
tions in the absorption spectrum due to this cause 
would necessitate modifications in the estimation of 
blood methemoglobin made by optical methods, for 
example, that,of Evelyn and Malloy?. 

We have looked for spectroscopic evidence for the 
presence of the intermediate compounds by making 
differential measurements of the absorption at the 
red end of the spectrum (where methemoglobin 
shows a strong absorption band), comparing optical. 
and physical mixtures of hemoglobin and methemo- 
globin in a Spekker absorptiometer. Using two pairs 
of clogely matched I-cm. cells, we first filled one 
member of each pair with a definite volume of 
methemoglobin solution containing 1 gm./100 ml. 
pigment. (The solution was prepared from toluene- 
laked, washed ox-erythrocytes by the action of a 
small excess of sodium nitrite. It was filtered and 
exhaustively dialysed at 4° in a rocking dialyser and 
diluted with pH 7:4 phosphate buffer.) The other 
cells were filled with the same volumes of a separately 
dialysed, filtered and buffered solution containing 
1 gm./100 ml. oxyhemoglobin. Hach oxyhæmo- 
globin-containihg cell was then examined in coù- 
junction with a methæmoglobin cell. 

The difference in optical density between the pairs 
of cells (using 2 mm. Hilger red No. 1 and 2 mm. 


' Calorex filters) was 0-002, representing the difference 


between the pairs of glass cells. On mixing the 
eontents'of one pair of cells, to give a 50 per cent 
mixture of oxyhemoglobin and methsmoglobin, the 
change in absorption was not greater than 0-001, 
nor was any further change found in readings taken 
up to 18 hr. after mixing. The total absorption under 
the conditions used was 0-805, so that the change 
on mixing was less than 1 in 500 of the total absorp- 
iion, that is, well within experimental error. 
Examination of the solutions (diluted 1 in 5) with 
the. Hartridge reversion spectroscope also failed to 
show any difference between the optical and physical 
mixtures in the position of the methemoglobin band 
in the red part of the spectrum. 

If the explanation of Darling and Roughton for 
the shift in the dissociation curve is correct, it would 
appear, therefore, that the absorption spectrum of 
hemoglobin derivatives is determined not by the, 
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molecule as a whole, but by the sub-molecules 
‘containing one iron atom. 
Q. H. GIBSON 
E D. C. Harrison 
Department of Biochemistry, 
Queen's University, e 

Belfast. 

April 20. 
1 Gibson, Q. H., and Harrison, D. C., Lancet, ii, 941 (1947). 
i Darling, R. C., and Roughton, F. J. W., Amer. J. Physiol., 187, 56 


3 Evelyn, K. A., and Malloy, H. T., J. Biol. Chem., 198, 655 (1938). 





Crystal Structure of Nitronium Perchlorate 


WE have made an X-ray examination of the 

nitronium perchlorate of Goddard, Hughes and 
Ingold! and find, in agreement with Millen’s observa- 
tions on its Raman spectrum’, that the crystal 
structure contains the ions NO,+ and ClO,-. 
. The crystals are monoclinic, the unit cell having 
dimensions a = 9:26 A., b = 6-99 A., c= 7:34 A. 
with B = 113-5°, and containing four molecules of 
NCIO,. The existence and general arrangement of 
the ions was discovered from two-dimensional Patter- 
son syntheses of the intensities of X-ray reflexions in 
the three principal zones, and confirmed by comparison 
of observed and calculated structure amplitudes ; 
the chlorate and nitronium ions are arranged altern- 
ately along twofold axes, in accordance with the 
space group C 2/e, the nitrogen and chlorine atoms 
lying on the twofold axes, with all the oxygens 
in general positions. By using {hkl} structure 
amplitudes in sectional projections? we find that the 
NO,t ion ‘is linear with N—O ~ 1-1 A., and the ClO47 
ion approximately tetrahedral, with Cl—O ~ 1:5 A. 
Successive Fourier refinement is now being applied 
to obtain more accurate values of these bond- 
lengths. 

We are indebted to Prof. C. K. Ingold and Mr. 
D. R. Goddard for providing crystals specially pre- 
pared for this work. 


E. G. Cox 
G. A. JEFFREY 
: M. R. TRUTER 
Chemistry Department, , 
University, Leeds. 
April 23. 


1 Nature, 158, 480 (1946). 
3 Booth, Trans. Farad. Soc., 41, 434 (1945). 





Emissivity of Small Particles in Flames l 


Ir is a striking fact that solid (or massive) carbon 
behaves as a black body, whereas small carbon 
particles which are responsible for the luminosity of 
hydrocarbon flames have an absorption coefficient 
which is strongly dependent on wave-length. This 
difference is important in the measurement of the 
colour temperature of luminous flames. It has been 
shown theoretically by Miet that the absorption 
coefficient is strongly dependent on wave-length when 
particles are smaller than a wave-length, an-effect 
which is analogous though. not identical with the 
dependency of scattered light on wave-length. 

We have made some optical measurements on & 
stationary flame of aluminium flakes in air. These 
experiments differed frora the often repeated measure- 
ments on photo-flashes since the flame had a greater 
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depth (5-10 em. diameter). The intensity distribution 
in the flame was unusual. The radiation consisted 
of weak AlO bands and a strong continuum which 
extended from the réd far into the ultra-violet 
regions. The colour temperature was about 8,600? C. 
It may be shown theoretically that the enthalpy of 
the exhaust gases permits the temperature of the 
flame to reach the boiling point of aluminium oxide 
(ALlO;) which is 2,980? + 60? C., and that nearly 
all the oxide is vaporized. When we threw an image 
of the anode of the carbon arc on to the aluminium- 
air flame, we observed very weak absorption in the 
visible and increasing absorption towards the violet 
region. At 3100 A. all light from the are was absorbed. 
The emission coefficient, therefore, became very nearly 
equal to unity in the ultra-violet. By comparing the 
brightness of the flame at 3100 A. with the bright- 
ness of the carbon are anode, we estimated a 
brightness temperature which was a little below the 
calculated (theoretical) temperature. Line reversal 
measurements (ordinarily a little high on account of 
the scattering effect) gave a slightly greater value , 
than the calculated temperature. f 

The clọse agreement of these results satisfied us 
that the temperature of the flame was actually the 
boiling point of aluminium oxide. If we adopt this 
value, however, an explanation is needed for the 
high colour-temperature observed, or in other words, 
for the strong dependency of “emissivity on wave- 
length. We believe that most of the aluminium 
oxide formed in the flame is initially in the gaseous 
state. The radiation may therefore originate from 
gaseous aluminium oxide or other gaseous products 
(excited thermally or by chemiluminescence), but 
no continuum of gaseous origin is known which ex- 
tends so far. Moreover, it is perhaps significant that 
the conditions are very similar to those in the 
luminous hydrocarbon flame, where emission is un- 
doubtedly due to small particles. 

We suggest, therefore, that small droplets of alum- 
inium oxide are the emitters in the aluminium flame, 
and that these particles are formed by condensation 
in the flame. Produced in this way, the particles are 
finely dispersed and very small. Their temperature 
is identical with the gas temperature, even if catalytic 
reactions occur on the surface, because the heat 
transfer numbers of such particles are extremely high. 
Some of these particles are no doubt smaller than 
the wave-length of light (Shechter et al.* have pro- 
duced evidence of this), and the absorption and 
emission characteristics of such particles will behave 
in the same way as radiant soot. The abnormally 
high colour-temperature is again attributed to the 
optical properties of very small particles. Moreover, 
the colour temperature depends upon the thickness 
of the optical layer, because the thicker the layer 
the more the radiation will approach black-body 
conditions. . . 

Magnesium behaved in & similar manner. 

We are indebted to the Chief Scientist, Ministry of 
Supply, for permission to publish this commun- 
ication. 

H. G. Worraarp 
W. G. PARKER 
Chemistry Department, ' ‘ 
Royal Aircraft Establishment, 
South Farnborough, Hants. 
: April 12. 
1 Mie, Ann. d. Pys., 25, 377 (1908). 


? Shechter, Boginsky and Sakharova, Acta Physicochim. U.R.S.S., 21, 
' 3, 463 (1940). 
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Application of Measurements of Semi-con- 
ductivity to Heterogeneous Reactions 


+ Iw the present investigation pure oxide films are 
obtained by the oxidation of evaporated metal films. 
Normal high-vacuum precautions are observed in the 
use of all-glass, greaseless systems with precise tem- 
perature control. The method of investigation which 
has been developed is based on the semi-conducting 
properties of these oxide films. Simultaneous pressure 
and resistivity measurements are made during the 
adsorption.and desorption of various gases on the 
oxide films over a range of temperatures between 0° 
and 260°C. While variations in conductivity of 
bulk semi-conductors on exposure to air have been 
previously observed and reported (Anderson ef al.), 
the effect has not previously been applied to the 
problem of catalysis. Preliminary investigations 
which have been earried out on copper oxide films 
have demonstrated the efficiency in obtaining re- 
producibility of the film during periodic oxidation and 
reduction. oe i, f 

On oxidation of the copper film, during the initial 
period of oxidation the resistance measurements are 
effectively those of the residual copper layer, being 
of the order of one ohm in typical cases. This period 
is characterized by a parabolic uptake of oxygen. 
At the end of this period, which occupies several 
hours at 200? C., there is an extremely rapid change 
in resistance over & period of a few minutes before 
stabilizing at a high value, 360 k.ohm in a representa- 
tive case. After this there is a slow expónential 
change in resistance to & final value corresponding 
to that of pure cupric oxide obtained after approx- 
imately 25,000 min. at 200°C. In this final state 
the film shows no inerease in resistance on sustained 
pumping at 107 mm. mercury pressure. ] 

On hydrogen reduction there is an induction period, 
after which the resistance increases to a very high 
maximum value, corresponding to the formation of 
cuprous oxide in the non-conducting state. Further 
reduction gives a rapid fall in resistance to a value 
of about 50 k.ohms in a typical case, at which point 
erratic readings are obtained, fluctuating between 
that value and a few hundred ohms. This continues 
for a period of about 15 min. and corresponds to the 
embrittlement phenoménon reported by Garner and 
Stone’, probably due’ to the escape of water from the 
film.- After this characteristic period the resistance 
falls exponentially until after about 30,000 min. the 
original resistance of the copper film is obtained. 

For studying the effects of adsorbed gases, the 
films were employed in the semi-conducting region 
‘corresponding to a stoichiometric ratio lying between 
euprous oxide and cupric oxide. When the film had 
been oxidized to the required composition it was sub- 
jected to prolonged pumping at 10-7 mm. mercury 
pressure, during which there was an increase in 
resistance to a constant, value, 650 k.ohms in a typical 
case. The value of this maximum corresponds very 
closely to the final value of the pure cupric oxide 
film and did not vary significantly over a wide range 
of composition. This corresponds with the observa- 
tions of Anderson and others on the effect of the 
evacuation of bulk semi-conductors. : 

Quantitative and qualitative information has been 
obtained concerning the effect of the adsorptiof of 
oxygen, nitrogen, hydrogen and carbon monoxide on 
the semi-conducting films in this condition. Ad- 
missions of oxygen at & series of temperatures and at 
pressures varying between 107? mm. and 0-3 mm. 
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mercury pressure have shown that there is an imme- 
diate fall in resistance of great magnitude taking 
place within the first five seconds, followed by a 
slightly slower change over a few minutes (curves 1 
and 2). The films are only exposed to the oxygen for 
a few minutes and are then subject to hard vacuum, 
10-7 mm. pressure being attained in approximately 
15 sec. During evacuation there is an increase in 
resistance, & very rapid second-order change at first, 
but becoming exponential after about 30 min. The 
final value obtained after about 2,500 min. is, for 
temperatures above 200° C., identical with the initial 
value; but below this temperature very protracted 
pumping fails to re-establish the original equilibrium 
condition. All curves show & very high degreó of 
reproducibility. 

The effect of nitrogen is qualitatively the same as 
for oxygen, while helium, which has no effect alone, 
modifies the effect of both adsorption and desorption 
by slowing down both processes to a marked degree. 

On the adsorption of carbon monoxide or hydrogen 
the resistance increases rapidly to a very high value 
(curves 3 and 4). In the case of hydrogen the process is 


reversible, but in the case of carbon monoxide the 


removal of the gas, possibly as carbon dioxide, is 
complicated by the apparent immediate reduction 
and, sintering of the surface, which completely alters 
the: ‘film characteristics. After adsorption of carbon 
moioxrde it is possible to return the film to its stan- 
dard tate only by oxidizing the film completely, , 
reducing to copper and reoxidizing. Only after this 
drastic processing does the film reproduce earlier 
results. This effect has been reported by Garner and 
Stone on bulk copper oxide. 

The investigation is being extended to a range of 
temperatures enabling temperature coefficients of 
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the various processes to be established, and to various 
other oxides. Precision measurements of gas adsorbed 


and desorbed are being introduced, and the sig- 


nificance of substrate is being investigated. 

Although too early to embark on any rigid 
theoretical consideration of the significance of the 
results, it is clear that providing the general picture 
of semi-conduction as given by Mott is accepted, then 
these measurements must yield direct information of 
the nature of the catalytic processes occurring, as 
related to adsorbed gases on semiconducting oxide 
catalysts. . 

T. J. Gray 
Chemistry Department, 
University, Bristol. 
April 20. 0 

1 Garner, W. E., and Stone, F. S., Nature, 158, 915 (1940). 
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Afterglow of the Balmer Spectrum of 
Hydrogen 

Iw a paper published during the War the late Lord 
Rayleigh reported some new experiments about the 
hydrogen spectrum, indicating a duration of Balmer 
lines of more than 1075 sec., which is toughly one 
thousand times greater than the values calculated 
from quantum mechanics and experimental results 
with positive rays. 'The method consists in producing 
a strong luminosity induced by a powerful condenser 
discharge in an electrodeless glass tube. Each dis- 
charge produces a jet of luminosity, squirting out 
of the electric field by thermal expansion into a 
side tube where the decay of the, Balmer lines is 
observed and measured!. 

Lord Rayleigh did not attempt any explanation 
of this result and apparent discrepancy. Jablonski 
has remarked that the mean duration of lines is not 
always identical with the mean life -in initial states 
of corresponding transitions. After-having considered 
the various mechanisms which can produce atoms 
in the upper level, he thinks that the persistence of 
the luminosity results from the radiative recombina- 
tion of atomic hydrogen ions?. 

Born, Fürth and Ladenburg? prefer to believe that 
Lord Rayleigh's experiments can be understood on 
the basis Of the known relatively long life of free 
hydrogen atoms and their re-excitation “by radia- 
tion and, especially, by the diffusing electrons and 
positive ions". 'The rise of the relative intensity of 
the blue-green Hg lines (4861 A.) observed by Lord 
Rayleigh with decreasing luminosity is ascribed to 
the sensitivity of the eye, which has a maximum in 
the green part of the spectrum. 

In view of making a choice between the two above 


interpretations, new experiments were performed on ' 


the hydrogen afterglow. The experimental arrange- 
ment is the same as already described‘. It permits a 
careful separation of the light of the discharge from 
that of the afterglow one. The excitation energy 
used in our experiments is weak and iš not s icjent 
to show the persistence of the luminosity in: ure 
hydrogen. But when this element is diluted in neon 
or helium a strong afterglow can be observed In 
the case of helium, traces of hydrogen almost always 
present are sufficient to give the phenomenon. Other 
impurities liké CO and CH destroy the afterglow : 

the spectrum a shows that only the band 4315 of CH 
persists in this case. The impurities are eliminated 
either by producing a powerful discharge between 


` 
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D, discharge; A, afterglow 


two magnesium electrodes or by immersing the dis- 
charge vessel in liquid nitrogen. 

| Spectrum b shows the modification of the emission 
of helium containing traces of hydrogen when the 
discharge is gut off. The Balmer lines suffer less 
variations than: He.T: lines, and the relative intensity 
of H I increases. With time. This later variation can 
be seen easily by comparing the spectrum at the 
beginning of the afterglow with spectrum c emitted 
107? sec. after breaking the discharge. The duration 
of the lines increases with the. quantum number n 
and the intensity of distribution of the Balmer 
spectrum varies with time (compare spectra b and c). 

. By measuring the decay of luminosity with the 
time, we have evaluated the duration of the H, line 
at 1074 sec. after breaking the discharge. 

| It is possible to show that the emission in question 
follows the capture of electrons by ions by studying 
the afterglow at‘the limit of the Balmer series. "The 
discharge and the afterglow were photographed in 
the ultra-violet region with an Arnulf — Lyot spectro- 
graph. The results are illustrated by the spectrum d. 
In the afterglow, the hydrogen spectrum is extended 
further than in the discharge; at the same time, the 
higher level lines -of He I grow in intensity. 

] The above results, although they do not allow a 
direct comparison with Lord Rayleigh’s experiments, 
show that hydrogen atoms can radiate the whole 
Balmer series in afterglow. The persistence of the 
lines at the limit of the series seems to be conclusively 
in favour of an emission by radiative recombination 
between ions.and electrons. 

v  RENGE HERMAN 
Louis HERMAN 
Laboratoire des Recherches Physiques, 
Faculté des Sciences, 

Paris. , April 14. OA 
1 Rayleigh, Lord, Proc. Roy. Soc., A, 188, 26 (1944), i 
2 Jablonski, A., Nature, 155, 397 (1945). 
Born, M., Fürth, R., and Ladenburg, R., Nature, 157, 159 (1946). 
«Herman, L., C.R. Acad. Sci. Paris, 225, 112 (1947). 


| Decay Scheme of “Hf 

IN continuation of our previous analysis of the 
decay scheme of !*!:Hf!, we have carried the work 
fürther with higher resolving power and using & 
spectrometer with a thin Geiger-Müller window. We 
have also carried out delayed coincidence measure- 
mertis to ‘study the metastable state reported by De 
Benedetti and MeGowan?*. We have attempted to 
eliminate various possible decay schemes which have 
been proppsed*?, in favour of one to be discussed . 
here. 


e 
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The measurements of the B-spectrum were repeated 
with the same spectrometer as "formerly. The 
resolving power was, however, increased to 4 per cent 
and the window thickness reduced to ~0-5 mgm./cm.*. 
The $- spectrum is shown in Fig. 1. It will be seen 
that ths conversion line (A) of the 342-KeV. y- quantum 
which could not be'discérned in the previous measure- 
ment now appears distinctly. Otherwise the two 
spectra are in good agreement. 


keV. | Bl uk Bry 
300 460 
342 
x 
128 
8 4 
200 : 472 
0 
Fig. 2. Decay scheme of !*!Hf (all 


energy values given in keV.) 


Delayed yy-coincidence measurements were carried 
out in our standard arrangeinent!, where a time-delay 
of ~ 10 usec. was introduced in one channel. The 
sample was enclosed in a lead shield 1 mm. thick. 
The soft radiations (the' unconverted 128-keV. 
Y-quantum and the corresponding X-radiation) were 
thus practically cut off. Under these conditions, a 
yY-eoincidence effect amounting to (ky,/ny) x 10? = 
" x 10? was found. This effect is about half the 
chance coincidence effect. The experiments were 
repeated many times, and the chance coincidence 


‘effect was checked, after each measurement, by 


eCo of the same counting-rate in the tubes. These 
results support the decay scheme given in our pre- 
vious paper! and reproduced here in Fig. 2. The 
magnitude of the coincidence-rate is in agreement 
with' that computed (from the geometry of ‘the 
arrangement, the efficiency of the y-tubes, the half- 
life of the metastable state and the delay and 
resolving times of the amplifier). 

According to the conclusions of De Benedettieand 
McGowan? the metastable state should follow directly 
the f-transmission. This is not in agreement with 
our suggestion. The: reason why they h&ve not found 
any effect of the y-ray which precedes the ‘metastable 
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state may be due to the fact that its energy is less 
than the one which follows the metastable state. - 


‘August 14, 


J. BENEŠ 
A. GHOSH 
A. HÉDGRAN 
e N. Hors ` 
Nobel Institute for Physics, 5 
Stockholm 50. 
April 20. 
1 Hedgran -A Hole, N 


and Beneš, J., Arkiv. f. mat., astr. o. fysik, 
35 A No. 33 (194 8). 
* De Benedetti, 8., and McGowan, F. K., Phys. Rev., 70, 569 (1946). 
* Corey M, Shreffler, R. G.. and Fowler, C. M., Phys. Rev., 72, 1209 


Errors of Treatment Comparisons when 
Observations are Missing 


In a randomized block experiment with J blocks 
and K treatments, for which o? is the variance of 
the random component of the observations and for 
which no observations are missing, the estimated 
difference of the means of two treatments has vari- 
ance 2o*|J. For the case where some observations 
are missing, Yates! has shown how the missing values 
may be estimated, a valid analysis of variance 
carried out, and an unbiased estimate of the difference 
of means of two treatments obtained. He has given 
the variance of this estimate for the case of only one 
missing observation, and has suggested an approxima- 
tion for use in other cases which may be expressed as 
follows. 

If Ja observations are present for treatment A, 
and j4 of these are in blocks which contain no 
observation for treatment B, and if J p observations 
are present for treatment B, and jg of these are in 
blocks which contain no observation for treatment 
A, then the variance of the estimate of the aerate 
of means of A and "a is.04po?, where - 


1 


ee } approximately. 
Ja — ja BP » 


0 ros I 
- Jp — 4p 

I have derived exact formule for 04g for'all cases 
where not more than three observations are missing, 
and have compared the exact and approximate 
values for a wide range of values of J and K. The 
agreement is reasonably good when K is small but 
poor when K is large. The formule suggest that a 
closer approximation would be given by 

604p = —_+,— + : I , 

Kaisa 7"8—gp—iis 
and this is confirmed by numerical calculation. If not 
more than three observations are missing and J and 
K are both greater than 3, the error of the approx- 
imation only exceeds 4 per cent in a very few cases. 
These all occur either where there are three missing 
observations and J = K = 4, or where practically 
all observations of one treatment or one block are 
missing. In most cases the error is very much 
smaller than this. 
- In practical applications an analysis of variance 
would first be carried out to test if there were any 
significant differences between treatments. If so, 
any pair could be tested and would be judged to 
differ significantly if the difference of their méans 


‘exceeded £ V/U s, where s? was the error mean square 


D i 
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with n degrees of freedom, and ¢ was the appropriate 
percentage point of the t-distribution with n degrees 
of freedom. 
J. TAYLOR 
East Malling Research Station, f ' 
: Nr. Maidstone, 
Kent. 
April 19. 
1 Yates, F., Emp. J. Exp. Agric., 1, 129 (1988). 


Development of Spark Discharges 


In a recent communication! concerning the 
mechanism of growth of the leader strokes preceding 
spark discharges, Allibone has stated that the leader 
stroke develops behind a voluminous corona dis- 
charge and that the concentrated bright streamer, 
which is readily photographed, is in the nature of a 
‘core’ to this corona. The same view has been ex- 
pressed by ourselves on various occasions and in 
earlier reports’, and not only have we succeeded in 
demonstrating beyond doubt the existence of this 
diffuse corona discharge forming the head of the 
leader stroke, but we have also been making extensive 
investigations of its characteristics during the past 
eighteen months. 

From consideration of the rotating camera records?, 
which show the existence of diffuse corong discharges 
in association with the brighter filamentary streamers, 
it became clear to us some time ago that the photo- 
graphie methods of observing the development of 
leader strokes have certain limitations and require 
to be supplemented by other techniques‘. Allibone 
has referred to experiments made with Liehtenberg 
figures, but in such measurements, where stationary 
recording systems are used, it is difficult to determine 
the sequence of the processes observed, particularly 
because of the diffuse nature of the discharge. Similar 
difficulties occur in the interpretation of rotating 
camera, photographs, where a distinction between 
spatial and temporal displacements is confused when 
the photographed object is diffuse. , 

Because of the various limitations of the photo- 
graphic measurements, we decided to study the 
growth of leader strokes by arranging for the light 
emission from the discharge to fall on the sensitive 
cathode of a photomultiplier, the output from which 
is amplified and is reproduced on an oscillograph 
screen*. With this technique, a very high resolution 
in time is possible, of less than 10-7 sec., and the 
sensitivity to light is greater than that of a photo- 
graphic emulsion. Further, the intensity of the light 
can be determined more accurately than in the photo- 
graphic method, where there is a failure in the 
reciprocity law when light pulses of short duration 
are being recorded. 

With this technique we have observed the corona 
discharge occurring in .& discharge gap between a 
positive point and a negative plane, for impulse 
voltages below that required to cause breakdown. 
Under these conditions, for a 50-cm. gap in air at 
atmospheric pressure, the corona discharge produces 
a light pulse as shown in the oscillogram of Fig: 1. 
The corresponding current pulse in the gap is of the 
same shape. Both pulses rise to their peak amplitude 
in a time 5 x 1079 sec. and decline to a small value 
after 4 x 10-7 sec. By the use of slits placed between 
the gap and the photomultiplier the light distribution 
with corona has been examined, and we have found 
that the light is emitted from a roughly hemispherical 
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volume, with the positive point at the centre of the 
plane face of the hemisphere, which is parallel to the 
negative plane, and with the curved face directed 
towards the plane: The light intensity decays con- 
tinuously with distance from the point. 

' When the impulse voltage applied to the gap is 
raised to the breakdown value, or to higher values, 
a leader strqke develops from the point and initiates 
a spark. The growth of this leader stroke has been 
studied by placing between the gap and the photo- 
rhultiplier an opéque screen containing a slit, the 
position of which‘can be altered, so that changes of 
light in different patts of the gap can be recorded. 
As the leader stroke passes the slit it produces an 
increase in the light reaching the photomultiplier 
through the slit, and consequently’ a deflexion is pro- 
duced on the oscillograph screen. The occurrence 
of the main stroke also causes a deflexion, and from 
measurements of the amplitude of the various de- 
flexions end the time intervals, both the distribution 
of light in the leader stroke and its speed of growth 
ean be determined. A typical oscillogram is re- 
produced in Fig. 2. The discharge commences: as an 
impulse corona which is too small to appear on this 
oscillogram. Afterwards the light intensity passing 
through the slit increases gradually as shown to a 
peak which corresponds to the passage of the ‘core’ 
of the leader stroke across the slit. The light then 
decreases rapidly to & small value and increases again 
very suddenly when the main stroke occurs. From 
this evidence it is clear that the leader stroke does 
not consist of a point source, as this would give a 
sharp light pulse of duration about 1077 sec., but that 
it is formed by a diffuse discharge which increases 
in intensity to a central ‘core’. The distribution of 
the light in the leader stroke, and its size, is generally 
similar in appearance to the impulse corona mentioned 
above. Emission of light can be detected up to a 
distance of the order of 10 cm. ahead of the central 
‘core’. 

Besides the measurements of the light distribution, 
in space and time, the speed of the leader stroke at 
different stages in its growth across the gap has been 
determined, and the current flowing in the leader 
stroke has been recorded oscillographically. The 
investigations have been made in air, at atmospheric 
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and reduced pressures, and also in several other 
gases. A full account of these investigations will be 
published elsewhere. 

We should like to acknowledge the financial sup- 
port given to this work by the British Electrical and 
Allied Industries Research Association. 

i R. F. SAXE 
J. M. MEEK 
Electrical Engineering Department, - 
University, Liverpool. 
1 Allibone, Nature, 101, 970 (1948). 
* Saxe and Meek, Brit. W'ect. and Allied Ind. Res. Assoc. Report 


Ref. L/T.183 (1947); Report Ref. L/T.188 (1047) (completed and 
revised a2counts aye in process of issue). 


3 Allibone and Meek, Proc. Roy. Soc., 166, 97 (1938); 169, 246 (1938). 
* Meek and Craggs, Nature, 152, 538 (1048). E 
* Prime and Saxe, J. Inst. Elect, Eng. (in the press). 


~ 


THE object of my recent experiments! was to bring 
out photographically what we have known for many 
years. With an adequate background of visual 
observation of spark formation, there is no difficulty 
in determining in general terms the, sequence of 
occurrence of the different kinds of discharge. As the 
voltage applied to a point/plane gap is increased, the 
corona extending therefrom increases (I would not 
have described the volume of discharge as hemi- 
spherical in shape; Fig. 5 in ref. 2 is a very typical 
shape for such a discharge), and near breakdown the 
concentrated bright streamers or leader strokes first 
become obvious extending over part of the gap as 
described i my communication in Nature. The 
technique of chopping the spark with another spark 
gap in parallel enables the development of the leader 
stroke to be followed. 

‘Prof. Meek and Mr. Saxe’s technique will be invalu- 
able in providing quantitative data on the corona 
and leader stroke currents and the light emitted. by 
these discharges; but the facts they describe are well 
known though not well supported by photographs. 
The simple Lichtenberg figure technique which I 
have described gives the best photographic record of 
the leader stroke developing out of the corona dis- 
charge; it might even be more sensitive than the 
photomultiplier, because Fig. 2 of ref. 2 shows un- 
mistakable evidencë of corona one metre ahead of 
the leader stroke, whereas the multiplier has recorded 
light emission only 10 cm. ahead of the central core 
or leader stroke. : 
T. E. ALLIBONE 
Associated Electrical Industries, Ltd., 

Aldermaston Court, 
Berkshire. 
1 Nature, 161, 970 (1948). 
2 J, Inst, Elect. Eng., 82, 518 (1928). 
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Internal Pair Conversion 


WEEN 28 Y-quantum, emitted from the nucleus of 
a radioactive atom, is absorbed by the same atomic 
system, an ordinary electron and & positron may be 
liberated if the energy of the y-quantum is greater 
than 2mc?, This effect has been calculated by Jaeger 
and Hulme? on the assumption that the y-ray is 
electric dipole or quadrupole radiation. I have per- 
formed the corresponding calculation for the fnag- 
netic dipole radiation and the element Z = 84. In 

' calculating the coefficient, Dirac’s exagt wave equa- 
tion of the electron is used and the process is inter- 
preted as the transition of an ordinary electron from 
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Energy distribution of the electron pairs 
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& negative energy to 2 positive energy state. The 
results are given in the accompanying table, where 
the energies are expressed in units of mc? and N is 
the number of positrons (which is, of course, equal 
to the number of the pairs created) per unit energy 
range. 
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In Fig. 1, N(Av — 2) is plotted against (E, — 1)/ 
(hy — 2). The marked difference in the average 
energy of the electrons and positrons is due to the 
Coulomb forces acting on the two particles. More- 
over, the curve, for hv = 8:00 MeV., shows a maxi- 
mum near the highest positron energy, as would be 
expected. By integrating over these curves, the co- 
efficients of the internal pair conversion of the y-rays 
are deduced. The results are: 


E I = 15x10? for hv 2-62 MeV., 
and I = 5:6 x.10? for hv 8:00 MeV. 


If we plot I against hv (Fig. 2), it is found that a 
Straight line connecting these two points nearly 
passes through the point (I = 0, hv = 2mo?). 

In conclusion, I want to express my gratitude to 
Mrs. B. Jeffreys and Dr. N. Kemmer for their valuable 
discussions. 


M. H. Wane 
Gonville and Caius College, 
Cambridge. p 
June 22. 


1 Proc, Roy. Soc., A, 148, 708 (1935). 
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ISOLATION FROM ARGEMONE 
OIL OF DIHYDROSANGUINARINE 
AND SANGUINARINE : 
TOXICITY OF SANGUINARINE 


By S. N? SARKAR 


Department of Biochemistry, Oxford 
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RGEMONE oil has received considerable atten- 

tion during recent years on account of its alleged 
etiological role in epidemic dropsy’. I pointed out® 
certain anomalies of the mustard oil—argemone oil 
theory of epidemic dropsy and stressed the fact 
that a definite solution of the problem could only be 
arrived at by isolating the active principle from 
rargemone oil and the suspected mustard oil, and then 
showing that these are chemically identical and 
possess similar toxic properties. Lal et al.? could not 
produce any satisfactory evidence on this aspect of 
the problem. 

In a report of some preliminary work done, Sarkar 
and Rahman? stated that it was possible to precipitate 
the nitrogenous bases present in argemone oil as 
crystalline picrate, and from the crude picrate at 
least two fractions could be separated each of which 
when converted into the hydrochloride proved toxic 
to rats by oral administration, causing heavy mortali- 
ties. With the view of clearing up some of the 
important points, a detailed investigation was 
undertaken by me under the direction of Prof. R. A. 
Peters, and the relevant findings are reported here. 

The main alkaloid of argemone oil has been purified 
by chromatographic analysis on an alumina column 
followed by crystallization from alcohol -— benzene 
mixture. The purified compound (I), m.p. 190-91°, 
agreed in formula and properties with dihydrosan- 
guinarine (found: ©, 72-11: H, 4-54; N, 4:22; 
CooH130,N requires C, 72-07; H, 4-51; N, 4:21 per 
cent). It is ‘clear, therefore, that the formula 
C15H,;0.N proposed for this compound by Mukherji, 
Lal and Mathur’ is not correct. An authentic sample 
of dihydrosanguinarine obtained from the laboratory 
of the late Prof. Späth, when further purified by the 
present procedure, melted at 190—91?, and the mixed 
melting point with compound (I) did not show any 
depression. ` 

Compound (I) could be readily oxidized by ferric 
chloride in presence of hydrochloric acid giving 
beautiful orange-red crystals of sanguinarine hydro- 
chloride (II). This compound is identical with the 
compound obtained before in the ferric chloride test 
for the detection of argemone oil developed by me?. 
By the identification of the compound, the theoretical 
basis of the test is provided. Compound (II) was 
easily converted into the pseudo-cyanide, m.p. 238- 
39? (decomp.), and this could be reconverted into the 
original hydrochloride. The authentic sample of 
dihydrosanguinarine also behaved in the same way 
with ferric chloride. 

Further confirmation came from the odad of 
compound (II) to oxysanguinarine, isolation of a 
zino-dust distillation product, m.p. 135—136-5^, giving 
the fluorescence test of Graebe? and agreeing with the 


formula of «-naphthaphenanthridine, and also from ' 


the transformation of (I) into 3.4.6.7-tetramethoxy- 
11.12- dihydro- N -methyl-« -naphthaphenanthridine, 
m.p. 183-85°, and giving a mixed melting point, 
182—84?, with an authentic sample, m.p. 181—83°. 
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Sanguinarine has been isolated from argemone oil 
by chromatographic analysis of the oil on a silica 
column, and also from the crude precipitate obtained 
by passing dry hydrogen chloride into an ethereal 
solution of the oil; the amount of sanguinarine 
hydrochloride obtained by the latter procedure is 
0-44 mgm./c.c. of oil. In this sample of oil, dihydro- 
sanguinarine accounted for about 87 per cent and 
sanguinarine for about 5 per cent of the total alkaloids 
present. 

When sanguinarine hydrochloride was injected 
intraperitoneally to albino rats in a dose of 2 mgm./ 
100 gm. body-weight, there was 100 per cent mor- 
tality. In contrast to this, dihydrosanguinarine at 
about two and a half times this dose, or oxysanguin- 
arine at about four times this dose, did not kill any 
of the rats injected. Sanguinarine hydrochloride was 
also toxic when fed by mouth, and by following & 
suitable procedure, young albino rats (40-96 gm.) 
could be killed usually within a week by administering 
1 mgm. of the poison daily. 

In further studies of the toxic effects of sanguin- 
arine, the eyes of two albino rats about to die from a 
lethal intraperitoneal dose of the hydrochloride were 
removed by Dr. Pirie and Dr. Jackson, and sectioned. 
The sections, compared with those from normal eyes, 
showed that there was great congestion of the 
capillaries of the iris, choroid and retina. 

Sanguinarine hydrochloride is toxic to some enzyme 
systems also. It has been found, for example, that it 
can inhibit the oxidation of pyruvate, lactate and 
succinate by pigeon brain preparations. In fact, the 
effect on'pyruvate oxidation was very marked, and 
with the pigeon brain homogenates used in this 
laboratory, about 30-35 per cent inhibition of the 
total oxygen uptake in presence of added pyruvate 
was noticed with 0:041 mM concentration of the 
poison. Addition of cocarboxylase could not prevent 
this inhibition. 

The observed inhibition of pyruvate oxidation 
strongly suggests the possibility that there should be 
accumulation of pyruvate in the blood of persons 
suffering from dropsy due to argemone oil poisoning. 
'This agrees very well with an observation of Wilson 
and Ghosh!? that there was a significant rise in the 
bisulphite-binding capacity of the blood in epidemic 
dropsy cases. In a preliminary experiment carried 
out here, a definite rise in blood pyruvate has been 
noticed in rats after a heavy dose of sanguinarine 
hydrochloride intraperitoneally. 

The inhibitory effect of sanguinarine hydrochloride 
on some —SH enzymes suggested the possibility that it 
was probably combining in some way with the essen- 
tial —SH groups. This was confirmed by the observa- 
tion that when B.A.L. or monothioethylene glycol 
was treated with an excess of sanguinarine hydro- 
chloride at pH 7-4, there was a precipitate conteining 
sulphur and the filtered solution gave negative nitro- 
prusside test. It has not been possible as yet to 
purify these compounds; but analysis of a nearly pure 
compound with monothioethylene glycol confirms the 
presence of sulphur in the compound and indicates 
also that very probably one molecule of the base is 
combining with one molecule of thiol. 

In vitro experiments with the pigeon brain homo- 
genates showed that if mixed before, 50 ugm. of 
B.A‘L. ‘could completely protect the pyruvate oxidase 
system from the toxic effect of 100 ugm. of sanguinarine 
hydrochloride—even 20 pgm. of B.A.L. could afford 
about 70 per cent protection. However, B.A.L. could 
not reactivate the already poisoned enzyme. 
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These results were confirmed by in vivo experiments. 
When albino rats were injected with an excess of 
B.A.L. (intramuscularly) 15-20 minutes before the 
administration of a lethal dose of the poison (2 mgm./ 
100 gm., intraperitoneally), there was almost complete 
protection and about 85 per cent of the treated rats 
survived. 

Since B.A.L. will not reverse the in vitro damage to 
enzymes, it is unlikely to reverse any toxic effects 
already established by sanguinarine, but it might be 
useful in preventing further damage due to any 
unreacted poison. i 

The poisonous nature of sanguinarine was known 
before and its pharmacological effects were studied 
by Meyert. i , 

A. detailed account of the work will be published 
at an early date. ' 

My grateful thanks are due to Prof. R. A. Peters 
for his continued interest and help and for the 
facilities provided. I am indebted to Dr. A. Pirie 
and Dr. C. R. S. Jackson for examining the eyes of 
some of the experimental rats, to Prof. L. Ebert for 
samples of dihydrosanguinarine, sanguinarine nitrate 
and the tetramethoxy compound, to Dr. L. A. 
Stocken for the sample of B.A.L. and to Prof. S. N. 
Bose for the argemone oil. My thanks are also due 
to the Government of India for a research grant, and 
to the Carnegie Grants Committee of the University 
of Oxford for some financial help. 
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THE TECHNIQUE OF CASTING 
COINS IN ANCIENT INDIA 


HE chance discovery by Prof. Birbal Sahni at 

Rohtak, some forty miles west-north-west of 
Delhi, in 1936, of a clay mould for the casting of a 
coin, later led to the discovery of many thousands of 
fragments of similar moulds’ The bronze coin, about 
19 mm. in diameter, of the Yaudheya series, has 
been dated about 100 B.o. From the very large 
amount of material available, Prof. Sahni has been 
able to work out in the greatest. detail the. entire 
Story of the casting technique employed!. 

The accompanying figure illustrates the manner in 
which the mould was constructed. A pouring basin 
at the top leads to a central vertical runner, 7 mm. 
in diameter, from which, at successive levels, eight 
radial runners communicate} with moulds for the 
same number of coins. The disks containing these 
moulds were 87 mm. in diameter and were built up 
into a pile, perhaps a foot or so in height. Around 
this there was a jacket of clay admixed with frag- 
ments of unhusked grain. When the mould was 
complete it was heated up to a surface temperature 
of the order of 600°-650° O., as a result of which the 
organic material was charred, leaving the jacket in a 
porous condition through which thé gases could 
escape. 
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There can be little doubt that the moulding tech- 
nique was carried out in the following manner. 
Around a wooden baseboard of the same diameter as 
the disks, and with a central peg 7 mm. thick fixed’ 
in the centre, a cylindrical container was placed, and 
a slab of plastic clay, sufficient for one disk, intro- 
duced. On this the side runners were first moulded 
from an 8-spoked metal pattern about 14 mm. thick. 
At the ends of the spokes the coin moulds were 
pressed into the clay, a very large number of such 
patterns being employed, and any obstruction. 


' between the individual runners and the mould being 


removed. This disk was then dusted with a parting 
powder, such, for example, as wood-ash, and a second 
one prepared on top. ‘in order to ensure exact 
register of the two surfaces of the disks, small 
irregular fragments of stone or brick were introduced 
into the lower disk while still plastic, producing a 
corresponding depression in the overlying surface. In 
this way & set of up to a dozen disks was produced, 
the upper and lower surfaces of each complete set 
being blank. On the removal of the surrounding 
cylinder, an oblique groove was marked across the 
upper surface of the disks and obliquely down the 
side. In most cases two such grooves are marked 
and the re-assembly of the disks (after drying) in 
their correct order thus facilitated. After air drying, 
the disks were re-assembled and a series of setu piled 
one on another to produce. a mould of appropriate 
size. 

This, after being covered with the jacket, was 
baked in some sort of furnace and the casting carried 
out while the mould was still hot, probably while 
still in the fire, with the pouring basin alone exposed. 
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‘When cold the mould was broken open and the coins 
broken away from the runners. The author suggests 
that on one of the two opposing faces an obstruction 
was often deliberately left between the side runner 
and the coin mould, providing & small noteh which 
»n&bled the coin the more easily to be detached. 
The question as to whether this coin foundry was 
legitimate or not is discussed by the author, who 
«oncludes—possibly on somewhat scanty evidence— 
shat these moulds were not, in fact, the product of a 
Korger. Whether this be so or not is quite immaterial, 
aowever, from the point of view of the most inter- 
ssting information provided regarding a technique 
employed at this very early date. A comparison is 
iso made with other conjectured reconstructions of 
Kndian and other coin moulds of different dates and 
«ocalities. In the latter cases, however, more material 
s needed to settle the details of the process with the 
ame certainty which has been possible in the case 
of the Rohtak procedure. To the metallurgist and 
oumismatist alike, this contribution is one of out- 
standing interest. F. C. TuowrsoN 


a “Memoli of the Numismatic Society of India”, No. 1, Bombay, 


ATOMIC ENERGY EXHIBITION : 
í THE ATOM TRAIN 


FTER a tour lasting six and a half months, during 

which the Atomic Energy Exhibition, organised 
by the Atomic Scientists’ Association, visited twenty- 
five of the main centres in England, Scotland and 
"Wales, the exhibition came to a close on May 28. 
Kifforts to secure an extension in Great Britain failed ; 
but the exhibition will continue its existence abroad. 
The Council of the Atomic Scientists’ Association, as 
‘well as the Ministry of Supply and other owners of 
equipment, have agreed to lend the exhibits to the 
United Nations Educational, Scientific and Cultural 
‘Organisation and the Lebanese Government for 
incorporation in an exhibition at the Unesco Confer- 
ance in Beirut in October. Later it will probably tour 
several countries in the Middle East and, possibly, 
various European countries. Although the adminis- 
tration of the tour is left to Unesco, the Atomic 
Scientists’ Association will be closely connected with 
it, and the atomic energy part of the exhibition will 
beo known as that of the British Atomic Scientists’ 
Association. i 

In Great Britain the exhibition was an outstanding 
success and excelled all hopes. It was visited by more 
than 146,000 people, making an average daily atten- 
dance of 1,000, which is 80 per cent of the maximum 
capacity. In many places people were queueing up 
for several hours. 85 per cent of the visitors came 
especially to see the exhibition, many of them making 
long trips for this purpose. 

The reaction of the public was learnt from the 
answers of more than 1,100 people to & questionnaire 
handed out to a random sample of visitors. They 
show that the visitors represented a fair cross-section 
of the British publie as regards occupations, with a 
light bias in favour of the intellectual classes. 95 
per cent of the"publie thought it worth while coming, 
and 91 per cent said that they had learnt something 
from the exhibition. The most interesting parts were 
found to be the counters and models (32 per cent) 
and the peaceful uses (24 per cent); the atom bomb 
section was the main item of interest for only 7 per 
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cent. Quite & large number of people expressed 
surprise that atomic energy could be used for construc- 
tive purposes as well. The main criticism of the 
exhibition was that it was not big enough and too 
crowded. 

The guide book to the exhibition sold extremely 
well. Altogether more than 50,000 copies were sold 
or presented, making it the most popular and wide- 


. spread publication on atomic energy. 


The performance of the technical equipment, most 
of which was very delicate and tricky to operate, was 
extremely satisfying. Some of the experiments were 
demonstrated publicly for the first time and only a 
few years ago could not have been made to work 
reliably even with tbe best care in the laboratory. 
Here they were subjected to the most adverse 
conditions, to the movement of the train on a 1,900- 
mile journey, to differences of temperature ranging 
from 30? to 100? F., to a wide range of voltages in the 
various places and, above all, to the heavy hands of 
about 130,000 adults and 16,000 inquisitive children. 

Not only has the equipment withstood the test 
magnificently, but also it has beaten all records for 
endurance of this type of apparatus. The scaling 
units are supposed to have a life-time of 200 hours, 
and yet during the 1,600 hours of operation of five 
scaling units, only one valve had to be replaced. 
Throughout the whole tour, each Geiger counter had 
to be replaced only once. The total time when the 
exhibits were out of commission amounted to less 
than l per cent and the total expenditure on main- 
tenance of equipment, including replacement of films, 
fluorescent tubes, etc., was less than £50. 

All this is evidence of the good quality and high- 
class workmanship of the British firms who manu- 
factured it; it is also a tribute to the technical staff 


.who looked so well after the maintenance of the 


equipment. ~ 

The Atomic Energy Weeks, which were organised 
in conjunction with the exhibition, were also very 
successful and the lectures and film shows were well 
attended. . 

Summing up, it can be coneluded that the exhibition 
achieved its main object—that of educating an 
appreciable fraction of the British public in matters 
of atomic energy. ; 


ROTHAMSTED EXPERIMENTAL 
STATION ^ ` 


: REPORT FOR 1946 


MHE return to peace-time activities at Rothamsted 
Experimental Station enabled much of the 
fundamental and long-range work to be resumed, and 
the report for 1946 now issued includes’ a short 
account of such investigations, as well as of new 
work undertaken by the various departments. There 
are departments of physics, chemistry, soil micro- 
biology, botany, crop physiology, statistics, plant 
pathology, biochemistry, entomology, insecticides 
and fungicides, and one for the study of bees. This 
list of departments indicates the very wide scope of 
the work at Rothamsted, and it is impossible not to 
be ithpressed by the advantages that must accrue 
from the ready contacts that are possible between the 
workers in the various sections. The experimental 
farm, together with that of Woburn, one on heavy 
and the other on light soil, offers every facility to the 
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research worker, and the work of the Statistical 
Department enables field-work to be carried out with 
the maximum of effect. Field-work is not confined 
to the two farms, many careful experiments being 
carried out at various centres in the country; thus 
the main set of tests on the manuring of sugar beet, 
for example, involves some twenty commercial 
farms annually. 

In a note of this length, it would be impossible to 
do justice to the work of so many departments; a 
reviewer can but mention one or two out of many 
significant lines of work. The experiments on deep 
ploughing and on cultivations have interested scientific 
men and farmers for some years, and the resumption 
of this work is welcomed. Results available before 
the War indicated that much time and money are 
lost on the farms of Britain in excessive cultivations; 
but farmers and Rothamsted workers alike felt that 
such unexpected results needed more corroboration. 
It has generally been considered that, in so far as 
yield of crop is concerned, the more and the deeper 
the cultivation the better; we used to point out the 
large, if expensive, crops raised in some gardens, 
where trenching is carried out, etc., and where no 
expense is spared on the preparation of the seed bed. 
The work at Rothamsted, however, which included 
experiments at many centres in 1944 and 1946, did 
not indicate any advantage from deep ploughing or 
from sub-soiling for potatoes or beet, and very little 
for wheat. Observations of root development and of 
the physical properties of the soil showed that none 

' of the properties was influenced by deep cultivation. 

The theoretical and experimental work on the 
movement of water in soils, and on evaporation, is also 
of great interest. Most of us have had the experience 
of observing small patches of a crop that have made 
far better growth than that of the surrounding plants; 
due to some physical character of those portions of 
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the seed bed ; for example, consolidation as the result . 


of pressure from a tractor wheel, or greater pulveriza- 
tion on & headland where some implement may 
- have been turned round, and where upward 
movement of water in the soil was presumably facilit- 
ated. On other occasions, under different weather 
conditions, these excessively consolidated or pulver- 
ized areas have carried the poorest plants. It is not 


easy for even the most experienced farmer to achieve - 


the optimum seed-bed condition every season, and 


there will always be an elémeént of chance about this ` 


until more fundamental'inpwledge i is available about 
the physical properties of the soil, particularly in 
regard to water. 

The Department of Chemistry commenced work in 
1945 on forest nurseries, and interesting results are 
already available. It is interesting to note, for 
example, how the growth of Sitka spruce was improved 

‘by acidifying a slightly calcareous soil on which this 
species had consistently failed for a number of years. 
Work already carried out is sufficient to indicate that 
fruitful lines of research lie ahead in this field. 

. Work carried out in the Department of Soil 
Microbiology on the micro-organisms capable of the 
selective destruction of soil bacteria may be noted as 
of particular interest. The maintenance of satisfac- 
tory biochemical activity in a field soil depends on 
several factors, not the least important of which is 
the existence of micro-organisms that limtt the 
numbers of useful organisms, either by competing 
with them for nutrients, or by producing toxic 
secretions, or by directly eating them, A number 
of strains of bacteria were subjected to attacks by 
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five predatory organisms, and by three species that 
are destructive to bacteria by virtue of their secretions. 
It was found that any one species of organism could 
attack about half the bacterial species tested; the 
organisms, however, differed markedly as to whict 
particular bacterial strain they attacked. It seems 
likely that very few species of bacteria exist in the 
soil that are immune to attack by some of the micro 
organisms. 

Current advances in the use of insecticides lenc 
great interest to the Rothamsted investigations ir 
that field. Experiments are in progress on various 
aspects of the use, of D.D.T. and of benzene hexa 
chloride, including the effect of these on bees. 

Tables giving the detailed results of the experimenta 
work have been omitted, since it is intended to issue 
these separately. The report includes a list of the 
Scientific papers from each department, with & shor 
note on the contents of each, and also & list of th» 
publications of the Rothamsted Experimental Station 


PACIFIC SCIENCE BOARD 
FIRST ANNUAL REPORT 


HE first annual report of the Pacific Science 

Board (National Research Council, Washingtor 
25), set up as a result of the Pacific Science Conference 
1946, covers the year 1947, and outlines the step» 
being taken under the project for the co-ordinatec 
investigation of Micronesian anthropology to fill gap» 
in our &tientific knowledge of the Marshall, Caroline 
and Mariana Islands, and to provide the basic in 
formation required in setting up civilian governmen» 
£ 
permanent Insect Control Committee has beer 
appointed. for Micronesia, ‘and five entomologist: 
have been sent to survey the distribution anc 
destruction of coco-nut palms caused by the rhinocero: 
beetle (Oryctes rhinoceros), to study the coco-nur 
beetle (Brontispa mariana) and the giant Africa: 
snail (Achatina fulica) and to search for parasites ox 
natural enemies for the control of these pests. Ar 
entomological survey of the Palau Islands is also i 
progress. 

Approval was given for eight other field projecte 
and in general the Board's policy is to give stronger 
endorsement and higher priority to proposals fo 
intensive and long-range research than to those for 
extensive but superficial surveys or short-term pro 
jects. In accordance with the desire to strengthen 
Honolulu as a centre for research in the Pacific, th. 
Board generally recommends that reference collection 
from the area should be deposited with appropriat 
institutions in Honolulu. 

The Pacific oceanic biology project is now activel: 
engaged in studying, analysing and evaluating th 
data already available, with headquarters at th 
Woods Hole Oceanographic Institution; and plan 
are now being developed for establishing a ne. 
Hawaii Marine Laboratory on an island in Kaneoh 
Bay, Oahu. The Board also hopes to co-operate witi 
the research council to be set up by the South Pacifi 
Commission in developing plans for research in tha: 
area, and conservation planning in the Pacific shoul: 
be greatly assisted by three forthcoming internationa 
conferences : the meeting of the Standing Committe 
for the Protection of Nature in and around th 
Pacific, at the Seventh Pacific Science Congress t: 
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be held in New Zealand in February 1949; the 
Economic and Social Council of the United Nations 
Scientific Conference on the Conservation and Util- 
ization of Resources, to be held in the United States 
in May 1949; and the United Nations Educational, 
Scientific and Cultural Organisation’s Conference on 
Khe Protection of Nature also to be held in the 
United States in May 1949. 

Future activities contemplated include the en- 
souragement of oceanographic and fisheries research 
in various parts of the Pacific, the initiation of a 
conservation programme for Micronesia, and the 
Initiation of field studies in the Pacific area to further 
research bearing on problems in cancer and heart 
lisease. 


CARNEGIE UNITED KINGDOM 
TRUST 


HE thirty-fourth annual report of the Carnegie 
United Kingdom Trust for the year 1947 empha- 
3izes the increasing rate of expenditure, which rose 
Krom £120,000 in 1946 to £160,000 in 1947, thus ex- 
ceeding the annual expendable income of about 
£133,000. The quinquennial policy for 1946-50 was 
framed on the assumption, however, that during the 
period & substantial part of the accumulated savings 
of the war years would be applied as annual revenue, 
rand the Trustees are more concerned at a second 
feature of the period—the increasing proportion of 
expenditure allocated to the provision of ‘services 
rather than buildings or capital assets. `!” 
The largest bulk allocations, totalling £150,000 each, 


for the Bureau of Current Affairs and for the develop-. 


ment of amateur music and art, are wholly con- 
cerned with services, and this is also true of 
£25,000 allocated to enable local organisers to be 
appointed by County Federations of Young Farmers’ 
Clubs. Although the ‘village hall’ allocation of 
£100,000 is designed to help capital expenditure, 
payments have amounted to less than £7,500 in two 
years. Past experience of ‘the Trustees indicates 
that grants for capital purposes have been more 
certain in their operation than grants for the early 
maintenance of services, and accordingly they regret 
the present restricted opportunities in the capital 
field. In view of the unsatisfactory position of the 
village halls scheme, it has been decided that when 
the Trust allocation of £100,000 has been exhausted 
by promises, subsequent schemes shall be eligible 
for consideration for Exchequer grants under the 
Physical Training and Recreation Act. For the 
village planning competition, forty-seven entries were 
received and the winning design is regarded by the 
adjudicators as quite outstanding. The Trust has 
also agreed to find up to £400 a year for a two-year 
programme of pioneer work for young women from 
the Channel Islands, partly by visits of expert 
organisers from England and partly by courses of 
instruction in England. 

The report refers to the passing of the Irish Central 
Library for Students under an independent governing 
body, the Library Council established by the Public 
Libraries Act of 1947-(Hire). Grants to three county 
libraries in Eire have also been agreed in principle, 
and the committee set up to consider the future of 
the Scottish Central Library reported unanimously 
in September 1947 that the Library should not be 
merged with the National Central Library, although 
t 
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continuing to work in the closest co-operation and 
consultation with that Library. Some form of con- 
stitution&l link between the two Libraries ‘was recom- 
mended; but it was considered that the time was 
now ripe for establishing the Scottish Central Library 
on an independent basis, with its own trustees and 
governing body and an initial income of £5,000, in 
new premises in Edinburgh. The grant to the 
National Central Library has been progressively de- 
creased to £3,000, £2,000 and £1,000 for the three 
ensuing years and will become extinct on December 
31, 1950. 

Sufficient progress has been made with the Shrop- 
shire Community House at Attingham Hall, near 
Shrewsbury, to justify the appointinent of a warden, 
and the Highlands and Islands Film Guild has 
made ‘a very satisfactory start and is now working 
on & programme of six mobile film units. 


STANDARD FREQUENCY TRANS- 
‘MISSIONS IN GREAT BRITAIN 


‘HE question of radiating standard frequency 
L transmissions from Great Britain has recently 
been under consideration. Such transmissions are of 
great value in connexion with the calibration of 
industrial and scientific frequency sub-standards, in 
connexion with work on radio wave propagation and 
also for survey purposes. At present, standard 
frequency transmissions of guaranteed accuracy are 
emitted by the U.S. National Bureau of Standards* 
continuously on the eight frequencies 2:5, 5, 10, 16, 
20; 25, 30 and 35 Me./s. from station WWV. Unfor-. 


"punately, on account of radio propagation conditions, 


it is often difficult to make good use of the American 
transmissions in Europe and farther east. At the 
recent meeting of the International 'Telecommuni- 
cations Union at Atlantic City, it was agreed that’ 
the first six of the above frequencies (namely, 2-5, 5, 
10, 15, 20 and 25 Me./s.) should be allocated on a 
world-wide basis for all future standard frequency 
transmissions. Hence, if undesirable interference 
between such transmissions is to be avoided, ‘all new 
services of standard -frequency transmissions will 
require ‘very carefuls c co- ordination with existing 
services. 

In Great Britain, w experimental low-power 
transmission from station GMT, on a frequency of 
2 Mo./s., has been set up by the Royal Observatory 
at Abinger, Surrey, to facilitate comparisons between. 
quartz clocks used in the operation of the Greenwich 
time service. Details of this service have been pub. 
lished. recently?. Since no other British standard 
frequency service is at present available, these. 
transmissions have been fairly widely used, and a. 
substantial increase in power is under considera~ 
tion. 

In existing circumstances the provision in Britain 
of a comprehensive service on a number of the avail- 
able frequencies will take some considerable time ; 
but arrangements are now under consideration 
whereby & limited standard frequency service on . 
three frequencies will be operated by the General, 
Post*Offiee. It is hoped that experiments connected: 
with the new service will demonstrate the feasibility, 
and value of covering the United Kingdom and 
Europe in,this way, and also the degree of inter- 
ference from and with the WWV transmissions. 
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Details of “this experimental service will be 
announced later; but meanwhile it may be men- 
tioned that the frequencies of the following trans- 
mitters of the General Post Office and of the B.B.C. 
are maintained at their nominal values to a tolerance 
better than + 1 part in 10°. 























Station’s 


Nominal frequency 
call sign ke./s. 


Nature of service 











GBR Telegraph Rugby 
— Broadcast Droitwich 
GRO Broadcast , Skelton 
Broadcast Daventry 
Daventry 






Broadcast 


x 


The B.B.C. medium-wave transmitters, with the 
exception of that on 583 ke./s. (614 m.), are also 
maintained on their nominal frequencies to a 
tolerance of approximately + 1 part in 10° 
1 National Bureau of Standards (U.S.A.). Letter Oireular LC886, 


January 30, 1948. 
2 Wireless World, 58, 439 (Nov., 1947). 


ELECTRIC CONDUCTIVITY OF 
ROCKS AT HIGH TEMPERATURES 


P. COSTER has described the results of 
measurements of the electric conductivities of 
various rocks (Mon. Not. Roy. Astro. Soc., Geophys. 


Supp., 5, No. 6, January 1948). The conductivity was — 


determined on spacimens of rock eut in the shape of a 
cylinder, by measuring the resistance between the 


electrodes in & D.O. bridge circuit; the current in, 


the bridge was reversed after balancing, with the 
object of detecting potentials due to polarization of 
the rock by electrolysis. Although a small effect 
was usually found, its influence on the resistance was 
never more than a few per cent. The conductivities 
determined for different rocks showed that they 
could be classified as semi-conductors, and in many 


semi-conductors the relation between the conductivity : 


and the absolute temperature T is given by 
o = A, exp (— eif&T) + As xp (— eJ RT) + i. s, 


where b is Boltzmann’s dohstànt, e,,c,, etc., aró the 
activation energies of the. Various processes to which 
the conductivity is due, and A,,A,, etc., are con- 
stants: . 

The results of the experiments are shown graphic- 
ally, log,, c being plotted against 10*/T, for eight 
different rocks—all Scottish—which Prof. ©. E. 
Tilley placed at the disposal of the author: ‘The 
curves show that the conductivity of most of the 
rocks is due to at least two mechanisms’: one with 
an activation energy of about 0-7 volt and the other 
with an activation energy of the order of 2 volts, 
the latter appearing at higher temperatures ; experi- 
ments on the nature of the conductivity suggest 
that in this case it is caused by moving ions. 

The theoretical implications of the results with 
regard to, the conductivity in the interior of the 
earth are discussed, and the following suggestions are 
made. At a depth of a few kilometres ‘where 
the rocks are probably dry, the conductivity is 
lower than it is nearer the surface; put as greater 
depths are reached, where the temperature is higher, 
the conductivity should start to increase. Assuming 
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that pressure has no effect on the conductivity, æ 
value of 0-01 ohm cm. should be reached at a 
temperature of 1,200—1,400? C., possibly at a depth 
of 160 km. ‘The effect of pressure is, however, æ 
serious source of uncertainty in the investigation ;. 
but using the temperatures and pressures given by 
Bullard and Bullen, respectively, Coster has com- 
piled a table which shows the variation of tempera. 
ture, pressure and conductivity with depth, thougb 
the relation cannot be regarded as anything more 
then an approximation. At depths greater thar. 
200 km. the increase in conductivity is rather small’ 
because the effect of increase in temperature is almost 
compensated by that of increase in pressure. The 
figures, though giving only a rough idea of the varia- 
tion of conductivity with depth, nevertheless car: 
account for the increase of conductivity ‘with depth 
found by Chapman and Price. 


MEXICAN VILLAGE LIFE 


HE monograph under notice*, the sixth of æ 

series dealing with the sociology of Latin 
America, returns to the Mexican Highlands and tc 
the Tarascan pueblo of Tzintzunzan. This village 
which &t the time of the Spanish conquest was the 
capital of an empire second only to the Aztec in size, 
has now become a sleepy Mestizo community of 
1,500 souls which is “probably typical of a vaste 
numberof small rural Mexican pueblos". ''"Empire'r 
Children" is a very readable account of this engaging 
and happy-go-lucky community of potters and 
farmers where “the great majority of the villager: 


. get down to work only with a tremendous exertior 
_of will power and stop on the slightest pretext”, and 


where “Russia, Communism, the United States and 
Protestantism are conveniently lumped together as 
enemies of the inalienable rights of man". 

The author's purpose is to convey a general and 
comprehensive impression of the social and economic 
life of these people, and he has been more thax 
usually successful in achieving this. The reader i: 
neither overwhelmed with masses of unnecessary 
detail nor mystified by technical anthropologica 
jargon, and yet practically every aspect of village lif 
is covered—its history and prehistory, its domestic anc 
its material culture, its trade and commerce and it: 
social, political and religiousinstitutions. His summing 
up and conclusions are not so impressive, probably 
because of his short acquaintance with the country 
(two years) and possibly because although he admit: 
the essential unity of the Mestizo culture, he remains 
too preoccupied in distinguishing the Spanish anc 
Tarascan traits which contribute to its ‘total con 
figuration’. However, this summary only takes uj 
eight pages at the end of the monograph and ir 
probably inserted for the benefit of the Mexica» 
Government rather than for the general reader. 

It is to be hoped that this preliminary survey wil 
be succeeded by detailed studies of the more striking 


“aspects of rural Mexican society, in particular, o: 


the part played by the Church, a role so vital than 
Foster considers it the “socio-spiritual focal point o! 
the culture". G. I. JONES 


* Empire's Children. The People of Tzintzunzan. By George M 
Foster assisted by Gabriel Ospina. Pp. v+297+18 plates. (Pub 
No. 6, Institute of Social Anthropology, Smithsonian Institution: 
Washington, D.O.) 

See also Nature, 161, 697 (1948) for notice of Pub. 2-5 of this series. 
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SOIL IMPROVEMENT FOR 
FORESTRY 


HE Reports of the Forest Research Institute of . 


Sweden, Vol. 36 (Centraltryckeriet, Esselte AB, 
Kockholm, 1948) contains papers of considerable 
«terest. Omitting those dealing with volume and 
ther measurements made in different parts of the 
»untry, sample plots and yield tables, and papers 
a forest. pests, an article of importance to other 
vuntries is that of Carl Olof Tamm entitled **Soil- 
proving Measures Tried on a Poor Site". The 
ork is described as a final report on work started 
& 1922 by the Swedish Institute of Forest Research 
« co-operation with the Forest Protection Board of 
«e district of Jónkóping, following an initiative 
„ken by W. Lothigius, who was at that time the 
‘oard’s executive forest officer. The aim of the work 
as been to try some possibilities of raising the poor 
»rest yield frequently found on sandy soils within the 
Kstrict and elsewhere in the province of Smaland. 
&arlier reports have been published by O. Tamm, 
‘ho planned the experiments and was responsible for 
Xleeting data on the plots as long as he remained 
‘ith the Institute (up to 1938). 

The plots are at lat. 57° 34' N., long. 22° 12’ E. 
"hey occupy an area, known as the Mólna Field on a 
and flat that was formerly mostly covered by old 
orest. In the experimental field, the forest was felled 
uring 1918-19. 

After describing the area and its previous vegetative 
»overing, the methods of re-afforestation are theated 
y means of a number of experimental plats.” Nine 
trips were laid out, numbered I-XI, each 60 mm. 
vide. 


Jo. 7 is 37-6 m. wide, Row No. 8 is 62:5 m.; all other 
ows are 25 m. wide. 

Strips Nos. III and V were sown in 1923 with pine 
jixed with spruce. In strip No. III the mor cover 
round each seedspot was loosened and mixed with 
he sand: no positive effect of this treatment was 
ver observed. At the same time, strip No. IV was 
danted with birch (about 1,000 per hectare, side-hole 
Janting) and then sown with pine mixed with spruce. 
itrip No. VI was planted with Alnus incana instead 
f birch, and sown with pine. 

Strip No. VII and the following strips were planted 
a 1922, the former with pine 1/0 and spruce 2/0 
«atio 2:1), No. VIII with birch as No. IV and pine 
md spruee, No. IX with pine and spruce, No. X 
with Alnus incana as No. VI and pine, and No. XI 
with pine only. The conifer seedlings were planted 
wy the slit method. 

The number of seedspots per hectare was intended 
o be 6,000 all over the field, but this figure is rather 
ipproximate. All pine and spruce seed used came 
rom the same province; but the birch and Alnus 
ncana seedlings originated from Bastad (Skåne). 

In Strip No. VI each planting hole was manured 
with peat from a birch carr; seven or eight litres of 
reat were mixed with the earth in each hole .before 
slanting. He other'treatments were done in different 
ows. The rows Nos. 1, 3, 5 and 7 were controls 
mo treatment). Within rows Nos. 2 and 6 the soil 
was ripped by a kind of harrow. Within row No. 4 
bout 400 gm. lime (calcium carbonate was used 
‘rom the sulphate mill at Gotafors) was mixed in each 
«ole. Within rows Nos. 8 and 10 tree-debris from the 
lear felling were removed and taken to row No. 9. 
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Furthermore, the main experiment is divided; 
“ ten rows, crossing the strips at right angles. Row* 


27.1 


Most of the pines, planted or sown, grew well in the 
i first few following years." The planted spruces grew 
} ! well, too; but the spruce seed used had a poor capacity 
‘Of germination. The birches and alder seedlings 
‘generally did not stand the hard conditions at Molna 
(Field, especially the frosty climate., Within small 
‘areas seedlings of all kinds suffered, either from fungus 
‘injuries or from starvation. Attempts were made to 
‘all blanks by repair plantings in 1926 and 1930. 

- Two diagrams give results from observations in 
1932. The brush-manured row (No. 9) had a small 
‘number of seedlings but & high percentage of good 
pine. Many seedlings were spoiled by capercailzies 
that found shelter in the brush cover. The peat strip 
(No. VII) showed a slight excess over the others, both 
1n number of seedlings and in percentage of good pine. 
None of these déviations is significant. 

{ The paper should be consulted for full details. In 
summing up, the author writes: “The Móln& experi- 
iment has been helpful in drawing attention to some 
factors determining forest yield on poor sandy soils. 
Yet, in order to have a more definite idea of the parts - 
played by humus conditions, on one hand, and by 
geology on the other, fresh data must be obtained ori 
plots where the condjtions at the start of the experi- 
ments are ‘carefully determined. The problems at 
‘issue have proved much-more complicated than was 

realized in 1920.” 

H 
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| SOME FUNGI OF INDIA 


MIX new species of fungi occurring in Mysore have 

been described by M. J. Thirmulachar (Trans. 
Brit. Mycol. Soc., 31, 1; July 1947). Sphaceloma 
santali attacks the leaves of the sandal tree; SS. 

idis parasitizes leaves of Osyris Wightiana ; 
S. oleanderi produces an anthracnose on oleander, and 
S. curcume causes Jleaf-spot of wild turmerics. 


' Cladochytrium aneure is an interesting species weakly 


parasitic within the thallus of a liverwort (Aneura 
sp. ) and Leptospheria porell causes wilting of the 
bryophyte Porella. Mycological descriptions of the 
new species are given. Two further new species of : 
Physalospora attacking Pterolobium indicum and 
Heterostemma tanjorense, two species of Septoria, 
parasitizing Erythring, gp. and Thespesia populnea, 
with Cereospora adin on. its name host, are fully 
described by T. S. and K! Ramakrishnan (Proc. Ind. 
Acad. Sci., B, 26, No. 1, ,7; July 1947). 

‘Several papers have 'also been published on 
Phytophthora palmivora, which causes a fruit rot of 
tomatoes and a seedling blight of Hibiscus esculentus. 

T.S. Ramakrishnan and C. K. Soumini have studied 
En fungus on tomatoes (Proc. Ind. Acad. Sei., B, 25, 
No. 2, 39; Feb. 1947). They isolated the fungus, 
proved its pathogenicity, found it could enter un- 
wounded fruits, and, as infection appears most readily 
on; fruits in contact with the soil, suggested proper 
support of tomato plants as.& simple means of pre- 
kg M. S. Balakrishnan (Proc. Ind. Acad. Kei., 

6, No. 4, 142; Oct. 1947) established the patho- 
oinsity of P. palmivora on Hibiscus seedlings. A 
minus strain was isolated, and did not form oospores . 
until paired with a plus strain of the same species. 
Further studies on this heterothallism have been 
made by K: M. Thomas, T. S. Ramakrishnan, C. K. 
Soumini and M. S. Balakrishnan (Proc. Ind. Acad. 
Seil, B, 26, 147; Oct. 1947). 

R. P. Asthana has investigated several characters 
of Sclerotiwm cepivorum and S. tuliparum (Proc. Ind. 


i 


i 
t 


272 


Acad. Sci., B, 26, No. 3, 99 ; Sept. 1947). S. cepivorum 
grows best on an acid medium, whereas S. tulipardm 
favours neutral or slightly alkaline conditions. Both 
species have an optimum temperature of 20? C. Neither 
Species is &ble to attack the host of the other; but 
S. tuliparum can infect several bulbous plants in 
addition to the tulip. Both species secrete pectinase, 
though there is evidence that each host type is more 
sensitive to the enzyme of its specific parasite than 
to that from the other. 

A threefold chain of parasitism is described by 
S. Y. Padmanabhan (Proc. Ind. Acad. Sci., B, 26, No. 3, 
77; Sept. 1947), who found a species of Fusarium 
attacking pups of Epipyrops, which in the larval 
stage is & parasite of Pyrilla, & pest of sugar-cane. 
'The fungus is variable in culture, but is regarded as 
F. moniliforme var. subglutinans. Six new hosts of 
the ergot fungus Claviceps are given by T. S. Rama- 
krishnan (Proc. Ind. Acad. Sci., B, 26, No. 4, 136; 
Oct. 1947), who also describes the fungus upon each. 
Miss H. Sunanda Kamath investigated the life- 
history of Puccinia ruellim on Ruellia prostrata, a 
common perennial weed in south India. It was found 
to be a macro-cyclic, autcecious rust, and, the 
sequence of development of all the spore forms was 
followed by inoculation experiments. . 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned : ‘ 

LECTURER IN BoTANY—The Registrar, The University, Nottingham 
(August 21). : 

DAvID BROWN SOHOLARSHIP IN AGRIOULTURAL ENGINEERING— The 
Registrar, King's College, Newcastle-upon-Tyne (August 21). 

PAINT AND VEGETABLE OIL CHEMIST (graduate) to take charge of 
research and to teach a small post-graduate class, and a GRADUATE 
TECHNOLOGIST to teach vegetable oil extracting and paint manufac-, 
turing processes, at the Instituto de Oleos, Rio de Janeiro—The 
Director, Personnel Department, British Council, 3 Hanover Street, 
London, W.1 (August 21). 

PHYSIOLOGIST (male) with an Honours degree in Science, and a 
BA OLOGIST with Honours degree, or an Honours Graduate in 
Science with experience in Bacteriology—The Secretary, Hannah 
Dairy Research Institute, Kirkhill, Ayr (August 21). 

LECTURER (man or woman) IN AGRICULTURAL SOIENOES at the 
Cheshire School of Agriculture, Reaseheath—The Director of Educa- 
tion, County Education Offices, City Road, Chester (August 21). 

FORD MOTOR COMPANY SCHOLARSHIPS IN AGRICULTURAL ENGIN- 
ee Registrar, King’s College, Newcastle-upon-Tyne (August 
LECTURER (Grade III) IN THE DEPARTMENT OF GEOGRAPHY (with 
special qualifications in Meteorology and/or Geomorphology)—The 
Clerk, Birkbeck College, Breams Buildings, London, E.C.4 (August 21). 

DEMONSTRATOR OF PHYSIOS—The+Dean, Medical School, Guy's 
Hospital, London, 8.E.1 (August ). 

SCIENTIFIO OFEFIOER (Zoo ogist for work especially on plankton) 
at the Millport Laboratory—The Secretary, Scottish Marine Biological 
Association, 185 St. Vincent Street, Glasgow, C.2 (August 24). 

LECTURER or ASSISTANT LECTURER IN STRUCTURAL ENGINEERING 
—'The Registrar, College of Technology, Manchester 1 (August 30). 

ASSISTANT IN ZOOLOGY FOR RESEARCH IN ENTOMOLOGY, with minor 
teaching duties—The Secretary of University Court, The University, 
Glasgow (August 31). 

AGRICULTURIST IN THE SOUTHERN RHODESIA GOVERNMENT SERVICE 
—The Office of the High Commissioner for Southern Rhodesia, 429 
Strand, London, W.C.2 (August 31). 

LEOTURER IN CHEMISTRY with special qualification in physical 
chemistry—The Secretary, The University, Old College, South Bridge, 
Edinburgh (September 1). s 

LECTURERS IN MATHEMATICS, and LECTURERS IN SCIENCE (physics, 
mechanical or electrical engineering, or chemistry), at the Royal 
Military Academy, Sandhurst—The Secretary, Civil Service Com- 
mission, eingion Gardens, London, W.1, quoting No. 2254 (Sep- 

mber 4). 

LECTURER IN Soorat SCIENOE and Supervisor of Studies for the 
Diploma Course in Social Science—The Registrar, University College, 
Singleton Park, Swansea (September 11). 

CARGILL CHAIR OF NATURAL PHILOSOPHY, tenable in the subject of 
Theoretical Physics—The Secretary of University Court, The Univer- 
sity, Glasgow (September 11). , 

ASSISTANT INSPEOTORS OF MINES AND QUARRIES under the Ministry 
of Fuel and Power—The Secretary, Civil Service Commission, Scientific 
genon iy Grosvenor Square, London, W.1, quoting No. 2946 (Sep- 

mber le 

DIRECTOR OF MUSEUMS to take charge of the Mufteum Section of the 
Art Galleries and Museums Department—The Town Clerk, City 
Chambers, Glasgow, C.2 (September 15). 
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CHAIR OF APPLIED MATHEMATICS—The Registrar, University College 
Southampton (September 20). 

LECTURER IN GEOLOGY, within the Department of Agricultur: 
Chemistry, and an ASSISTANT LEOTURER IN PLANT DISEASES in th 
Department of Agricultural Botany—The Secretary and Registra» 
University College of North Wales, Bangor (September 25). 

SMITHSON RESEAROH FELLOWSHIP—The Assistant Secretary, Roys 
Society, Burlington House, Piccadilly, London, W.1 (October 30). 

TUCKER-PRIOE SOIENTIFIO RESEARCH FELLOWSHIP in mathematic 
science or an allied subject—The Secretary, Girton College, Cambridgy 
(January 15). 

CHEMIST IN THE DEPARTMENT OF CHEMISTRY, Tanganyika—Th 
Director of Recruitment (Colonial Service), Colonial Office, 2 Sanctuar 
Buildings, Great Smith Street, London, S.W.1. 

UNIVERSITY GRADUATES and QUALIFIED THAOHERS, with qualifica: 
tions in mathematics, science, engineering, or in geography wit 
mathematics up to intermediate degree standard, for Short Servic 
Commissions in the Education Service, Royal Navy—The Director (P 
Education Department, Admiralty, London, S.W.1. 

LECTURER IN MATHEMATIOS to B.Sc. standard, a LEOTURER I! 
CHEMISTRY to B.Sc. standard, and a LEOTURER IN PHYSIOS to B.S. 
(pep standard—The Clerk, Northern Polytechnic, Holloway 


TEOHNIOIAN FOR THE DEPARTMENT OF ZOoLOGY—The Cler! 
Birkbeck College, Breams Buildings, London, E.C.4. d 

LABORATORY TEOHNIOIAN (bacteriological technique essential) I 
THE PATHOLOGY DEPARTMENT—The Secretary, Welsh Nations 
School of Medicine, 10 The Parade, Cardiff. 

Som SuRvEY OFFICER—The Secretary, Rothamsted Experiments 
Station, Harpenden, Herts. ; 

RESEARCH METALLURGIST, and a SENIOR ASSISTANT IN THE INFOR 
MATION DEPARTMENT—The Secretary, British Non-Ferrous Meta 
Research Association, 81-91 Euston Street, London, N.W.1. 

ASSISTANT TECHNICIAN for university laboratory involving botanica: 
and chemical work—Dr. J. W. Fairbairn, School of Pharmacy, 1 
Bloomsbury Square, London, W.C.1. 

SorENTIFIC ASSISTANT with a knowledge of electronics for work in 
X-Ray crystallography—Dr. W. A. Wooster, Cavendish Laboratory 
Cambridge. . 

TECHNICAL OFFICER (with a degree or diploma in, and a soune 
ractical knowledge of, horticulture)—The Curator, John Inne 

orticultural Institution, 31 Mostyn Road, London, S. w.20. 

VETERINARY RESEARCH OFFICERS (2) in the Sudan Veterinary 
Service, for supervising the preparation of various biological product: 
and carrying out general research—The Sudan Agent in London 
Wellington House, Buckingham Gate, London, S.W.1, endorser 
‘Veterinary Research Officer’. 

SorENTIFIC OFFICER and EXPERIMENTAL OFFIORR Grades in Ministra 
of Supply Research Establishments in the following fields of work 
Chemistry—Inorganic, Organic, Physical, Analytical, and Chemica 
Engineering: (Ref.F.355/48A) ; Biochemistry, Physiology, Pharma 
cology (Ref.G.184/48A) ; Aerodynamics—subsonic and supersonic 1n 
wind tunnels and in flight (Ref. A.160/48A) ; Aircraft Structural Theor: 

«(Ref.C.301/48A) ; Gas Turbines, jet and rocket propulsion at super 
'sonie speeds (Ref.C.299/48A) ; Physics, including opties, gas kinetic: 
and thermodynamics (Ref.A.159/48A); Radar (Ref.A.161/48A) 
Aircraft Instrumentation and electrical and radio accessories, eto 
(Ref.C.300/48A) ; Metallurgy, X-Ray diffraction, electron microscopy 
inter-crystalline corrosion, high temperature materials (Ref.F.356/48A) 
Mathematical Applications, including ballistics, statistics (Ref.A.158, 
48A)—The Technical and Scientific Register (K , York House, Kings 
way, London, W.C.2. 





'REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


! Great Britain and Ireland 


The Independent Research Institute. (Technical Bulletin No. 1. 
Pp. 8 (Garston Manor, Watford: Garston Manor Research Indie 
4 " 


= 
British Thunderstorms. Vol. 2: 1984-37, Part 3: 1936-37, Edite. 
by S. Morris Bower. Pp. iv+97-144. (Huddersfield : Thunderstorm 
Census Organisation, 1947.) 58. [3 
Medical Research Council. Memorandum No. 18: Thyroid En 
largement and other Changes related to the Mineral Content o 
Drinking Water (with a Note on Goitre Prophylaxis). By Dr. Margare 
M. Murray, Dr. J. A. Ryle, Dr. Beatrice W. Simpson and Dr. Dagma 
O. Wilson: Pp. 40. (London : H.M. Stationery Office, 1948.) am 
net. " 
Department of Scientific and Industrial Research. Report of the 
Geological Survey Board for the Year 1940. Pp. ii+10. (London 
H.M. Stationery Office, 1048.) 4d. net. [3n 


Other Countries 


. Physiologia Plantarum. Scandinavian Journal covering all Branche 
of Plant Physiology. (Official Publication of the Scandinavian Society. 
for Plant Physiology.) Quarterly. Vol. 1, Fasc.1. Pp. 112. (Copem 
hagen: Einar Munksgaard, 1948.) 40.kroneg a "Year. [3» 

Feeding Problems in Man as related to Environment: an Analysi 
of United States and Canadian Army» Ration Trials and Surveys 
1941-1946. By Dr. Robert E. Johnson and Robert M. Kark. Pp 
TO (Chicago: U.S. Army Medical Nutrition . Lanoratory 


Catalogues s^ 


The New Universal Flamemaster Hand Torch. (Smethwick: Chance 
Brothers, Ltd.; London: W. Edwards and Co., Ltd., 1948.) 

Catalogue of New Books on Chemistry and Chemical Industry. 
Pp. 58. (London: H. K. Lewis and Co., Ltd., 1948.) 

Sondes Place Research Institute. Pp. 16. (Dorking and London: 
Mactaggart and Evans, Ltd., 1948.) 
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- to the challenge at a higher level. 


THE ROCKEFELLER FOUNDATION 


HE reviews of the work of the Rockefeller. 

Foundation which we are accustomed to receive 
from its President are far more than mere summaries 
of the activities of the Foundation during the year 
under review. They represent an intellectual stook- 
taking—an assessment of the position of the creative 
forces of civilization, its moral and spiritual, as well 
as scientific, resources, and an attempt to appraise 
the directions in which special efforts are required. 
Dr. Fosdick’s review of 1947 is no exception, and with 
insight and courage delineates the challenge which 
Western society faces to-day and the points at 
which special oforta are necessary to avert pressing 
danger. 

Dr. Fosdick starts his review with a glance at the 
appropriations of the Foundation during 1947. 
Amounting to 23,413,615 dollars, or nearly four 
million dollars more than those in 1946, they represent 
the largest annual appropriation in the history of the 
Foundation. ‘They include a single grant of ten 
million dollars to the China Medical Board for the 


. support of the Peiping Union Medical College, another 


2,225,000 dollars for public health, and 1,500,000 for 
medical sciences, 1,700,000 for natural science, 
3,000,000 for social sciences and 1,500,000 dollars 
each for the humanities and for the General Education 
Board. Of this total 39 per cent was for work in the 
United, States and 61 per cent for work in other 
countries. 

The central issue to which Dr. Fosdick directs 
attention in this report is that of the misuse of 
knowledge, and while he recognizes that in the present 
situation an element of physical force is essential he 
insists that that alone will be of no avail unless we 
meet the challenge on an intellectual {and ethical 
plane. Here the emphasis on the task of raising the 
material standards of living can be an obstacle. A 
solid material foundation may be an essential basis 
for a high civilization; but Dr. Fosdick points out 
that it is a basis and not a superstructure. So, too, 
our reverence for the physical sciences and acceptance 
of the doctrine that civilization can be bred to great- 
ness and splendour by science hinders our responding 
The gap between 
the physical sciences and the humanities and social 
studies, in terms of endowment, research facilities 
and teaching staffs, neéds to be closed, whereas in 
fact it is growing wider. 

Dr. Fosdick recognizes the debt which mankind 
owes to science in giving us the methods and patterns 
of research in human relationships ; but he insists that 
to the problem of discovering a new set of human 
purposes, to the art of human relations, to the 
winning of wisdom, physics, chemistry and engineering 
contribute little. They are ethically neutral, and the 
issues of our time and of human destiny will be 
determined not at the physical but at the ethical 
and social levels. If this age is to achieve greatness 
it will not be through its physical triumphs, but 
through the discovery of an enlightened humanism 
and of new spiritual and moral values that lead men 
forward. 
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The immediate task, in Dr. Fosdick’s view, is to 
discover the common interests, the areas in which 
collaboration is possible, where curiosity and sym- 
pathy, aspiration and mutual advantage -overlap. 
The search for these rallying points, the development 
of new techniques and areas of co-operation where 
ideas and experience can be pooled and combined, 
lays the foundation of the ultimate structure of a 
. unity never yet achieved in the world. In this 
connexion it should be noted that while representa- 
tives of the Rockefeller Foundation visited practically 
every country in the world in 1947, visas to enter 
Bulgaria and the Soviet Union could not be obtained 
and no contact could be established with their scholars 
and scientists., And in all the countries which 
representatives of the Foundation visited the pas- 
sionate desire for peace, security and a better life 
formed the universal pattern of thinking and planning, 
whatever the differences of opinion as to the means 
by which these ends are to be achieved. 

We have already noted in these columns Dr. 
Fosdick’s comments on the unhappy effects of 
isolationism on science and the major responsibility 
which here rests on the Soviet Union. It is because 
medicine stands so clearly above political ideology 
that Dr. Fosdick justifies the large appropriation for 
the development of modern medicine in China at the 
present time, as he does the increasing support given 
in the field of public health. There also the widening 
horizons, the fading of the borderlines between 
curative and preventive medicine, are giving public 
health the stature of a social science in the service of 
society. Dr. Fosdick clearly looks upon the World 
Health Organisation of the United Nations as a real 
unifying force in the world and one vehicle through 
which our new knowledge and widening conceptions 
of publie welfare may make health, if not infectious, 
&t leasb within the reach of all men. 

Another unifying factor, at least in the world of 
science, is what Dr. Fosdick describes as the cross- 
breeding of biology with physics as well as chemistry. 
Biophysics, in particular, with its demands for such 
expensive equipment as ultracentrifuges, X-ray 
equipment, spectrophotometers and cyclotrons, 
demands co-operation across national frontiers, and 
the Foundation made a number of large grants in 
this field in 1947, including 250,000 dollars to the 
Massachusetts Institute of Technology, 50,000 dollars 
to the California Institute of Technology, 85,000 
dollars to Prof. W. T. Astbury at Leeds, and 21,000 
dollars to Prof. J. T. Randall, director of the Bio- 
physics Unit of King’s College, London. 

Of the grants in the field of social sciences and in 
the humanities, Dr. Fosdick observes that they are 
intended to assist a more adequate analysis and 
understanding of the issues in international relations, 
to widen the horizons of the political and economic 
life of men, to extend the frontiers of the mind in 
time as well as in space. The programme of research 
assisted from this point of view also has claims upon 
the interest of the physical as well as of the social 
scientist. One particular problem i$ of exceptional 
interest at the present moment and is a challenge to 
this country which is unmistakable. 
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During 1947 Dr. R. J. Havighurst, of the Universit 
of Chicago, made an extensive study for the Founda 
tion of the situation in Germany as regards tł 
universities, primary and secondary schools, librarie 
youth problems and policies, teacher training, cox 
tacts with the outside world and so on. Dr. Fosdic 
summarizes very briefly the observations and recon 
mendations of this report, stressing the poverty : 
Germany and the utter isolation which affects mar 
men of goodwill in Germany, and asserting ths 
nevertheless the foundations for a peaceful ar 
productive democrstic society are present in Germar 
to-day. Moreover, the two prerequisites to th 
development of such a democratic society—th 
restoration of communications between the Germa» 
and the people of other countries, and the develo 
ment of younger leaders who know the world outsic 
of Germany—are steps no less needed in Austria ar 
Italy, as well.as in all the countries where peop: 
have been cut off from free and natural intercour 
with the people of other countries. 

In addition to its regular European programm 
the Rockefeller Foundation in 1947 set aside 500,08 
dollars for work in this field of European reconstru 
tion. The examples of these appropriations cited ! 
Dr. Fosdick indicate the challenge that the Found 
tion’s work represents to Britain, which no less the 
the United States bears responsibility for administr 
tion in. Germany. The sum of 120,000 dollars h 
been: given to the University of Chicago to set up € 
American faculty in the University of Frankfur 
From six to ten university professors from Chieag 
selected primarily from the field of the social scienc 
and the humanities, will be constantly in residence » 
Frankfurt for periods of at least six months. 
grant of 60,000 dollars over three years to th 
Germanistic Society of America is for the supp: 
of scholarly periodicais to fifteen German and thr 
Austrian university libraries, and a grant of 25,00 
dollars to Columbia University is intended to facilita 
the establishment of German radio as a public servi 
free from political control by bringing to Gre 
Britain, the United States and Canada, leadir 
German personnel from German radio stations 
acquaint them with the rights and responsibilities 
British, American and Canadian radio. 

These are precedents which deserve to be mark: 
and studied by the British Government and unive 
sities as well as men of science. As Mr. Kenne 
Lindsay has urged, it is a time to increase and not 
restrict, as has been done, for example, with bo: 
imports, cultural relations of all kinds, at. le» 
between those countries within the Marshall plan a» 
the United States. To be fully effective, politic 
and economie organs must be matched with t. 
acceptance of common values which iñ general tert 
must permeate the schools atid‘ the universitie 
Moreover, the universities carry & largo measure 
responsibility for establishing & conintunity of ide 
and ideals. 

An important factor to both these ends is t 
interchange of teachers and students. That ink 
change has been sadly interrupted during the ps 


“year by travel restrictions, direct and indirect, a» 


` 


3 


No. 4112 August 21, 1948 


‘though the British Council is doing something in this 
field, as has been pointed out in The Universities 
Quarterly, its postgraduate courses for American and 
other overseas students at British universities are 
prohibitive in their cost for most students from 
European countries. Here it would seem is an 
Opportunity for Government action to relax restric- 
tions at, least. Again, it may be asking too much of 
any one British university at the present moment to 
establish faculties in German universities on the scale 
which, through the Rockefeller Foundation, the 
University of Chicago has done at Frankfurt. But 
‘can nothing on these lines be done corporately by the 
combined universities ? Rather we might ask, can 
this country afford not to do so ? General Robertson 
has recently set up a Commission of eleven members, 
of which the Master of Balliol is the one British 
nember, to examine the state of the universities and 
technical schools in the British zone in Germany. 
‘That Commission will function with essentially the 
wame freedom as a Royal Commission in Britain and 
may be expected to addres8 itself with wisdom and 
energy to the task of university reform. Itscomposition 
should dispel any fears that reforms will be recom- 
mended which break drastically with the past and 
the German idea of a university as a home of mature 
learning and research. | ] 

But if the German universities are to meet th 
demands which will be made upon them in the 
reconstruction period, if the younger teachers are to 
be enabled to take the part which they could usefully 
play in the government of academic life, if that 
isolation to which all observers bear witness is to be 
removed, interchanges on such lines must make a 
large contribution. Books and periodicals have their 
place; but the interchange of staff and of students is as 
important for the revival of learning and the develop- 
ment of the German universities to meet their new 
opportunities as it is for the presentation and inter- 
pretation of the constructive side of British policy 
and of the British way of life. 

Significantly enough in the recent debate on Over- 
seas Information Services that aspect of the question 
escaped notice, though it might well have been one 
compelling reason for the Government to relax some 
of the restrictions hampering such interchange if not 
for encouraging them ‘by direct financial support. 

Large as is the measure of responsibility resting 
upon the Government here the main driving force to 
action must come from the man of science and those 
nurtured with him in the universities who in those 
seats of learning have not only entered on the great 
heritage of Western civilization but have understood 
how great are the issues in the threat to liberty of 
thought, of investigation and of utterance in the 
modern world. In his passage dealing with the 
problem of Germany Dr. Fosdick crystallizes the 
essence of fhat challenge not only to Germany and 
Western Europe but also to the rest of the world, and 
he indicates some of the ways in which the man of 
science might work to overcome the lack of will and 
the lack of light by which, as John Masefield has 


warned us,'one great land after another may be 


herded into a Dark Age in a very little time. The 
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misuse and disuse of knowledge will only be averted 
as men of science answer that call, and, no longer 
content to enlarge the boundaries of knowlédge in 
the laboratory, insist also on clearing the blocked 
channels of communication of knowledge and ideas, 
and seek to foster that cultural fellowship and inter- 
course in which the greatest and noblest elements in 
the heritage of the West find full and free expression. 


REACTION KINETICS IN 
SOLUTION : 


The Kinetics of Reactions in Solution 
By Dr. E. A. Moelwyn-Hughes. Second edition. 
Pp. viii+ 424. (Oxford: Clarendon Press; London: 
Oxford University Press, 1047.) 25s. net. 


HEN the first edition of this book appeared in 

1933, it was not generally believed that reaction 
kinetics in solution could be profitably interpreted on 
a molecular basis, and there was relatively little 
planned experimental work of high accuracy. The 
author then attempted to show that a simple kinetic 
picture would account for a large number of the 
observed facts, and the success of this attempt 
provided an important stimulus for later theoretical 
and experimental work on reaction kinetics in 
solution. The amount of guch work during the last 
fifteen years is very large, and the task of producing 
a second edition of the book must have been a 
formidable one. 

In many respects the new edition reflects the great 
expansion which the subject has undergone: thus it 
contains 144 tables of numerical data, and references 
to original papers by more than a thousand authors. 
It is an admirable feature of the book that the data 
for many reactions are examined in detail, with a 
clear analysis of possible experimental errors and 
complications due to reversible, competing and con- 
secutive reactions. The book thus provides a valuable 
and critical guide to a large range of experimental 
work, including related topics such as reactions taking 
place at a liquid-solid interface, reactions in surface 
films, and enzyme reactions. 

On the theoretical side it is no longer necessary to 
wage a crusade for the application of molecular 
kinetics to reactions in solution, and the task is 


rather that of conducting a comprehensible tour ` 


through the many alternative formulations and 
refinements which have arisen since 1933. Dr. 
Moelwyn-Hughes has given pride of place to a 
particular type of development, namely, the elab- 
oration of the simple collision theory by adding 
electrostatic terms for the mutual interactions of ions 
and dipoles, the solvent being regarded as a continuous 
medium. This procedure produces at least the 
appearance of a quantitative theory, and the present 
book derives and compares with experiment a large 
number of electrostatic expressions. Unfortunately, 
most of these expressions contain one or more adjust- 
able parameters which have to be derived from the 
kinetic data, and all that can be demonstrated is that 
these parameters usually have a physically plausible 
value. In these circumstances many would prefer to 
adopt a superficially more qualitative treatment, 
which gives a picture of the part played by the 


` individual mglecules of solute and solvent and avoids 


the use af a macroscopic dielectric constant of 
doubtful significance. 
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' Itis remarkable that the terms ‘transition state’ and 
‘critical complex’ do not occur in an index with more 
than 700 entries, and that the quasi-thermodynamic 
method is scarcely used at all in the book. It is true 
that the statistical equations of the transition state 
method are worked out in an appendix, but (as the 
author himself points out) they are of little service 
in predicting absolute reaction-rates in solution. The 
value of thermodynamic analogy does not lie in 
detailed calculation, but in the insight which it gives 
into the parallel effects of various factors (tempera- 
ture, pressure, solvent, etc.) on reaction velocities 
and on equilibria. This aspect of the matter has not 
been clearly dealt with, and the chapter on “Equi- 
libria” is concerned chiefly with the reverse process 
of. explaining equilibrium constants in terms of 
kinetic considerations. At best, this procedure 
provides a derivation of familiar relations which is 
eumbrous and of limited validity, and at times it 
produees some curious results, for example (p. 196), 


an expression for an electrolytic dissociation constant. 


which involves the viscosity of the solvent. "This 
chapter might with advantage have been curtailed, or 
even omitted altogether. i 

It is possible to criticize a number of the author's 
detailed statements; for example, that an observed 
reaction order of two. shows the slowest step to be 
bimolecular (p. 49), and that the slowness of esteri- 
fication reactions in the gas phase must be due to a 
low collision factor (p. 242). However, in spite of 
this, and the more general criticisms indicated above, 
the author has given & useful survey of much recent 
material. If he has at times failed to give a clear 
picture of its significance, this is due, at least in part, 
to the great bulk of experimental work, and to the 
many and diverse interpretations which have been 
advanced. R. P. BELL 


PROPERTIES OF SLOW ` 
ELECTRONS IN GASES 


Electrons in Gases 

By Sir John Townsend. Pp. viii + 166. (London: 
Hutchinson’s Scientific and Technical Publications, 
n.d.) 25s. E 


ISCHARGE phenomena, which may be as varied 

7 as lightning, the operation of counters, or the 
growth of photo-electric currents, all depend upon the 
mechanics of electrons in gases. Any picture of those 
processes which involve electron and atom collisions 
must be built upon experimental determinations of 
such factors as the atomic cross-section and the 
fractional loss of energy in collision. Further, the 
related entities of electron-drift speed and energy of 
agitation, or temperature, and probably the process 
of attachment also, depend upon those factors 
through the electron-energy distribution function. 
This function depends upon the electric intensity, the 
gas concentration, and on the variation of atomic 
cross-section with velocity, and thus varies from gas 
to gas in a manner which, for any given case, is at 
present best found experimentally. 

For this reason the subject-matter of “Electrons in 
Gases” is of fundamental significance. The experi- 
mental work described is mainly that carried out by 
Sir John Townsend and his collaborators in Oxford 
since the publication of his treatise “Mlegtricity in 
Gases"; and the present book, which is a research 
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monograph, makes an interesting sequel. The 
description of the determinations of the mean electron 
energies and the atomic cross-sections for slow elec- 
trons by the diffusion method is very useful, as this 
technique has proved to be powerful and of wide 
appl cation. In the higher energy range the results 
are fundamental in discharge physics; but recent 
work on the interaction of radio waves in the iono- 
sphere shows that the technique is also capable of 
giving important data in this field, where the electron 
energies are comparatively low and do not greatly 
exceed thermal values. 

The book is confined mainly to giving the theory of 
the experimental methods and the results obtained : 
space does not permit full discussion of theoretical 
derivations of energy-distribution functions when 
considerable excitation and ionization occur. Except 
for a treatment of the electric spark at low pressures, 
other discharge phenomena lie outside the scope of 
the book: such applications have been treated in 
Townsend’s earlier treatise and in later books on the 
subject by others. On the other hand, valuable data 
on the ionization coefficients in pure monatomic 
gases are given, and the: book, which unfortunately 
lacks an index, can be strongly recommended to those 
engaged in research in this field. 

F. LLEWELLYN JONES 


PARTHENOGENETIC PATERNITY 
` IN CENTRAL AUSTRALIA 


Aranda Traditions 

By T. G. H. Strehlow. Pp. xxii + 181 + 10 plates. 
(Melbourne: Melbourne University Press, 1947.) 
17s. 6d. net. 


N the early days of the discovery of Australia by 

the whites, the aboriginals, or black fellows, were 
stigmatized as degenerate, treacherous, and quite 
untamable. More sympathetic study of these people 
has, however, rather changed this uncompromising 
attitude, and once the language difficulty is overcome 
& far juster estimate of their character can be made. 
The author of this book was brought up in close 
contact with the Aranda, able not only to speak their 
language, but even to think in it. He is able, therefore, 
to describe their ceremonies and transcribe their 
chants and folk-tales accurately and  feelingly, 
combining the point of view of the participant with 
that of the observer. Some previous students of the 
Aranda have not realized the extent to which the 
northern, western and southern divisions varied from 
each other, so that little generalization can be made 
as to customs and ceremonies as a whole. But by 
limiting the study to one area (in the first section of 
the book the northern Aranda area in Central 
Australia) the author is able to give a reasonably 
full account of the myths and religion of a strongly 
patriliniar group. 

These myths are mostly brief accounts of the 
lives of totemic ancestors handed down, by word of 
mouth by the old men to young initiates, usually 
on the occasion of & visit to the local spot where the 
ltjurunga or sacred sticks and stones are hidden. By 
the power of their superior knowledge, the old men 
hold absolute authority in all matters of religion 
and custom, and there is no outlet for any creative 
impulse in the younger generation. Every possible 
site in the territory has already been assigned its 
own spirit or myth, and there is nothing left to the 
, 
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yung men but to follow the traditions of their 
«ders—a stultifying state of affairs. 
Mr. Strehlow gives & detailed account of the visit 
? initiates to one of these sacred caves, an account 
hich recaptures the spirit of the occasion, and he 
llows this with & number of northern Aranda myths. 
is interesting to see various threads running through 
nem all, or at least through the majority. For 
«ample, the manner of origin of men from their 
temic ancestor, in these cases so ‘patrilinial’ as to 
spense altogether with any female intermediary, 
«e sons being ‘born’. from the armpits of the father, 
vif the original inventors 6f the myth were unwilling 
; admit any possible claim on the part of women. 
mother point which is brought out is the hostility 
«tween the original father and his sons, leading to 
‘oss cruelty and frequently even to cannibalism. 
The second part of the book deals with the three 
wanda, sub-groups already mentioned, distinguishing 
«e customs of each group, especially those connected 
«th tjurunga and initiation ceremonies. 
The third part is concerned with tjuru]ga ownership, 
aarrels about which were frequent during the 
«rformances of the sacred ceremonies. The term 
srulga, as differentiated from tjurunga, is very 
«definite and covers at least eleven different items, 
«jects of stone or wood, sacred ground paintings or 
‘en sacred chants. In this section the author gives 
neise accounts of initiation festivals and also 
stails of the laws governing Yurulga ownership. 
The photographs illustrating the book are rather 
yall and not very clear, but nevertheless give a 
«od impression of the scenes they portray. The 
sok itself is a valuable addition to our rather 
iguous knowledge of this interesting and diminishing 
«6e. K. RISHBETH 


LTERNATING-CURRENT POWER 
TRANSMISSION 


« grandi linee di trasmissione d’energia 
wlcolazione elettrica. Per-A. Dalla Verde. Pp. xi + 
86. 
Ac present, the all-important problems of power 
transmission are those relating to long-distance 
«ergy transport and interconnexion of high-power 
‘works. Examples of the first class are trans- 
ussion from Norway to the Continent of Europe or 
Great Britain, from the Victoria Falls.to the 
dustrial areas of South Africa, from Tasmania to 
istralia, from the Lower Danube to Central Ger- 
any. In the second class the realization of a 

iropean Grid system is the most imminent: 
Quantitatively, these problems resolve into the 
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ansmission of total powers of the order of 1,000 to . 


)00 MW. over distances of 600 km. and upwards. 
‘ansmission by alternating current at high voltage 
the method which has been most fully developed. 
iis system has become commonplace at voltages up 
220 kV. The maximum voltage at which extensive 
actical experience is available is 287 kV.—the volt- 
:e used for transmitting power from the Boulder Dam 
Los Angeles. Sweden is constructing a 380 kV. 
wer line more than 600 km. long, and a 220 kV. 
œ in France has been designed with the view of 
silitating its conversion to 400 kV. in the future. 

progressing from 287 kV. to 400 kV., detail 
oblems relating to the conductors and insulators 
ve to be examined, such as corona losses, and 
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transient voltages arising from switching or from 
natural causes. 

Costs of transmission lines and apparatus rise so 
rapidly with voltage that every component has to be 
examined with the view of attaining maximum overall 
economy. The costs of the transmission lines them- 
selves are so great that there is also incentive to study 


-alternatives to the established three-phase, 50-cycle 


systems, such as D.C. transmission. 

These generalities should make it evident that new 
authoritative work on electrical transmission is worth 
serious examination. 

The appearance of an Italian treatise is specially 
opportune as Italy has done much individualistic 
pioneer work in electrical transmission at very high 
voltages, in conditions which demand the closest 
attention to economy. The volume under review 
deals with alternating-current transmission in seven 
main sections: fundamental line constants, electrical 
calculations of line characteristics, vector and circle 
diagrams, voltage regulation, static and dynamic 
stability of three-phase systems, and choice of the 
fundamental elements of a transmission system. 

Two appendices—hyperbolie functions and sym- 
metrical components—give an easy review of the 
mathematical aspects of the subject. 

The treatise is remarkably clear and objective, and 
in the reviewer’s opinion takes a very high place 
among works of the kind. There are minor blemishes 
in printing, and some of the illustrations are difficult 
to decipher ; but on the whole it is a pleasure to read 
the book. It covers adequately all electrical aspects 
of alternating-current transmission, and enables any 
conscientious reader to design a high-voltage trans- 
mission line which would be both safe and economical. 
Even with the best guidance from books, it has to be 
recognized that special tests must be made on site 
before finalizing designs of transmission lines. Two 
examples illustrate this point. In the case of 70 kV. 
lines erected more than twenty years ago on the 
coast of French Morocco near Casablanca, early 
experience showed that no normal type of insulator 
would withstand the salt-laden atmosphere which 
provoked flash-over on such a scale that it appeared 
probable that the transmission project would have to 
be abandoned. A remarkably bold and successful 
solution was found by the local engineers, who 
improvised oil-filled insulators which saved the 
situation. 

The second case is that of the British 132 kV. Grid 
lines, which were originally insulated in accordance 
with the requirements of the empirical formula 
(U/15 + 1) = number of disks per chain recom- 
mended by Signor Dalla Verde. Even with 20 per 
cent additional insulation, which was provided for in 
the mechanical clearances, flash-over troubles were 
so prevalent during fog in industrial areas that the 
degree of continuity of supply, was altogether inade- 
quate. In this ease the situation was saved by the 
use of specially shaped anti-fog insulators which a 
British firm had developed. The lesson to be deduced 
is that experience at lower voltages in Great Britain 
and at the same voltage in other countries proved 
insuffieient warning .of the electrical difficulties 
arising from our peculiar atmospheric conditions. 

It is.to be hoped that engineers wil have an 
opportunity of bringing to reality some of the 
projects mentioned at the beginning of this review. 
Young engineers who may be interested in them 
could find no*better guidance than that provided in 
Signor Dalla Verde's book. C. W. MARSHALL 
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Chymia 

Annual Studies in the History of Chemistry. Tenney 
L. Davis, Editor-in-Chief. Vol. l. (Edgar F. Smith 
Memorial Oolleotion, University of Pennsylvania.) 
Pp. xiv + 190 + 16 plates. (Philadelphia: Univer- 
sity of Pennsylvania Press; London: Oxford 
University Press, 1948.) 3.50 dollars. 


HIS handsome volume, which is & worthy 

memorial to the late Prof. Edgar F. Smith, well 
known for his publications in the field of the history 
of chemistry, contains fourteen articles covering 
various aspects of the subject. All but one are in 
English. After a foreword, the essays take up the 
. subjects of Frederick Accum, C. A. Browne,, an 
English alchemical poem, Thomas Thomson, French 
chemists about 1840, Mendeléeff, potassium chlorate 
in pyrotechny, the early history of calomel, the 
concepts of substance and element, the water con- 
troversy, Scottish alchemy, the Karlsruhe Congress, 
and Dulong. There are several plates, and the text is 
unusually well printed, which, with the attractive 
binding, makes it a pleasure to read the volume. It 
is proposed to issue a volume annually, and if further 
volumes are as good as the first, the editor-in-chief, 
Prof. Tenney L. Davis, whose own historical publica- 
tions set a very high standard, may well feel satisfied. 
All concerned in the production deserve the thanks of 
chemists who are interested in the ‘history of their 
subject. The series should be acquired by all chemical 
libraries, and is a notable contribution to scientific 
literature. 


Chemical Synonyms and Trade Names 

A Dictionary and Commercial Handbook. By 
William Gardner. Fifth edition, revised and enlarged 
by Edward I. Cooke. Pp. viii + 558. (Kingston 
Hill : Technical Press, Ltd., 1948.) 50e. net. 


HE only satisfactory method of reviewing & 

reference book such as this is to make continued 
use of it over & period of time, for only i in that way 
can its value really be determined. ' Following this 
course, the reviewer has been surprised at the 
frequency with which trade names turn up during 
the course of a day, and has been equally surprised at 
the completeness with which the dictionary has met 
all demands made upon it. Orly very occasionally 
has it failed ; for example, it makes no mention of 
sulpha drugs, such as sulphapyridine; but the 
constancy with which it succeeds makes its failure a 
notable event. 

The book will prove of great value to all who have 
to deal with chemistry and chemicals, and its informa- 
tion is not confined to any particular field of chemistry 
but embraces all. It is well printed on good paper 
and is stoutly bound, as a reference book should be. 


Organic Syntheses 

An Annual Publication of Satisfactory Methods for 
the Preparation of Organic Chemicals. By R. L. 
Shriner, Editor-in-Chief. Vol. 27. Pp. vi-+ 121. 
(New York: John Wiley and Sons, Inc. ; London: 
Chapman and Hall, Ltd., 1947.) 13s. 6d. net. 


O the large number of organic chemicals for which 

reliable preparative.methods have been given in 
this invaluable publication & further list of thitty-nine 
isnow added. As typical examples may be mentioned 
3,5-dimethyl-2-cyclohexen-1-one from acetaldehyde 
and acetoacetic ester, ethyl «-isopropylacetoacetate 
from isopropyl alcohol and acetoacetic ester in 
presence of boron fluoride, 3-penten-2-0l from 
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magnesium methyl chloride and crotonaldehya 
stearolic acid from methyl oleate, and tetraiodop 
thalic anhydride from phthalic anhydride and iodi 
in presence of fuming sulphuric acid. The stateme 
of directions and precautions, the bibliography { 
each preparation, and the printing of text an 
formula are all admirable and remarkably free fro 
errors. The cumulative index covers volumes 20-2! 
J. R. 


The Rare-Earth Elements and their Compounds 
By Prof. Don M. Yost, Horace Russell, Jr., a» 
Asst. Prof. Clifford S. Garner. Pp. ix + 92. (Ne 
York: John Wiley and Sons, Inc.; Londo» 
Chapman and Hall, Ltd., 1947.) 15s. net. 


HIS little book on the elements of the rare ear 

group, or lanthanides as they are now calle 
contains chapters on (a) electronic structures ax 
oxidation states, (b) magnetic properties, (c) abso: 
tion spectra, (d) evidence for the existence of eleme 
No. 61, (e) separation of the rare earths, and (f) chem 
cal and physical properties of these elements. The 
is also an appendix.on nuclear properties of the re 
earth elements. Since the chapters noted above cov 
only 69 pages, it is inevitable that the subject-mat# 
has been very much condensed, a fact more evide 
in descriptions of chemical than physical properti» 
Apart from this limitation, the volume contains mu» 
useful and interesting information about this gro 
of elements. The rare earths have received mc 
attention from chemists following the discovery tbh 
some of them are formed directly or indirectly 
nuclear disintegrations. This book provides a usen 
introduction to the study of a very interesting seri 
of the chemical elements. 


Elements of Nomography 

By Prof. Raymond D. Douglass and Asst. Pr 
Douglas P. Adams. Pp. ix + 209. (New York a: 
London: McGraw-Hill Book Co. Ino, 194 
8.50 dollars. 


HAT a straight-edge laid across three coplarm 

linear scales will serve to express a multiline 
functional relation between the indicated scr 
readings is obvious; if the linear scales are n 
uniform, more complex relationships can be dee 
with. But the step from these simple ideas to t 
construction of the alignment charts used increasing 
in engineering, industry, business and other fields 
considerable, and demands skill in design zm 
draughtsmanship as well as in orderly computatic 
Profs. Douglass and Adams are anxious that t 
young nomographer should not try to run before 
can walk, that he should realize “how small a porti 
of his entire problem the theoretical solution rep» 
sents”. Thus they begin with a painstaking discussi 
of scales, occupying six chapters, before starting the 
discussion of the simpler alignment diagrams in 
series of nine short chapters, the last of which des 
with the hexagonal diagram for the relation 

l/æ + ly = ijs. 
There is a short chapter on the use of a circul 
nomogram. for the relation zy = z, and a final lengt} 
chapter on a variety of more complex alignme 
diagrams, wherein curved scales are employed. 
The casual reader who merely wishes to learn 

little about nomograms would probably find the pa 
of this book too slow. But & novice with some stro» 
incentive urging him to master the topic should pro 
from the careful and detailed discussion, with H 
valuable practical illustrations. i 
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THE ROYAL SOCIETY SCIENTIFIC INFORMATION CONFERENCE 


Introduction 


E ln Scientific Information Conference held by 


the Royal Society during June 21-July 2, which 
was attended by about a hundred and thirty delegates 
from. organisations in the United Kingdom and thirty 
from the Overseas Commonwealth and the United 
States in addition to about a hundred observers, was 
the outcome of a recommendation passed by the 
Royal Society Empire Scientific Conference of 1946 
to examine, in this way, the possibilities of improve- 
ment in existing methods of collection, indexing and 
distribution of scientific literature and of the extension 
of existing abstracting services. 

The importance of the questions involved arises 
from the overwhelming mass of the literature, which 
is estimated to total anything up to one million 
published items a year, apart from the unpublished 
reports and memoranda which multiply within every 
scientific establishment and may locally be even more 
important. This makes it impossible for any indivi- 
dual to scan more than an infinitesimal fraction of 
what currently appears even within a limited field, 
or to be sure of finding retrospectively those references 
which are the most apposite to his own work, unless 
the indirect means of doing so are highly organised. 

Various aspects of the problem have, over many 
years now, been receiving attention on behalf of the 
scientific worker through such bodies as ASLIB (& 
union of the Association of Special Libraries and 
Information Bureaux with the former British Society 
for International: Bibliography), the International 
Federation for Documentation, the British Standards 
Institution and latterly the Technical Information 
Services Panel of the Committee on Industrial 
Productivity appointed by the Lord President of the 
Council. Much useful discussion is to be found in the 
published proceedings of the first two of these organi- 
sations; but along some lines of development—as, 
for example, mechanical methods of selecting literature 
references—the position reached is that inventors of 
machinery and documentary devices have progressed 
ahead of the ability of the users to tellthem what they 


actually want done. Hence the value of a conference , 


representing primarily the beneficiaries rather then 
the organisers of information services, and particularly 
of one at which the special problems that beset 
scientific men working at isolated posts overseas 
could receive their due share of attention. 

The Conference was organised in four sections to 
appreciate and discuss what can be done to improve 
and rationalize the arrangements for : 

(1) Publishing and distributing original scientific 
papers (Editor: Prof. J. D. Bernal). 

(2) Issuing and using abstracts to convey current 
awareness of the availability and relevance of such 
papers (Editor: Sir David Chadwick). 

(3) Consolidating abstracts or other forms of 
reference into continuously cumulative indexes and 
using these and other library services for the retros- 
peotive searching of the literature (Editor: Dr. J. E. 
Holmstrom). 

(4) Producing and utilizing periodical reviews of 
progress in designated fields of science (Editor: 
Prof. H. Munro Fox). f 
' The editors were appointed some months before- 
hand to take charge of each of the four sections, and 


‘they had, with assistance from others, prepared much 


abe 


material for consideration. Terms of refererice had 
been drafted for forty-two specific subjects of study 
by sixteen working parties. At the opening plenary 
sessions of the Conference the background to these 
questions was explained by the editors and the 
membership of the working parties was made up, 
each consisting of six to eight persons having special 
knowledge of the groups of questions they were to 
answer. In some cases panels of consultants were 
also listed from which the working parties could ` 
co-opt additional members when considering parti- 
cular questions. The working parties then met. 


; separately—except for a few joint meetings where the 


interests'of several overlapped—until the final plenary 
sessions, when their conclusions and draft recom- 
mendations for action on each question were reported 
to the Conference as a whole for adoption, amendment. 
or rejection. In this way altogether some seventy 
recommendations were finally sent forward by the 
Conference to the Royal Society, proposing positive 
actions either by the latter directly or through 
appropriate named organisations. 


Section |: Publication and Distribution of 
Papers Reporting Original Work 


Section 1 of the Conference had to deal with the 
publication and distribution of papers containing 
reports of original work. Papers referring to this 
prepared for the Conference were essentially of two 
kinds: those setting out suggestions or expressing 


Opinions, and those containing numerical and statis- 


tical information on publication and reading habits. 
In the first category were the group of papers on 
Prof. J. D. Bernal’s proposed scheme for centralized 
distribution of scientific papers, criticisms of it by the 
‘Physical Society and by the editors of some biological | 
societies, and comments on these views. In the 
second category were studies on the average length 
and scatter of papers in different periodicals, on the 
variety of formats in journals taken at the library of ' 
the Royal Botanic Gardens, Kew, on delays in 
publication; and lists were prepared, after consultation 
with societies, of the chief journals published in 
different fields in the United Kingdom and the 
Commonwealth. 

In addition to these, the results of two surveys, one 
organised by Mr. Urquhart on papers inquired for at 
the Science Library, and the other of a special 
questionnaire sent out to research workers in Cam- 
bridge, the Department of Scientific and Industrial 
Research, Rothamsted Experimental Station, the 
Medical Research Council and various industrial firms. 
The steering committee of the Section eventually 
drew up & set of terms of reference for five working 
parties : 

Working Party I[A : (i) To examine the present 
format of scientific publications and to make recom- 
mendations as to the adoption of suggested standards. 
(ii) To review methods of reproduction of scientific 
papers and to make recommendations as to the 
applicability of each. 

Working Party I|B : To study the importance of 
editorial distribution and other factors in relation to 
the length of scientific communications and to make 
recommendations as to any desirable changes. 

Working Party IJO: To consider whether any 
advantage would be gained from a more rational 
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subject grouping of scientific communications within 
existing journals. 

Working Party IJD: To consider the general 
question of the organisation for publication of original 
‘papers and the mechanism for their distribution, and 
to recommend any steps which may be taken through 
the co-operation of existing bodies towards achieving 
any desirable improvements. t 

Working Party IJE : (i) To examine the present 

,eauses of delay in publishing original scientific work 

and to make recommendations. (ii) To review existing 
difficulties in the availability of scientific information 
to men of science, and to make recommendations. 
' In order, however, to give greater coherence to the 
work of the Section; the first and last meetings of 
"working parties' were joint working parties, and 
joint meetings of working parties of different sections 
were arranged on the subjects of photographic 
reproduction methods and classification. 

At the opening plenary session on June 21, with 
Sir Alfred Egerton in the chair, short statements 
were made by the editors and the leaders of the 
working parties and a general discussion followed, 
with the purpose of conveying to the ‘working 
parties’ the views of the members of the Confereuce. 
On June 23 there was a special plenary session to 
consider the replies to the questionnaire already 
referred to, and to another sent out by Sir David 
Chadwick on abstract services. 

The major conclusions of the questionnaires were 
of a very decisive character and modified con- 
siderably the type of proposals put before the Con- 
ference. The most important of these results was that 
emphasizing the large reliance of research workers 
on libraries, principally departmental libraries, 
three-quarters of their reading being derived 
from this source and the relatively small proportion 
-of reading derived from journals subscribed to by the 
research workers themselves. It would appear that 
‘tthe average research worker looks through some nine 
papers a week and reads three carefully, making 
notes and usually keeping a card index. The paper 
was read, in 37 per cent of the cases, on account of & 
reference in another paper and only in 18 per cent on 
account of an abstract. Reprints furnished 6 per cent 
of the general reading, but 12 per cent of the careful, 
reading. There were some significant differences 
between the reading habits of the different sections, 
those in the applied sciences reading on the whole 
fewer papers than their more academic fellow workers, 
and senior workers looking through more papers, but 
reading fewer carefully, than junior workers. The 
distribution of reading in various journals was 
significant : 2,000 papers described as‘ carefully read 
during the course of the inquiry were derived from 
430 different journals ; but the distribution of papers 
consulted among -journals varied enormously, one- 
quarter of the papers being found in six journals, half 
in thirty, and the last quarter in 330 different journals. 
This emphasizes a law derived by Bradford from 
studies-of the actual distribution in journals of papers 
covering particular topics, and shows that his con- 
clusions apply equally strongly to papers actually 
read. It is also notable that more foreign papers 
were read than British, and that the great majority 
of these were American. The major conclysion 
that can be drawn from. these results is that, in 
the absence of any rational system of distribution 
of papers by subject, the librarfes are the 
essential agents in the distribution of scientific 
publications. 
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‘The ‘working parties’ each held a number of 
meetings which were on the whole remarkably free 
from controversy, and came to conclusions and 
recommendations for the most part unanimously. 
The position of working party I/A was fortunate in 
that its chairman, M. Lemaitre, had just returned 
from a meeting of the International Standards 
Organisation at Geneva and was able to refer the 
Conference to resolutions already taken on the 
standardizing of the format of periodicals." The 
advantage of a limited number of sizes was admitted, 
and the resolution passed that once these standards 
were accepted societies would be urged to adopt them 
whenever they were changing their format. Similar 
considerations were given to the layout, particularly 
on such questions as the form of reference and the 
desirability of beginning each separate paper on & 
right-hand page to facilitate the issue of reprints and 
the division of the journal into papers for reference 
purposes. On questions of reproduction, it was 


. agreed for the most part that printing is the most 


, 


suitable for large numbers, but that new methods, 
particularly lithography and the diazo reflex process, 
might be increasingly used when small numbers are 
required. The ‘working party’ put its weight 
behind the general recommendation for further 
research on, and development of, methods of re- 
production. 

‘Working party I/B’ was oh much more controvers- 
ial ground in its study of the lengths of papers. While 
there was general agreement that too many papers 
of a repetitive nature are written, and that papers 
are longer than they need ba, results incorporated in 
the general resolution of the Section, there was more 
discussion on the suggestion of extending the practice, 
already adopted by the Institution of Electrical 
Engineers and some other bodies, of issuing with the 
journal a full précis of a length from one-twentieth to 
one-quarter the original length of the paper, to be 
issued together as précis-journals covering a cognate 
group of sciences. The, argument for such précis- 
journals was that they would provide digests of 
material lying outside the immediate field of any 
particular worker which would not, in fact, be read 
unless presented in this shortened form. The argu- 
ment against it was that the proposal involved the 
issuing of still further publications and that the field 
would be covered as adequately by informative 
abstracts. The ‘working party’ finally agreed to put 
forward the suggestion for consideration by the 
proposed consultative committees of editors suggested 
by “Working party I/C’. ‘Working party I/B’ further 
considered the need for making provision for the 
preservation and permanent availability on demand 
of copies of scientific documents and reports which 
are too long for publication in the ordinary way. 
It recommended that some system of deposit similar 
to that of the Science Service in the United States 
should be established. 

‘Working party I/C’ was concerned with the group- 
ing of scientific communications within existing 
journals. This question is very closely connected with 
that of the classification of science ‘considered more 
particularly in the other Sections. It was recognized 
that the scatter of papers on essentially the same sub- 
ject in journals is very wide ; but the ‘working party’ 
did not feel competent to indicate precisely how it 
should be reduced. It is suggested, however, that this 
could best be done by the setting up of standing con- 
sultative committees of editors in cognate subjects, as 
is already the case for the Biological Council. These 
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editors might by negotiation arrange among themselves 
what subjects fell properly within the scope of the 
particular journal, and which might equally well ap- 
pear in & small number of journals. In the latter case 
some provision of exchange of lists of fortheoming 
papers might present the reader of any particular 
journal with information as to what is going on in his 
field far wider than he gets from the journals he can 
take and far more rapidly than he can get from ab- 
stracts. This ‘working party’ also considered the 
whole question of the formation of new journals or the 
extension and division of old ones. It concluded that 
the latter procedure is on the whole preferable, and 
that in any event it should not be penalized through 
the present control of paper supplies. 

"Working party I/C’ also dealt with two other 
questions of a more financial nature. It is clear that 
additional functions for editors, together with the 
responsibility of producing & paper in a better form 
(discussed above), would increase the work laid on 
them. It was recommended that means should be 
found to provide secretarial and other assistance to 
editors of journals, particularly smaller journals. 
The weak financial position of nearly all publishing 
bodies is clear from the proposal to extend the 
practice already prevalent in the United States of 
asking authors to pay for insertion of papers in 
journals ; this was supported by the ‘working party’ 
only in exceptional cases, while the Conference itself 
by a decisive vote was against requests for payment 
in any circumstances. This, of course, leaves the 
position exactly where it stands, and if rising costs 
are not to mean actual restriction of the amount 
published without regard to quality, the only solution 
can be through increased grants, either direct from 
Government or by some form of levy. 

‘Working party I/D’ dealt with the very wide ques- 
tion of organisation of publication of original papers 
and mechanisms for their distribution. It was originally 
thought that this working party would deal with the 
detailed proposals -of Prof. Bernal on reprint eircula- 
tion ; but as he himself (as he explained), in the light 
of the questionnaire on the subject, considered that 
distribution through libraries is far more important 
than distribution to individual research workers, this 
did not come up for discussion. Instead the ‘working 
party’ concentrated on the means of obtaining 
separates directly from publishing bodies or by 
subsequent copying. The resolution as finally passed 
by the Conference, after emphasizing the importance 
of separates.to scientific workers, called for a special 
exploration of the possibility of societies, libraries or 
commercial enterprises acting as agents for obtaining 
and distributing such separates. The question of 
copying separates, which is widely practised in 
individual cases, came up under the general question 
of copyright, at a special discussion at the Conference. 
‘Working party I/D’ also emphasized the importance 
of library and information services, and particularly 
stressed the need for immediate Government action 
to provide for the enlargement of central scientific 
libraries and information services, and for providing 
for the effective functioning of these by an adequate 
staff having special qualifications in librarianship and 
science. It here made special reference to the Patent 
Office Library, the space in which has not been 
increased for many years, and to the Science Library. 
To increase the effectiveness of libraries it also 
proposed that library committees should co-operate 
to a greater extent than at present to prevent duplica- 
. tion. 
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"Working party I/E' had the task of exploring de- 
lays in publication and the availability of already pub- 
lished scientific material. It came to the conclusion 
that the best way of eliminating the former was by 
closer co-operation between the printing trades and 
the scientific societies, and in a resolution called on 
the Royal Society to organise a ent liaison 
committee between industry and scientific publishing 
bodies. The technical means of more rapid publice- 
tion by alternative methods, particularly lithography, 
were discussed and the matter referred to a proposed 
standing committee on the development of reproduc- 
tive methods (referred to below). Another point 
stressed by this ‘working party’ and incorporated in 
the general resolution of Section 1 was the need to 
increase the speed of every stage of the process of the 
production of a scientific paper, beginning with its 
actual writing, and passing through its examination 
by heads of departments, its refereeing and the various 
stages of actual reproduction and correction. Delay 
at any stage was felt to have a psychological effect, 
increasing the probability of delay at other stages. 
As to availability, particularly in the Commonwealth, 
this matter was felt to be very largely one of discovery 
of the whereabouts of the material, and therefore 
depended on indexing and abstracting. Here pro- 
posals for the preparation of lists of titles and 
abstracts, particularly those emanating from Domin- 
ions and Colonies, were made and incorporated in 
other resolutions of the Conference. 

In the general meetings of the Section many points 
were raised by different ‘working parties’ so inter- 
related as to make it desirable to include them in 
one general resolution. It was proposed that the 
Royal Society should initiate a vigorous and sustained 
campaign to improve the preperation and presente- 
tion of papers. This would involve action all along 
the chain of preparation, beginning with the research 
worker himself, who should be better trained than at 
present in the technique of writing and preperation 
of papers for publication. In turn, directors of 
research might be able to save very much editorial 
time and trouble at a later stage by careful pre- 
editing. Editors themselves, or the publication 
committees of their journals, were urged to take a 
more severe line than at present on the acceptance of 
papers for publication, eliminating so far as possible 
those that were merely repetitions with variations of 
papers appearing elsewhere, or those lacking in 
brevity or clarity of expression. 

The recommendations of the ‘working parties’ were 
communicated to the plenary session of the Section 
on June 29, where they were subjected to lively but 
on the whole friendly discussion. They were for the 
most part, after certain amendments, accepted by the 
Conference as a whole, the only point of dispute being 
the question of the proposed précis-journals which, 
being a relatively new idea, certain of the delegates 
would have preferred to be omitted altogether from 
the resolution. 

The full bearing of the recommendations of 
Section 1 can only be fully appreciated in relation to 
the general work of the Conference; but it may be 
claimed that although no radical changes were 
proposed, the sectional recommendations indicate in 
& precise manner what should be done by other bodies 
to improve the production and distribution of 
original scientific material. The technical questions 
were appropriately referred to representative com- 
mittees which have some reasonable chance of getting 
their recommendations accepted. On the more 
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general issues of improved distribution of reprints 
and a more concentrated and more rationàl grouping 
, of papers in journals, much will depend on how far 
it is possible in practice to set up effective working 
committees of editors who, with the greatest know- 
ledge of their respective subjects, will be most able 
to set their particular house in order. It is to be 
hoped that members of scientific societies will also, 
as a result of the Conference, take more interest than 
they have in the past in the mechanism of publication, 
realizing that it is in their own hands to modify, 
and that it is not some divinely imposed order which 
they must accept without complaining. 
J. D. BERNAL 


Section 2: Abstracts and Abstract Journals 


On the shelves of the Atheneum Club is a series 
of annual volumes, politely styled, “The Works of 
the Learned”. The date of the first is 1699. They 
are informative abstracts, longer than those now 
usual yet true to type. Abstracts of scientific papers 
are certainly not new. Yet the décision of the Royal 
Society to devote one main section of its Conference 
to the consideration of abstracts and abstracting 
sérvices is likely to prove timely. 

The keynote of the Conference was service to 
science and to the scientific worker. Abstracts exist 
to serve the scientist. That is their sole justification. 
The English-speaking peoples are the chief producers 
of scientific abstracts. The journals of some of the 
United Kingdom abstracting services have appeared 
without a break for more than seventy years. The 
number of those services has increased markedly in 
the last twenty to thirty years. Yet this Conference 
was the first occasion on which representatives of 
most of those services had met together as a group 
to consider how far they were serving the needs of 
science as a whole, how their methods and techniques 
agreed or differed and in what respects such variations 
detracted from extended use of their journals and 
labours. What also was most certainly new was to 
have available at such discussions the assistance and 
criticism of scientific workers of most varied interests 
and of representatives from the Dominions overseas, 
from the United States and from the United Nations 
Edueational, Scientific and Cultural Organisation. 
This alone ought to make this Conference worth 
while in the long history of abstracts ; but what was 
really surprising came out in the early days of 
preparation for the Conference, namely, the almost 
complete lack of factual information about the 
existing abstracting services, and of how scientific 
men, in their differing circumstances and in their 
different branches of science and its applications, 
actually used abstracts and for what purposes. Was 
their chief purpose to provide ‘current awareness’, 
making speed of issue the prime requisite and their 
useful ‘life’ comparatively short? Or were they 
often consulted over periods of five, ten or even twenty 

. years, in which event obviously good subject indexes, 
"and where possible consolidated five- or, ten-year 
indexes, were a great advantage? Was it broadly 
_true that while an informative abstract is invaluable 
to the scientific worker far from, a good library, as 
one working in a Colony, the indicative + of 
abstract generally-meets the needs of anyone in the 
United Kingdom ? Precise answers to such questions 
must vary in different branches of science, buti are 
enough facts known to afford any general guidance 
or lead to abstracting agencies as a whole ? 
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Opinions were numerous on how abstracts should 
be written, how indexed, on their type, on their 
excellence in some ‘cases and failures in others, on 
their ‘gaps’ and ‘overlaps’ and on the difficulties in 
borderline subjects; but facts were few. This was 
inevitable, for surprising though it may seem, no list 
of the abstract journals published in the United 
Kingdom was readily available; consequently, no 
ready information on the branches of science and of 
its applications they, as a whole, presumed to cover. 
It is not suggested that any scientific men could or 
would have occasion to refer to all the abstracting 
journals. He knows one or two, and may at times 
be referred by his librarian to others; but if no 
ready information of their general coverage is avail- 
able, he can scarcely be expected to refer to a journal 
the title of which may be vaguely familiar to him 
although he may be ignorant of its scope. The plight 
of a scientific man overseas wishing to use United 
Kingdom abstracts is greater. 

Factual information had been collected from many 
of the abstracting agencies. This was presented to 
the Conference in condensed form, also the results of 
some inquiries into the use of abstracts. The Con- 
ference, however, realized broadly how the present 
services had grown up, their general character, the 
experience gained and knowledge orderly accumu- 
lated. It referred the whole subject to three ‘working 
parties’; one to examine the place of abstracts in 
the service of scientific workers, their relation to other 
forms of service, such as reviews, bibliographies, etc., 
and to review the existing services; a second com- 
posed mostly of representatives of the abstracting 
agencies to compare their methods, techniques and 
practices; and a third to look to the future. 

A paper presented by the Science Library, London, 
showed that notices in abstracts probably cause most 
inquiries for copies of original papers (possibly a 
third of the total), closely followed by references to 
papers in other papers. Prof. J. D. Bernal’s pilot 
survey in Cambridge and elsewhere placed it lower 
at one-sixth. A small-scale but very welcome 
voluntarily organised inquiry in the University of 
Birmingham showed a preference of more than three 
to one for informative abstracts, and that about one- 
third of new papers were discovered through abstracts. 
Other inforniation suggested that informative 
abstracts were more used in the United Kingdom 
than might have been thought. But all these 
inquiries were on too small a scale to give any reliable 
indications. Also, to be useful, they would need to 
be broken down according to the’ different branches 
of science and its application. A diagrammatic 
representation of the inter-relations of science and 
the scope of existing abstract agencies which Dr. 
H. J. T. Ellingham had prepared showed at a glance 
present gaps and overlaps. Gaps, time-lag and 
indexing were the chief subjects of complaint. 

One fairly recent change in the type of user came 
out, arising from the extended use of science in 
organised industry. This is the increased reliance of 
many scientific workers on the ‘information officer’ 
for help in searching and in obtaining literature. The 
information officer thereby becomes another and 
constant user of abstract journals. Also, such are the 
extensions of the use of science in industry that many 
abstracting agencies may not have included these 
officers as users of their journals. Abstracts have 
always been designed to serve particular groups of 
scientific workers directly, and the various abstiacting 
services look on their work from that angle; but as 
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uis tendency extends, consideration .of the needs of 
aese information officers as potential users of their 

»urnals becomes important. 

As regards the abstracting services, the facts 
ected brought out several points. Most of the 
ablished abstracts are of the informative, that is, 
mger, more detailed, type. British Abstracts, the 
Tgest single service, are of the brief, or indicative 
ind. Nearly all are on a non-profit earning basis. 
his means that behind each is some sponsor society 
œ department. It thus follows that the phrase 
abstracting agencies or services’ cloaks many varia- 
‘ons of functions or duties. The functions of any 
gency are those laid down or approved by its 
wonsor society or department. These may be 
onfined to the preparation and issue of abstracts, as 
‘ith World Abstracts of Medicine; or, as with the 
"ropieal Diseases Bureau and the Commonwealth 
agricultural Bureaux, they may be those of centres 
£ information entailing aid in preparing reviews, in 
btaining reprints or copies of papers, or translations 
r even in identifications. The issue of the abstract 
ournal then becomes one of several duties and not a 
‘ole function. The agencies are not thus all of one 
‘ype or origin, capable of easy recasting or reshuffling. 
"hey differ in function, type, scope and finance. But 
they-all have this basal characteristic in common : 
ach has been called into being at the instance of 
ientific men, engaged in some branch of science 
wr Of its application, to serve their particular 
eeds; each is responsible to (and ultimately con- 
rolled by) scientific men in its sponsor society or 
kepartment. 

In each case responsibility for the abstract journal 
ests on scientific workers trained in that subject. 
Jontrol may become difficult in particular cases; but 
he identification of a service with those engaged in 
; particular branch of science or of its application 
hould foster service of a type suitable to its needs 
and the maintenance of quality and accuracy. This 
dentification of a service with a particular group 
carries & corollary: The primary loyalty or allegiance 
X any abstracting agency is to the scientific workers 
m its sponsor society or department. The Conference 
howed no desire to disrupt such associations, or to 
ubject them to outside authority, for the sake of a 
seneral uniformity. To have done so would have 
xeen to ignore differences between the needs of 
different branches of science, and the fact that in some 
sgencies overseas interests are active participante; 
vet an indefinite increase in the number of isolated 
»ndependent services must lead, in the ever-increasing 
nter-relationships of science, to overlapping and 
sonfusion rather than to clarification. Responsibility 
0 & particular group or branch is in no way incom- 
»atible with better service to science as a.whole. The 
yperative portions of the Conference’s terms of 
‘eference to the third working party, that looking to 
the future, were then : “To consider and report, with 
‘ecommendations if desired, on the advisability, cost, 
organisation and functions for a Council on Abstract- 
ing, not to centralize all abstracting, but as a con- 
5nuing agency, to promote co-operation between 
abstracting services, the elimination of gaps . . .” 

It was with this background of facts and ideas that 
she ‘working parties’ started on their labours. It was 
impossible in the few days at their disposal to solve 
definitely all the points which arose. This was 
especially so in the second ‘working party’ where, 


Kor the first time, abstracting agencies had met to' 
Differences undoubtedly . 


examine their methods. 
i 
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existed. To adjust those so as to secure wider use 


'of their journals is a continuing task and not one to 


be settled in a few preliminary meetings. They 
therefore presented their findings to the Conference 
chiefly in the form of conclusions, rather than 
recommendations. ‘The first ‘working party’ also 
presented most of its findings by way of conclusions. 
The conclusions and recommendations were placed 
later before the Conference, were discussed, passed, 
amended, or rejected by it. The leaders of the three 
‘working parties’ were Dr. H. G. Thornton, Mr. B. 
Fullman, and Dr. G. M. Findlay; the recorders 
Dr. M. A. Vernon, Mr. J. Beak and Dr. B. M. 
Crowther. All ‘working parties’ had the help of 
representatives from the countries overseas and from 
the United States. Mr. J. B. Reid, of the United 
Nations Educational, Scientific and Cultural Organisa- 
tion, brought to Working Party No. 3, looking to the 
future, the latest information on international 
developments. 

The conclusions reached by the Conference should, 
if followed, improve the general usefulness of abstracts. 
A few only can be mentioned here. Some overlapping 
between abstract services is desirable, when the 
services cater for readers having different interests. 
Such overlap is distinct from duplication. For this 
reason a single set of abstracts produced by a central 
agency would not suffice for universal use. Publica- 
tion of abstract journals, covering identical fields and 
directed to the same type of user, constitutes duplica- 
tion and is to be deplored. The quality of abstract 
indexes is frequently unsatisfactory. Abstracting 
services, unless combined with an information service, 
as is often desirable, cannot be expected to answer 
specific inquiries on literature. By way of comment 
on this point, it may be explained that this conclusion 
merely reflects the differing functions of these services, 
as already explained. All realized that the usefulness 
of abstracts is gravely impaired if the means for 
obtaining copies of the original papers are inadequate. 
This question kept reappearing in all sections of the 
Conference, and is undoubtedly one of prime 
importance. 

Among the recommendations was a strong emphasis 
on the need for comprehensive subject indexes to be 
provided with each volume; and a recommendation 
that consolidated subject indexes be provided at 
intervals. But the chief recommendation adopted 
by the Conference was that on co-operation in the 
future. It was to the effect that the Royal Society 
be invited to consult the abstracting agencies to set 
up & standing consultative committee of abstracting 
organisations for mutual exchange of views and 
generally to promote co-operation. The Committee 
should consist of representatives of bodies responsible 
for the production of journals of abstracts. It should 
work on a voluntary basis and the cost be kept low. 
Among earlier matters for its attention were listed, 
increasing uniformity in the services in the methods 
of bibliographical citation, the maintenance of a 
comprehensive list of journals of abstracts, the 
question of its publication and the possibility of 
including in it an indication of the general scope of 
each journal, the possibility of co-ordination of 
systems of indexing, the determination of fields 
where readers’ needs are inadequately met, and the 
maintenance of a panel of abstractors with special 
linguistic knowledge. 

If this standing committee is formed—and all the 
main abstragting services were in favour of it—many 
questions besides those tabulated will come before it, 
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though those wben worked out should greatly extend 
the knowledge and usefulness of abstracts. Not only 
will this be the first time that these agencies have 
met to exchange information and experience, but also 
such meetings and consultations will have & definite 
object, namely, to promote co-operation in the 
service of science generally. An aim has been given. 
This recommendation may thus become among the 
most constructive from the Conference in this 
Section. It is certainly timely, in the light of the 
increase in the number of these services, the increased 
efforts in applying science, the general stir for better 
organised dissemination of information and the 
revived interest of the possibilities of co-operation on 
the international level. On this the Conference, 
while recognizing the difficulties, urged organisations 
covering similar fields to make efforts at closer 
collaboration. ; . 

The conclusions and recommendations of the 
Conference in this matter of abstracts may not seem 
so wide or so drastic as some might have wished ; 
but though much testimony was given to the utility 
of present services, the striking characteristic of the 
Conference was this—no question was approached 
from a particularist point of view. The obvious 
desire of all was to secure better service to the 
scientific worker; to build on what had been learnt, 
but to harmonize and adapt it so as to be even more 
effective in the service of science. The long history 
of abstracts to meet the needs of science is not 
closed—perhaps, indeed, a new phase is opening; 
the particular services will continue, for the needs of 
scientific men in different branches and in different 
circumstances must vary. But while preserving all 
that is most useful in that respect, conscious collab- 
oration in the interest of science as a whole will 
constantly grow, so that the journals become more 
widely known, more easily used, borderline cases 
provided for, and needless diversities of practice 
eliminated. / 

In all this the visitors from overseas played an 
active and stimulating part. When discussing 
abstracting, the needs arising from one’s own local 
‘conditions and circumstances are apt to be so 
prominently and even fatally in one’s mind as to 
distort the conception of what must be in some 
degree a general and not an individual service. The 
overseas delegates helped to keep this needed balance. 

Davin CHADWICK 


Section 3: Indexing and other Library Services 


Whereas Section 2 of the Conference was concerned 
in securing awareness of current publications, Section 
3 dealt with the provision for retrospective searching : 
the problem of how to dispose literature references in 
such a way that those among them which may help 
to satisfy any particular quest for information liable 
to arise in the future will be turned up, when the time 
comes, with certainty and speed. 

This problem includes what is normally understood 
by librarianship, and also goes far beyond it in mag- 
nitude and complexity. A librarian in the traditional 
sense is occupied with the procurement, store-keeping 
and cataloguing of books as complete units; but not 
with analysing their contents or indicating their 
relevance. Yet a single book, journal arti&le or 
patent specification may touch on many subjects and 
be important from many points of vjew; and the 
mere fact that a library which holds a eqpy of it has 
catalogued it under its author and title, or even under 
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such multiple subjects as may be implicit in the title 
goes only & very little way towards what is requiredi 
The problem of documentation is, in fact, to ensure 
that when a scientific man needs to find out what ha 
already been done and thought regarding any topin 
whatever, he can quickly be given the most apposit 
references not only among the hundreds of thousand 
collected in his own departmental library but, als» 
among the millions available-to him, by way of loa» 
or photo copy, from the libraries of the world & 
large. : ` 

Any one of these may turn out to be the one which 
would best serve the interests of some future inquirer 
if only he knew of its existence, by enabling bim te 


"begin his own researches from a more advance: 


starting point. There being no means, however, o 
foreseeing which item that will be, there are needec 
economical techniques for the mass processing of the 
greatest possible range of literature references to meet 
the contingency that any one of them may be o» 
value. Fundamentally, there are four ways, eack 
with its variations and its advantages and disadvan 
tages, along which this central problem can b: 
attacked : : 

(1) Indexing the names of subjects in alphabetica. 
order. This is the usual system in books and at the 
end of each year’s run of a journal; under certain 
conditions it is satisfactory also for card indexing 
But it involves many more difficulties and moot 
points than are apparent at first sight. It has the 
effect of dispersing logically contiguous items accord. 
ing to the letters of the alphabet with which theim 
names happen to begin, and as the names are not 
standardized so as to make them mutually exclusive, 
@ searcher is liable to look in vain for something: 
which the indexer has buried elsewhere under & 
synonym. i 

(2) Classifying the subjects themselves under 
symbols which serve to pinpoint their positions in & 
logically constructed map of knowledge. Many such 
classifications are in use, some locally for special fields 
of subject-matter and some general like the Universa 
Decimal Classification, which is an internationally 
standardized extension of the Dewey system developed 
by librarians for shelving books. On this system, 
knowledge as a whole is divided into ten primary 
branches each denoted by a first decimal number, 
each of thesé into ten subdivisions denoted by a secondi 
decimal, each of the latter into ten sub-subdivisions 
denoted by a .third decimal, and so on to whatever 
degree of :particularization is required. As the 
sequence of subjects is ideographic, not alphabetic, an. 
alphabetically arranged key (corresponding to the 
gazetteer in an atlas) is necessary for locating subjects 
when only their names are known. 

(3) Coding the subjects under symbols which can 
be represented by patterns of holes punched in & 
card, or by patterns of dots detectable by optical 
means alongside a microfilm of the document under 
reference. Items so coded can be stored in random 
order and run through a machine, when required, 
which automatically picks out those of them which 
have been coded in any particular way. 

(4) Coding the shapes of certain classes of objects 
under symbols which can be treated as above. The 
Dyson and the Gordon-Kendall-Davison systems of 
chemical notation enable this to be done for the 
arrangement of atoms in a complex molecule, which 
makes possible the mechanical selection of references 
to chemical compounds according to their molecular 
structures. 

{ 
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As staff and resources for bibliographical work are | & central source of guide cards bearing Universal . 
limited, the application of any of these methods must | Decimal Classification numbers, for insertion direct ` 


be governed by a proper balance of time and effort ; 
between indexing or classification on one hand and 

searching on the other. The greater the chance of 
references of a given kind being of future interest, the 
greater the justification for the labour of analysing 
them minutely and of consolidating those of different 
dates and sources into a single cumulative index. 
Where, however, a subject is unlikely or seldom likely 
to be of interest, it is more economic to rely on making 
an ad hoc search if and when the occasion for it arises, 
«even though this may involve the tedious job of 
«consulting the separate annually published indexes of 
many separate journals in which references might be 
found. Elaboration ofindexing is, in fact, an insurance, 
and just how big a premium it is worth must depend 
on circumstances. 

Two of the working parties in Section 3, dealing 
respectively with classification and with mechanical 
methods, drafted recommendations which the Con- 
ference adopted on various practical aspects of this 
central problem. 

The Universal Decimal Classification, it was held, 
has both advantages and limitations. Among its 
»assets are the millions of existing references so 
rclassified and the many thousands being published 
«every year with the class numbers already printed on 
them; these are among the justifications for con- 
tinued extension in its use. But the criticisms to 
which it stands exposed were recognized also and led 
the Conference to favour setting up a standing 
committee for fundamental research into subject 
classification of science without pre-commitment to 
any particular system. Further study and research 
on alphabetical arrangement were also recom- 
mended, 

Similarly a full-scale experiment on mechanical 
methods of selection was urged, as well as encourage- 
ment of the Aslib committee which is studying and 
collating progress in this field. A particular device, 
exhibited at the Conference, which the working party 
found of interest though no positive recommendations 
was made about it at this stage, was the invention of 
Dr. J. Samain of Paris: this has a typewriter-like 
keyboard whereby up to 24 six-letter words can be 
punched directly in a single card, and a selector able 
to pick out those cards which carry any desired 
word or combination of words regardless of the 
position or sequence in which these occur on 
particular cards. 

On the question of dai notation suitable for 
punching on cards, the Conference recommended 
that the attention which appropriate bodies are 
giving to one system be extended also to others 
proposed. 

Another working party studied photographic and 
other new methods of reproduction. These have 
many important uses in bibliographical work, and 
the Conference recommended the establishment of an 

advisory committee to stimulate and watch develop- 
ments in Great Britain and in other countries. As 
an example, it is an obvious economy if index items or 
abstracts which are required to be circulated sequen- 
tially in page form and also to be cumulated separ- 
ately in card form can be reproduced in both forms 
without having to typeset or typewrite them (and 
check them) twice over. In the United States this is 
now widely practised. Another recommendation of 
the Conference which depends for its economy on 
‘suitable methods of reproduction was the issue from 


j into card indexes instead of having to copy them 
locally from a list. Again, in the United States the 
Library of Congress issues printed catalogue cards for 
: all the books it handles, which hundreds of other . 
libraries can use instead of having to do the work 
| over again locally. Steps to develop such a service 
iin Great Britain were recommended. 
; Among the new methods of reproduction studied 
and commended by the Conference was & Dutch 
[process of diazo-printing (much cheaper than photo- 
\graphy using silver chemicals) which enables not only 
(direct copying from single-sided translucent originals 
ibut also, by a reflex method, copying from double. 
sided or opaque originals including the pages of 
jbound books. This system has the further immense 
ladvantage that processing of the exposed paper is 
\dry (or practically so) and therefore instantaneous, 
Iso that one or many copies of any document can 
‘be obtained, as and when required, in an ordinary 
office. 
| Various questions affecting the use of mierophoto- 


: graphy were studied, including the supersession of 


continuous lengths of film by strips or other more 
convenient units. Apart, however, from technical 
points like this, the great possibilities latent both in 
microphotography and in full-sized photo-copying 
for assisting the dissemination of scientific literature 
are governed more than anything else by restrictions 
resulting from the present copyright law. To give 
only one instance: if these could be removed by 
legislative reform, or circumvented by some form of 
agreement with authors’ or publishers’ organisations, 
the production and distribution of separate offprints 
óf articles printed in journals would be greatly 


` facilitated. The copyright question was discussed by 


the Conference at considerable length, and a recom- 
rhendation was put forward stating the necessity for 
the provision of single copies of extracts from books 
and periodicals for purposes of scientific research and 
inviting the Royal Society to initiate action in the 


- matter. 


i A fifth working party, which considered data 
tables, reference books and guides to information 
services, compiled a useful bibliography of these 
works. The Conference recommended continued 
action to enstire that scientific compendia in all fields 
of science were available and up to date, and to assist 
their publication where necessary. Financial aid to 
speed a new edition of the *ASLIB Directory” was 
urged, and a hope expressed that the “World List of 
Scientific Periodicals” might be re-issued as early as 
possible. The Conference recommended compilation 
of a British work corresponding to “Industrial 
Research Laboratories in the United States and 
Canada”, -and also of a subject index to the research 
activities and specialized knowledge of individual men 
ofi science. 

‘Some 40 per cent of the world's scientific publica- 
tións are in languages other than English ; hence the 
iniportance of the questions referred to the sixth 
working party of Section 3, which considered transla- 
tion services. As a result of its labours the Conference 
recommended greatly increased publicity for the’ 
ASLIB Register of Specialist Translators, which en- 
rols only persons who combine linguistic knowledge 
with knowledge of particular branches of scientific or 
technical work; also its extension to those qualified 
tolact as inferproters, by the simultaneous method, at 
international scientific conferences. Other recom- 
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mendations included the institution of university or 
other suitable diplomas in translating and inter- 
preting, the establishment of a central location index 
to unpublished translations, and that the Government 
be asked to consider action to modify the Berne 
Convention on international copyright so as to allow 
organisations such as the Science Museum Library to 
make available any translations deposited with them. 
|: J. E. HOLMSTROM 


Section 4: Reviews and Annual Reports 


Reviews of a critical and constructive nature, 
written by leaders in particular branches of science, 
are of the greatest value, and senior investigators 
should regard the production of these as an important 
ancillary to the pursuit of new knowledge. The fields 
covered by critical reviews depend upon the first-class 
reviewers available at any given time. Such reviews, 
written by specialists, can be made very informative 
to workers in allied fields by the inclusion of an 
introduction and conclusion of a general, and as far 
as possible non-technical, nature. The desirability of 
the inclusion of the titles of papers in the bibliography 
of reviews and other scientific papers varies with the 
science; it is desirable in biology, possibly less so in 
chemistry. 

Annual or biennial reviews, progress reports and 
books on recent advances serve a useful purpose, 
especially if prepared as critical reviews rather than 
synoptie summaries. Reviews written by specialists 
for workers in other branches of science are of great 
importance and at present are insufficient. In the 
applied sciences there is also a need for more review 
publications. In this connexion considerable material 
could perhaps be made available for publication by 
the larger industrial concerns. 

Reports on ‘symposia’ are recognized as a valuable 
contribution to the recording of progress in science 
but are not a substitute for reviews or annual reports. 
A wider distribution of copies of the more important 
review lectures is desirable. H. Munro Fox 
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THE PALESTINE FLORA 
By ERIC HARDY 


HE trouble in Palestine sets back the clock on 

the recent efforts of both Arab and Jewish 
gardeners to develop the horticultural attractions of 
the Holy Land, for the palm boulevards of Jaffa, 
and the flower-growing settlements at Mishmar- 
Hasharon, etc., had attracted much praise and 
attention. The danger, however, goes deeper, for 
modern Palestine was not the primitive wilderness of 
brigand and bedouin as depicted in most,-of the 
Western religious books. Several excellent gardens 
and plant collections were in the country, and their 
future is threatened by the bitterness of war. There 
' is, for example, the best of the attempts to create 
a typically English garden, with its lawns and 
roses, its rockery and its pergola, which was in the 
grounds of Government House on the dry and dusty 
hill outside Jerusalem. On besieged Mount Scopws the 
botanical department of the University of Jerusalem 
housed the finest herbarium of the Near East flora, 
with more than 300,000 sheets of specimeps collected 
not only in Palestine, but also in Syria, Arabia, 
Transjordan, and in particular the desert regions. 
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There was also the private collection of Palestine and 
Transjordan plants collected in the American Colony 
in Jerusalem by J. E. Dinsmore, editor of the second 
edition of Post’s “Flora of Palestine and Syria", 
where also the garden of a score of varieties of 
Palestine irises was a famous feature in April. Another 
internationally famous private herbarium, the largest 
outside the University, is the Herbarium Boyko, 
housed at the village of Talpioth, between Jerusalem 
and Bethlehem, in the home of Dr. Hugo Boyko, its 
compiler, an official of the Mandatory Government’s 
Department of Forests. 

At Rehovoth, which has been subject to several air 
raids, are housed the laboratories, collections, trial 
gardens, etc., of the country’s main horticultural 
research. Here Dr. Oppenheimer, Dr. Samech and 
others maintained the vast organisation of the citrus 
research and the fruit-growing industry, where East 
Malling ideas were developed and plants acclimatized 
and tested. The horticultural edition of the Palestine 
Journal of Botany is produced here under Dr. Oppen- 
heimer’s editorship, while the purely botanical edition 
is produced at the University of Jerusalem under 
Prof. Zohary’s editorship. 

“In recent years the University of Jerusalem had 
established a botanic garden on Mount Scopus, 
mainly for shrubs and trees typical of the country’s 
flora, and including a coppice of cedar of Lebanon. 
Under the Mandatory Government, the Departments 
of Forests and Agriculture maintained several sta- 
tions existing from Turkish times, like the vineyards, 
date palms and orchards at the old Turkish horticul- 
tural station in Jericho, and they established others. 
Near Acre the Mandatory Government established its 
main stock farm and horticultural and field crop 
station ; its station for deciduous trees, carobs, vines 
and pruning instruction was near Safad. At Fara- 
wana, near Beisan, in the middle Jordan Valley, it 
had a station for sub-tropicals, olives, vines and dates ; 
another near the historic Jacob's Well at Nablus for 
olives, vines and pomegranates; an ‘experimental 
station for miscellaneous work was at Majdel, and 


`a forestry station et Gaza that has been plant- 


ing a large acreage of wind-blown sand with tam- 
arisk to check the inroads of the Sinai sandstorms. 
From these stations, Arab gardeners were taught 
Western ideas of grafting and pruning, particularly 
for olive cultivation. The famous Arab olive orchards 
at Beit Jala near Bethlehem, and their pome- 
granate orchards near Ramallah, were a tribute to 
the work. 

On the cool and fertile shores of southern Galilee, 
the Jews maintained a remarkably interesting nature 
study and agricultural institute called Beth Gordon, 
in memory of a pioneer settler, Aaron Gordon. This 
was at’ Degania settlement, in the vicinity of much 
of the recent fighting between Tiberias Jews and the 
Iragi Army. Beth Gordon (or Gordon House) was 
open to any visitors interested in natural history or 
horticulture irrespective of membership. It main- 
tained laboratories, lectures, a card-indexed library 
of 12,400 books in several languages, a museum with 
18,500 animal specimens and a herbarium of 3,400 
named plants, all under the direction of M. J. 
Palmoni. This was mainly a teaching centre, whereas 
Rehovoth was the main centre of horticultural 
research and plant acclimatization. 

For several years the European colony in Jerusalem 
maintained a Jerusalem Horticultural Society, and in 
1928 it published an instructive little booklet on the 
cultivation of, gardens under those high, dry, chalky, 
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conditions. But war has sapped much of its energy 
and activity. The municipality of Jerusalem had 
initiated a few excellent little public gardens in 
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recent years, gardens of begonias, Lantana, Iris and &' 


strange mixture of Western formality and sub-tropical 

Wowering shrubs, together with a small nursery for 
re-stocking these gardens, placed at the foot of the 
Mount of Olives. 

It is true that in recent years Palestine-grown 
dJowers were on exhibition in London and at Detroit ; 
but Palestine has nothing to compare with Egypt’s 
Kamous Gardens of the Nile near the Delta barrage. 
Jerusalem is & difficult place for the gardener, as its 
migh position entails a seasonal variation from almost 
sub-tropical summer to winter snows and frosts. But 
since the mandate the temperature of Jericho in the 
hot lower Jordan Valley has been made much cooler 
Kor its inhabitants by the extended cultivation of 
«rees, for both their floral effects and their fruit, 
Trigated with the sparkling waters of Elisha's spring. 
The first cultivators of the Jericho desert were the 
Greek monks, whose monastery orchards adjoining the 
Kamarisk thickets just north of the Dead Sea are 
several hundred years old. In more recent years the 
Jewish settlement at Beth Ha’arava, beyond the 
recently destroyed Palestine potash plant on the north 
shore of the Dead Sea, 1,300 feet below sea-level, has 
cultivated a former salt-desert by leaching the soil 
«with pipe-borne sweet water pumped from the nearby 
Jordan. The French Trappist monastery at Latrun, 
scene of bitter fighting for the Jerusalem-Tel Aviv 
thighway, has developed some of the finest vineyards 
«and orchards in the country, and its wines are 
roationally famous. 

The main problem facing horticulture in Palestine 
was lack of water; but in recent years I saw how. much 
-of this difficulty had been conquered by the estab- 
Kishment of concrete aqueducts in the middle Jordan 
Valley, pumping sweet-water on to the Dead Sea 
salt-lands, and damming up by earth and concrete 
reservoirs the occasional but heavy winter rain that 
filled the wadis in the southern Negev desert. Arte- 
«sian wells were much used in the coastal area, where 
practically all the great citrus-growing orchards were 
cultivated; but & generation or two ago, sandy 
wastes covered this area. 

The pomegranate, the vine and the fig were already 
under cultivation by the native Arabs when the 
ancient Israelites first invaded the Holy Land. The 
Israelites introduced the apple, the first fruit, to be 
mentioned in any historical writings, for Ramsis II 
had planted this native of the Black Sea in his 
gardens in the Nile Delta. The Jews traditionally 
introduced the citron to Palestine from their Baby- 
lonian captivity, and the Arabs are said to have 
brought the lemon and the orange to the Mediter- 
ranean coast from Iraq in the tenth century. Modern 
research into the history of the citrus fruits has, 
however, shown that oranges and lemons were known 
in Palestine in Mishnaic times, and the coins struck by 
Simon Maccabeus shortly after he conquered Jaffa 
in 136 s.c. show the citron was then in cultivation 
there. 

The Western world has been indebted to Palestine 
for many of its irises. I have seen iris Grant-Duffii, 
the laurel and Lilium candidum growing wild in the 
Carmel area. The profusion of the garden anemone, 
A. coronaria, Cyclamen persicum, Tulipa montana, 
Narcissus Tazetta, the golden Sternbergia aurantiaca 
and of Cistus shrubs has borne offspring to grace 
countless gardens in Europe aad America. 
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. Profs. Friedrich Oltmanns and Adolf Pascher 


. SoMm tribute should be paid to Profs. F. Oltmanns 
&nd A. Pascher, both of whom died in 1945 after 
making substantial contributions to the advancement 
of algal studies during the present century. 

The namé of Oltmanns, who for many years 
occupied the chair of botany in Freiburg in Baden, 
will be remembered as that of the author of the first 
comprehensive account of the Alge. His “Mor- 
phologie und Biologie der Algen”, published in 1904, 
constituted a landmark in the study of the Algae and, 
by making available an authoritative account of the 
group, stimulated and had a far-reaching effect upon 
algal investigation in many different directions. The 
more extensive second edition, which appeared in 
1922-23, was less inspired, and its utility was marred 
by the inadequate and frequently erroneous litera- 
ture citations. The extensive treatment accorded 
to algal biology in the third volume failed to 
give &' clear insight into the many outstanding 
problems. 

- Oltmanns, however, has other claims for inclusion 

among the outstanding algal workers of his period. 
He was the first to elucidate clearly the role of the 
auxiliary cells in Floridex, and we owe to him con- 
siderable contributions to the knowledge of the 
Fucales and of the conditions of life of seaweeds. A 
special volume of the Zeitschrift fiir Botanik, which 
he edited for many years, was published in 1930 when 
he reached the age of seventy years. 

Pascher, who was born in 1881, spent the whole of 
his academic life at the German University of Prague, 
where, during the latter part of his life, he occupied 
the.chair of botany. His influence on algology was of 
a different and more profound nature than that of 
Oltmanns. One of his earliest researches, published 
in Bibliotheca Botanica in 1907, was concerned with 
the morphology and behaviour of the swarmers of 
diverse filamentous Chlorophycem. It was probably 
these studies that aroused his interest in flagellate 
organisms, to the knowledge of which he was to 
make so, great a contribution. His investigation of 
the rich flagellate and algal flora of the Central 
European uplands extended-over a period of more 
than thirty years, and resulted in the description of 
innumerable genera and species new to science. 

An early outcome of these studies was the recogni- - 
tion of the fact that flagellate groups like the Chry- 
somonadines and Dinoflagellata (Peridinies) include 
also coccoid and filamentous types, comparable to 
those already known among the Chlorophyces and 
Xanthophycexs (Heterokontze), though Klebs in 1912 
had already.to some extent advanced this point of 
view for the Peridinies. In the brief memoir entitled 
‘Ueber Flagellaten und Algen", published by Pascher 
in 1914, however, the Flagellata as a whole were 
placed in their correct relation to the Algæ, and the 
theory of the flagellate origin of Green and Yellow- 
green Alge, first propounded in 1901 by Bohlin, was . 
extended to the new classes Chrysophycex and Dino- , 
phycee. Emphasis was also laid on the remarkable 
degree of parallelism evident between the various algal 
series emanating from flagellate sources. These 
diverSe theses were more fully elaborated in a series 
of papers published during the next twenty years, 
dealing with fJ'hrysophyces, Dinophycer, and Xan- 
thophyces,~in which fundamental knowledge of each 
class was appreciably extended. 
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The great debt which botanical science owes to 
Pascher is the elucidation of the diverse lines along 
which algal evolution from flagellate stocks has taken 
place and of the definite pattern followed in this 
evolution. His numerous papers, however, include 
many other important contributions to the knowledge 
of Protista. Outstanding among these are the exten- 
sive studies of amosboid and rhizopodial forms of 
Algæ, which first disclosed clearly the significance of 
amoeboid organisation, the exposure of the manifold 
relations between pigmented and colourless flagellate 
organisms, and the recognition of the affinity between 
Diatoms, Chrysophyces and Xanthophycee. - 

Later generations will no doubt also acknowledge 
the debt owed to Pascher in respect of the publication 
of the “Siisswasserflora”’, which probably gave an even 
greater stimulus to freshwater algology than did 
. Oltmanns’ book. Pascher’s own contribution to this 
series of volumes was very considerable, and includes 
some of the most valuable parts. It is much to be 
deplored that he did not survive to produce a second 
edition of the volumes dealing with the Flagellata, of 
which he had so unrivalled a knowledge. His last 
comprehensive publication was the volume on 
Heterokonte# in Rabenhorst’s “Kryptogamenflora’’, 
which was completed in 1939. 

Pascher’s numerous papers are characterized by 
lucidity and by the excellence of the accompanying 
. illustrations, although sometimes ẹ little marred by 

hasty editing. Most of his work was published in the 
| Archiv für Protistenkunde and the Beihefte of the 
Botanisches Centralblatt, of both of which he was 
editor for a long period of years. His was a lovable, 
though sometimes rather pd personality. ' 

. E. FRITSCH 


" 
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Mr. H. Brearley 

Mr. Harry BREARLEY, the inventor of stainless 
steel, died on July 14 at the age of seventy-seven. 
A native of Sheffield, and the eighth child of a family 
brought up in *Ramsden's Yard", of which he has 
. given a vivid account in a delightful autobiography, 
' “Knotted String", he had only an elementary school 
education and then! worked as a cellar lad in a eorucible 
steel works. He was fortunate in being taken from 
this to be a laboratory boy under a capable and 
kindly analyst, who persuaded him to attend evening 
classes. Ho married young, and quite early collab- 
orated with Fred Ibbotson in a book on the analysis 
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of steelworks materials, In 1914 he went to Riga, 
then a Russian town, as chemist in a steel works 
associated with Messrs. Firth of Sheffield, where he 


‘improved the technique of hardening armour-piercing 


shells, having also to act as managing director when 
the Russian Revolution came and many members of 
the staff left. On returning to Sheffield he took 
charge of the Brown-Firth Laboratory, installed 
jointly by two neighbouring firms. Difficulties in the 
making of armour plates led him to the further study 
of the thermal treatment of alloy steels. 

His introduction of a steel containing chromium 
with low carbon was intended to provide & more 
durable lining for gun barrels, and it was the observa- 
tion that specimens in the laboratory, under certain 
conditions of heat treatment, were highly resistant to 
corrosion that suggested their use for cutlery. A. 
Sheffield firm, R7 F. Mosley, produced knives made: 
of this steel which were not stained by fruit acids o 
similar solutions. Difficulties arose over the owner- 
ship of the invention, and in 1915 Brearley left the 
firm and joined Messrs. Brown Bayley, also ow 
Sheffield. For & time, the patents were controlled by 
a special organisation, the Firth-Brearley Syndicate. 
Patent litigation involved a visit to the United States 
Brearley retired in 1925 to Torquay. He and. his 
brother devised the method of studying ingot struc. 
ture by casting and sectioning wax models. He wag 
awarded the Bessemer Gold Medal of the Iron and 
Steel Institute in 1920. 

Without & university training, Brearley had a 
remarkable command of lucid English, and his booke 
are models of their kind. A man of sturdy indepen- 
dence, a lover of good literature, and a metallurgist 
who rendered great services to the steel industry andi 
to the men employed in it, he has a strong claim to 
be remembered among pioneers in industry. 

C. H. Dzson 


WE regret to announce the following deaths : 


Dr. William Cullen, well known for his work in 
mining engineering and explosives, on August 14, 
aged eighty-one. 

Prof. Beatrice Edgell, emeritus professor oh 

psychology, Bedford College, London, on August 10, 
aged seventy-six. 

Dr. Alexander Smith, assistant mycologist at the 
Ministry of Agriculture and Fisheries Plant Pathology 
Laboratory, Harpenden, on July 23, aged fifty-four. 


NEWS and VIEWS 


` Chair of Entomology, University of Illinois : 
Prof. G. Fraenkel 


Dr. G. FRAENKEL, leéturer in physiology in the 
Department of Zoology and Applied Entomology at 
the Imperial College of Science and Technology, 
London, has been appointed professor of entomology 
in the University of Illinois, Urbana, Ill, to take 
charge of the newly founded sub-section of insect 
physiology. Dr. Fraenkel, who was educated at the 
University of Munich, was an assistant in the Depart- 
ment of Zoology in the Hebrew University, Jerugalem, 
during 1928-30. During 1931-33, he was Privatdozent 
in zoology in the University of Frankfurt. From 
1933 onwards, he has carried out research in insect 
* physiology and the orientation of invertebrates at 

. University College, London, and the Imperial College. 


x 


Dr. Fraenkel has held his post as lecturer in physiology 
in the Imperial ‘College since 1938. Most of Dr. 
Fraenkel’s researches have been confined to insect 
physiology, including reflexes, pupation hormone oj 
flies, function of halteres.of flies, properties of cuticle 
and respiration. Since 1940 he has made & compre. 
hensive study of insect nutrition supported by the 
Royal Society and, later, by the Medical Research 
Council. During the spring and early summer o* 
1947 he was guest professor in the University ok 
Minnesota, where he gave a course of lectures om 
insect nutrition. 


The National Radium Trust and Commission 


Wira the coming into force of the National Health 
Act on July 5, the affairs of the National Radium 
Trust and the Radium Commission are being wounc 
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f. The two bodies were established by Royal 
*harter issued under Letters Patent of July 25, 1929. 
‘he functions of the Trust were primarily to augment 
he supply of radium (and later, "by supplemental 
“harter, other radiotherapeutic apparatus) for use 
in relation to the treatment of the sick in Great 
tritain” and “the advancement of knowledge of the 
est methods of rendering such treatment’. The 
aain duty of the Commission was “to make arrange- 
nents for the proper custody, equitable distribution, 
nd full use of the radium . . . of the Trust with the 
Koject of promoting the treatment of the sick... and 
o'make such arrangements: for the supply on loan 
* the radium . . . as are necessary". When the 
"ommission started work it was generally admitted 
bat radium treatment in Great Britain had not 
ttained the standard then reached by such centres 
the Fondation Curie and the Radiumhemmet. 
during the last nineteen years, however, some of the 
ational (university) radium centres set up by the 
*ommission have achieved a reputation equal to the 
est anywhere in the world. At the same time, the 
Kandard of radiotherapy in general has been raised 
y the policy of centralization pursued by the Com- 
mission. Hospitals with small radiotherapy depart- 
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ients have been advised to make agreements with. 


national centre for the treatment of their patients, 
nd the formation of small independent centres has 
«sen. consistently discouraged. The present health 
«ganisation requires that the work hitherto done by 
We Trust and the Commission shall in future be 
«ndertaken partly by a Ministry of Health committee, 
nd partly by the regional hospital boards. It is 
«eemed advisable, therefore, that the radium and other 
adioactive substances, apparatus, appliances, funds 
nd property belonging to the Trust and the Com- 
4ission shall be dealt with by vesting them in the 
finister of Health, or the Secretary of State for 
cotland, as may be appropriate. The Royal Charter 
tad the three Supplemental Charters are to be sur- 
endered. 


{arket Research 


THe report of the Conference arranged by the 
Nanchester Joint Research Council in Manchester on 
J)etober 22, 1947, on “Market Research", has now 
veen published (Manchester Joint Research Council. 
arket Research : Report of the Conference held on 
‘Vednesday, October 22, 1947, at the Albert Hall, 
Kanchester. Pp. 108. (Manchester: Manchester 
oint Research Council, 1948.) 2s. 6d.). It includes 
Ihe full text of the, three papers “The Technique and 
Applications of Market Research", “The Investigation 
o£ Trends of Consumer Tastes” and “Market Research 
nd the Seller" submitted by Mr. O. W. Roskil, 
Ir. L. R. England and Mr. D. S. F. Vernon, respec- 
ively, together with their statements in presenting 
these papers and reports of the discussions. Summing 
ap the discussions and the papers Mr. C. C. Renold 
aid that, according to this composite picture, the 
sroad purpose of market research was to provide 
nswers to the questions, what does the customer, in 
act, want, and, what is he likely to want in the 
ature ? These two questions immediately led to four 
thers: who is the customer, what does he, in fact, 
vay, what is it that determines or influences his 
hoice, and how much does he buy ? The answers to 
ome of these questions can be sought by statistical 
caeans; but, especially with consumer goods, other 
questions lead us into problems' of psychology. The 
jswers, too; have to be in two tenses—present and 
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future—and they are determined not only by general 
movements of economies, trade or social habits, but. 
also by the position of the manufacturer in relation: 
to his competitors. The essential in market research. 
was to select the subject most worth close examination 
by the techniques available. Mr. A. H. S. Hinchliffe, 
pointing out that the Manchester Joint Research 
Council did not itself undertake market research, 
referred to its information bureau as of possible 
service to firms unaware of sources of information or 
market statistics and as possibly able to advise firms 
on the best sources and consultants for carrying out 
particular pieces of market research. i 


Recently Introduced Fungicides 


LIME-SULPHUR and Bordeaux mixture, both dis- 
covered iņ the last century, are still very effective 
and relatively cheap sprays for the control of fungus 
diseases. It is natural, however, to investigate the 
possibilities of other substences which might be either 
more effective or more economical. R. W. Marsh has 
carried out an extensive series of fruit-spraying trials 
with various new fungicides (J. Pom. and Hort. Sci., 
23, 3 and 4, Dec. 1947). Phenyl mercury chloride was 
approximately equal to standard lime sulphur for-the 
control of apple scab; in Grade E oil emulsion, it 
also gave promising inhibition of sporing of Monilia 
fructigena. Ferric dimethyldithiocarbamate and 
tetramethylthiuram disulphide are not phytotoxic, 
but ‘are inferior as fungicides to lime sulphur. Hepta- 
decylglyoxalidine equalled lime sulphur for apple scab 
control, and did not damage sulphur-sensitive 
varieties. The last substance, with dichlornaphtho- 
quinone and dithiocarbamate sprays, gave satisfactory 
control of Pseudopeziza leaf-spot of black currants. 
Spread of brown rot infection of apples was reduced 
by ferric dimethyldithiocarbamate; but hydroxy- 
quinoline sulphate showed no fungicidal value for 
apple scab. 


Diseases of Mushroom Cultivation 


Tue Mushroom Growers’ Association is a body 
formed by a particular section of the horticultural 
industry in order to solve its own pressing problems. — 
Some interesting features relating to mushroom 
diseases have recently appeared in the Association's 
Bulletin (Nos. 11 and 12, April and July, 1948). 
‘Cobweb’, caused by overgrowth of beds by Dactylium 
species, is briefly described by Fred C. Atkins. The 
control of ‘bubble’, caused by the fungus Mycogone 
perniciosa, is outlined by Edmund B. Lambert. He 
regards as necessary a complete programme: burning 
sulphur and fumigating with formalin before the 
mushroom houses are used, taking water direct from 
uncontaminated deep wells, attaining a temperature 
of 120° F. for 48 hr. in the final fermentation of 
manure and casing soil, and general methods of 
hygiene. A new leaflet ‘of the Association (No. 3) 
describes the general characters of Mycogone disease. 
A detailed account of the invasion of mushroom beds 
by truffles is contributed by A. M. Kligman, and, as 
control of most mushroom diseases involves rigid 
methods of hygiene, the necessary measures are 
considered in detail by R. L. Edwards and C. J. 
la Toughe. | 


Cosmic Phenomena of the Past 


In a paper, “Further References to Cosmic 
Phenomena m the Kitéb Al-Muntazam of Ibn Al- 
Jauzi, and a Few in Türikh-E-R&hat Afz& (India)", a 


* 
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reprint from Islamic Culturé, April, 1948, Mohd. Abdur 
Rahman Khan provides & short account of thirteen 
fireballs from A.D. 983 to A.D. 1031; three comets 
from A.D. 974 to A.D.. 1056 ; a comet in A.D. 1741, a 
detonating fireball in A.D. 1742, and another one in 
A.D. 1757 and an earthquake at the same time (it is 
conjectured that the earthquake may have been due 
to the impact of a large meteorite with the ground), 
and a slight earthquake in: A.p. 1759. This informa- 
tion is additional to that ‘published by the same 
author in his brochure ‘‘Meteoric Showers, Past and 
Present", some of which was discussed by him in the 
Islamic Culture Magazine, 20, 4 (1946). ` 


Scottish Conference on Road Research 


An all-day conference to discuss road research 
problems will be held in Glasgow at the Royal Tech- 
nical College on September 24. The conference is 
being called, with the collaboration of the Ministry 
of Transport, by Dr. W. H. Glanville, director of road 
research of the Department of Scientific and Industrial 
Research, in association with the Glasgow and 
District. Association ‘of the Institution of Civil 
Engineers, the Scottish branches of the Institution 
of Municipal Engineers and the County Surveyors’ 
Society, and the Scottish Accident Prevention Council. 
The chairman of the conference will be Sir Patrick 
Dollan. The purpose of the conference is to bring 
the work of the Road Research Organisation before 
Scottish engineers and others concerned with roads 
and road traffic, and to provide an opportunity for 
discussing which research problems are of particular 
interest to Scotland. In addition to short papers by 
the: director of road research and senior members of 
this. staff, followed by an open discussion, there will 


. be an exhibition of some aspects of the work of the 


Organisation. The morning session (deputy chairman : 
Colonel T. U. Wilson) will be devoted to materials 
and methods of construction, and the afternoon 
session (deputy chairman: Mr. G. J. Sherriff) to road 
safety and traffic flow. Owing to limitations of space, 


adinission will: be by ticket, obtainable from the 
' . Director of Road Research, Road Research Lab- 


oratory, Harmondsworth, West Drayton, Middlesex. 


University of London: Appointments 


. Tar following appointments in the University of 
London have recently been announced: Dr, T. 
Crawford, University professor of pathology in St. 
-George’s Hospital Medical School as from October 1. 
Since 1946 he has been director of pathological 
services at St. George’s Hospital and Medical School ; 
Mr. D. V. Davies, University professor of anatomy in 


: St. Thomas's Hospital Medical School as from 


October 1. Since 1944 he has been fellow and 
College leoturer at St. John's College, Cambridge, and 
in 1945 was Arris and Gale Lecturer at the Royal 
College of Surgeons; Mr. A. V. Judges, University 
‘professor of history of education in King’s College as 
from January 1, 1949. Since 1938 he has held the 
title of reader in economic history in the London 
School of Economics and Political Science ; Dr. R. T. 
Williams, University professor of biochemistry in St. 
Mary's Hospital Medical School as from October 1. 
Since 1942 he has been senior lecturer in biochemistry 
and during 1943-44 was in charge of the Department 
of Biochemistry at the University of Birmingham ; 
Dr. G. L. Clark, University reader in, mathematics in 
Bedford College as from October 1. §ince 1947 he 
has been senior lecturer in mathematics at University 
College, Cardiff; Mr. T. A. Rodger, University 
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reader in’ psychology in Birkbeck College as fron 
October 1. He is at present senior psychologist t 
the Admiralty, consulting psychologist to the Centra 
Juvenile Employment Executive and & lecturer ir 
Birkbeck College. - 


Announcements 


Mr. DEREK ALLAN Hoves has been appointe 
general secrétary of the Institute of Petroleum wit 
effect from September 1. Mr. George Sell has been 
appointed as editor of the Institute’s publicatiom 
with effect from August 1. Mr. Sell has been publica 
tions secretary since March, 1946. 


Pror. Water H. BUCHER, of Columbia University 
has been elected president of the American Geophy: 
ical Union to fill the unexpired term of the lat 
Oscar E. Meinzer. This term will expire on June 3( 
1950. 


Mr: F. A. SxoRETT has resigned his position æ 
honorary adviser to the Ministry of Agriculture an 
Fisheries on vegetable production, with effect fro» 
August 1. Mr. Secrett, who is himself a leadim 
vegetable grower, has held this appointment sinc 
August, 1942. He will continue his membership « 
the Agricultural Improvement Council. 


Iw recognition of his studies:on “Sludged Blood 
the College of Physicians of Philadelphia has awarde 
the Alvarenga Prize for this year to Dr. Melvin I 
Knisely, of the University of Chicago. Th 
Alvarenga Prize was established by the will « 
Pedro Francisco da Costa Alvarenga, of Lisbo» 
Portugal, an associate fellow of the College, *“‘to t 
awarded annually by the College of Physicians o: 
each anniversary of the death of the testator, July 1- 
1883". 


Tam Electronics Division of the U.S. Electr. 
chemical Society is making preparations for 
symposium on luminescence, to be held during i 


meeting in Philadelphia, from May 5 until 7, 194 


Further information ean be obtained from Dr. R. M 
Burns, Electrochemical Sociéty, 235 West 102 Stree 
New York 25, New York. 


4 Tue Nuffield Foundation has provided funds f 
the establishment, of a research fellowship in extractic 
metallurgy, which will be awarded in consultatic 
with the Institution of Mining and Metallurgy ar 
the’ Royal School of Mines, London, and will & 
tenable at the Royal School of Mines for a period 
five years. The funds are sufficient to provide 
small specialist staff and the necessary equipment : 
addition to adequate remuneration for the fello 
Further information can be obtained from t 
Secretary, the Institution of Mining and Metallurg 
Salisbury House, London, E.C.2. i 


Tar Medical Research Council announces that 
has awarded Rockefeller travelling fellowships 
medicine to the following, for the academic ye 
1948-49: Dr. K. W. Donald, Medical Professor» 
Unit, St. Bartholomew’s Hospital, London; D 
L. P. R. Fourman, Nuffield Department of Clinic 
Medicine, University of Oxford ; Dr. R. H. Girdwoo 
Department of Medicine, University of Edinburgh 
Dr. A. Isaacs, Department of Medicine, University 
Sheffield ; Mr. A. I. S. Macpherson, Department | 
Surgery, University of Edinburgh; Dr. H. : 
Stoner, Department of Pathology, University 
Sheffield ; Mr. S. F. Taylor, Department of Surger 
Postgraduate Medical Sehool, London. , 
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Origin of Some Plant Viruses 


Poraro paracrinkle virus, discovered by Salaman 
and Le Pelley!, has been found in every plant of 
the variety King Edward that has been examined, 
yut never in other varieties in the field, although it 
an be transmitted to them by grafting. The infer- 
«nce is that it has no natural means of spreading, 
and must have been present in the original seedling 
rom which the variety King Edward came. 

It is reasonable to infer that the virus was in the 
seedling because it was a seedling, and either is part 
ind parcel of the clonal variety, or arose during some 
jhase in the life of the seedling not shared by plants 
oropagated vegetatively. The first alternative is 
ruled out because the virus is not transmitted by 
seed and behaves in general like other viruses, as 
Carson et ai. pointed out in reply to Darlington’s 
3uggestion? that the virus was & protein constituent 
of the variety. This leaves the second, which means 
*hat the virus arose in the germinating seed or very 
young seedling, because these are the only phases in 
the life of a seedling that are not shared by plants 
propagated vegetatively. 

There is.evidence for the belief that potato para- 
arinkle virus is not unique in its origin, and that other 
plant viruses may have arisen in germinating seed. 

The biochemical processes during germination are 
Ko some extent the reverse of those during the forma- 
Kion of the seed—food reserves built up in the seed 
&re broken down during germination—and if viruses 
arose during germination there would be a fair chance 
Khat they would be destroyed in the seed as it forms. 
This is precisely what happens, for destruction of 
Khose viruses that manage to enter the seed seems 
universal, even if it is sometimes incomplete. The 
suggestion that viruses have arisen from occasional 
syntheses during germination is the simplest explana- 
bion of this destruction. 

It might be argued that the prevalence of viruses 
4n plants propagated vegetatively is against the 
suggestion; but this is not so, because one can usually 
‘trace a connexion with propagation by seed. Consider 
‘tthe largest two groups of plant viruses: those of 
stone fruits and of potatoes. Stone fruits are usually 
(but not invariably) budded on seedling stocks; 
‘and, granted a susceptibility of Prunus towards 
viruses, there is (on the present suggestion) the ideal 
‘combination for the establishment of new viruses : 
seedling stocks to produce them and vegetative 
propagation of varieties to give them a less poor 
chance of survival. Potatoes are nowadays raised 
from seed only for the production of new varieties 
(with the consequence in King Edward already noted). 
But the raising of new stocks from seed was once 
common in Europe as well as in the original home 
of the potato; and it may be significant that, 
whereas several of the viruses of stone fruits dis- 
covered in recent years were not only previously 
unrecorded but, on local evidence, apparently new, 
there is no evidence that outside South America the 
potato viruses, with the exception of paracrinkle 
virus, are modern. 

On following the line of thought in the second half 
of the previous sentence, it was found that the 
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Table 1. Number of first records of plant virus diseases, Figures in 
parenthesis are for woody and herbaceous plants respectively 
















Plants 





Plants grown 
from seed oron | propagated Total 
seedling stocks | vegetatively 
Before 1937 68 (19, 49) 52 (18, 34 120 (37, 83 
1937 and after 31 (18, 18) 5(3, 2 36 (16, 20 
Total 99 (32, 67) 57 (21, 36 156 (53, 103 


x? for all plants = 10:35; for woody plants = 4:17;.for herb. 
aceous plants = 6-80. The 1 per cent and 5 per cent points are 6:64 
and 8-84 respectively. 


number of virus diseases first recorded in the litera- 
ture after the publication of K. M. Smith's “Text- 
book" in 1937, relative to the number recorded 
before, is significantly greater for plants usually 
grown from seed or on seedling stocks than for plants 
usually propagated only by vegetative means. 
Details of the test of independence are given in Table 1, 
which is based on the 156 viruses contained in Wilt- 
shire’s‘ list published in 1946, the classification being 
made on the host plants which give the viruses their 
common names, &nd on the dates when the diseases 
were first recorded, irrespective of whether they were 
then ascribed to viruses or nots An identical trend 
is also shown in Table 2, which, to remove any bias 
that vegetative propagation may give to the detection 
of virus diseases, is confined to vegetatively propa- 
gated plants, and compares plants like peaches, 
which are usually on seedling stocks, with plants like 
potatoes, which are usually propagated by simple 
vegetative means, or, like roses, on stocks raised 
vegetatively. The records of plant virus diseases are 
still fragmentary and perhaps unrepresentative, and 
the host plants after which the viruses are named 
are sometimes clearly not the original hosts, but the 
difference between the two sets of records as they now 
stand is unquestionable. Closer analysis of the effect 
of time revealed no evidence that the choice of date, 
1937, had much to do with this difference. 


Table 2. Number of first records of virus diseases of plants which 








are usually propagated vegetatively 7 
Usually veget- 
Usually on ative propaga- Total 
seedling stocks tion only 
Before 1937 12 52 64 
1937 and after 11 5 16 
Total 23 57 80 





L = 
x? = 15-02; 1 per cent point = 6-64. 


It is not supposed that all diseases recorded since 
the beginning of 1937 are new, even if, to allow for 
the inevitable lag in time between the synthesis of & 
virus and the discovery and record of the disease it 
causes, one interprets the adjective as covering the 
last few decades. But it is possible that enough viruses 
are new enough to influence the date of discovery 
of the diseases they cause, and thus, if they arise in 
the seed, to give the records the trend they have. 
Fortunately, the analysis is one which will auto- 
matically improve as records become less fragment- 
ary, and time will allow one to give the possibility a 
better test. 

To conclude, it is suggested that the synthesis 
in he®ilthy tissue of enough virus to effect further 
multiplication is & rare event which happens in the 
protein-rich seed during the intense chemical activity 
of germination. Rarity is a clear demand of the 
statistical argument, one successful synthesis followed 
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Examination of the families of ten of the nineteen 


for each virus; and this demand allows a theory of persons confirmed Stratton's views of the inheritanc 


heterogenesig to conform with the substance of the 
eachings of Pasteur. i 


J. E. VAN DER Prank 


Division of Botany and Plant Pathology, 
» Department of Agriculture, 
Pretoria. 
i March 2. 


1 Salaman and Le Pelley, Proc. Roy. Soc., B, 108, 140 (1930). ` 

? Carson, Howard, Markham and Smith, Nature, 154, 334 (1944). 
? Darlington, Nature, 154, 164 (1944). 

“Wiltshire, Rev. Appl. Mycology, 24, 515 (1946). 
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Rh Genes  Allelomorphic to D 


'ScRATTON, in 1946, described an. Rh gene allelo- 
morphic to D and d, to which he gave the name D". 
He demonstrated that this allelomorph was inherited 
in the same way as the other Rh genes. During the 
last two years we have had the opportunity of testing 
twenty-eight samples of blood of the genotype D'd, 
nineteen of which were’ from unrelated English 
persons. 

The tests were exhaustive ; they included titrations 
in saline and in albumin against numerous anti-D 
sera, and tests by the anti-globulin and by the 
elution techniques. We consider a sample of blood 
to be D'd if it gives some of, but not all, the reactions 
expected of D when tested by these various methods 
against the battery of agglutinating and incomplete 
anti-D sera. The homozygote D*Dë must be 
very rare in England, and in the heterozygote 
D*“D the presence of D” is masked by that of D. 


Red cells . 12 anti-D Sera 
Da. OCD'"elde — — — — + + — Des 
Sh, a di ML E ME TES QE me SS 
Am. » uw Se ose Babe be prep chs et Bree 
Br. Sh Ve bb ae Ta E mai: i 
Ma, eDwode — ~ + + + + + + + + + 
, Bl’ 'OD"ejecde — + + + + + tot +! 
"op ` 
CDe[cde control + + + + + + t+ tot +++ 
Lo. . OD"eOde — + + + To tit -—-- 
Mar. eD"E/ede ~ + + + *ecb out e 
"Ab. ade oe + ++ ttt - 
Gr. OD'elede — + — + + aD. o eii Totem 
Ou. ODYe/Cde —. — — + + + "ros eK m onem 
Th. QOD"eede — -— ~ + + + + +- =- = 
Gl. OD"eOde — ~ — + + + +.+ + -m -— 
Se. cDwEldde — — + t4 ee 
Le. CDejede — ~ ~— + ob + +- = e — 
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The reactions of the blood of the nineteen unrelated 
English persons with twelve anti-D.sera are shown 
in the accompanying table. The twelve sera had 
each disclosed slight variations in the specificities 
of their anti-D when: they were tested against the 
nineteen samples of blood. About thirty antisera 
‘were used; but the rest appeared to give the same 
reactions as one or other of the twelve. Conversely, 

. the antisera, defined twelve different types of Dd 

. blood, and presumably if the battery of antisera had 
been larger, more of the nineteen samples of DY 
blood would have been distinguishable. 


of D"; but it went further, and left very littl 
doubt that the fine distinctions between the differen 
types of Dare also genetically determined, for wit) 
one exception the blood of related persons gav 
identical D¥ reactions.’ 

The apparently unlimited number of D" allelo: 
morphs, together with the very arbitrary way i 
which the antisera were reacting with them, recalle» 
the work of Dubinin on the many allelomorphs at th 
scute locus in Drosophila melanogaster (as describer 
by Waddington’). , The problems seemed tó hav: 
sufficient in common to stimulate us to seek, by re 


'. arranging our results, for some such pattern as tha 


into which the scute results apparently fitted. Thh 
could be done by cutting up the original most be 
wildering table first vertically for the sera; them 
having decided on their order, redrawing the tabla 
and cutting it horizontally for the ordering of th» 
cells, 'The result was the striking pattern.shown i» 
the table. It will be seen that two samples of bloot 
do not fit in at all, but that the remaining seventeen 
show & horizontal and vertical contiguity of positiv 
reactions uninterrupted by intervening negative ones 
There is only one exception to this, in the horizonta 
direction, about halfway down the table. 

It is difficult to decide whether the pattern is : 
chance one. If it is significant, then the horizonte 
conjunction of positive signs seems to impose a linea 
order on the different forms of D". It suggests tha 
if the differences between the D”’s are due to muta 
tions, then the mutations may be additive in nature 
The vertical conjunction of positive reactions woul 
suggest that an anti-D antibody is built up according 
to a progressively expanding plan. 

It should be mentioned that D" is much too rare 


' to have been the antigen responsible for the immun 


ization of the twelve mothers whose sera are show! 
in the table. Probably all these anti-D sera wer 


' made in response to the antigen D. It should al« 


be made clear that all twelve antisera would agre 
,in giving positive or negative reactions with at leasa 
99 per cent of blood samples. It is only over the rare 
JD" bloods that they disagree. The range of an anti-L 
serum in agglutinating DY cells is not wholly de. 
pendent on the titre of the serum, though there is & 
positive relationship between range and titre. 
The different D” samples can be graded from those 
that are agglutinated in saline by most anti-D serm 
^down to those which can only be recognized as 
having any D” component by giving a positive anti- 
globulin test with incomplete anti-D serum. Blood 
of the latter type will usually have been classified 
as Cde/cde or cd.Ejcde. 
The C or c, E or e genes with which D¥ is usually 


— : combined in "England strongly suggest. that the 


mutation to D¥, if it is a mutation, occurs to a Di 
gene rather than to a d gene. 

The type of blood called R’r (and the same applies 
to R”r) consists of two groups probably differing 
fundamentally in origin. One group, perhaps the: 
larger, is really antigenically low-grade .D" and is 
of the genotype CD“e/cde, which we consider has 
arisen by mutation in a ODe chromosome. The other 
group contains the true Cde/cde, which, according to. 
the suggestion. of "Fisher for which there is some 
striking support, has arisen as a cross-over between 
ODe and cde chromosomes. 

A detailed account of the family and serological 
investigations will be reported elsewhere. 
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We are indebted to many Rh workers for sending 
us samples of D! blood and anti-D sera. Particularly 
we would like to mention Dr. F. Stratton, Dr. F. S. 
Stewart, Mr. I. Dunsford and Dr. A. E. Mourant. 

R. R. RAOS 
RUTH SANGER 
SvrviA D. LAWLER 

Medical Research Couneil, . 

Blood Group Research Unit, i 
The Lister Institute, 
London, S.W.1. f 
April 10. 
1 Stratton, F., Nature, 158, 25 (1946). 


3 Waddington, C. H., “Introduction to Modern Genetics” (London, 
George Allen and Unwin, 1939). 


In 1945 a cell sample was discovered reacting with ` 


only a proportion of anti-D sera. This suggested a 
new allele of D which was called D” 1. 209 Rh anti- 


sera stored at — 20? C. for periods up to several’ 


years have been tested with D" cells of types CD"e 
and cD"E, selecting the appropriate cell to avoid the 
effect of anti-C and anti-E agglutination in sera con- 
taining more than one antibody. 102 of these sera 
contained anti-RA agglutinins, and 37 of these (36 per 
cent) agglutinated D” cells, some weakly, some very 
strongly. These sera all contained anti-D + D" 
agglutinins ; anti-D” by itself has not been detected. 
71 of these agglutinating sera were free from anti-C 
and anti-H agglutinins, and 27 of these (38 per cent) 
agglutinated JD" cells. These 27 comprised 13 per 
cent of all the sera tested. The remaining 107 sera 
contained incomplete antibodies, many of which were 
weak; and 36 of them (34 per cent) gave positive 
Coombs tests with D¥ cells. Eight of these gave 


positive albumin tests also, and five sera gave positive . 


albumin tests only. In addition, strong incomplete 
Rh antibodies from ten cases of incompatible trans- 
fusion all gave positive Coombs tests with D} cells, 
as did ten agglutinating sera which gave negative 
agglutination with D“ cells. ; 
D” cells vary in the strength of their reactions 
and in the number of agglutinating sera with which 
they react; and some are negative with all agglut- 
inating sera, so that R, (CD"e) and R, (cD"E) may 
only be distinguishable from R’ (Ode) and E" (cdE) 
by the positive Coombs tests which they give with 
certain incomplete anti-D sera, especially those from 
cases of incompatible transfusion. A series of strongly 
\positive albumin tests, on the other hand, suggests 
that the cell is an ordinary Rh positive one and does 
not contain JD", since .D" only rarely gives positive 
albumin tests with incomplete anti-D sera. 
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The best method of investigation has proved to be 
the comparison of thé reactions of various cells with 
a large number of sera, and we have*examined fifty 
cell samples mostly thought to be R’ (Ode) and R” 
(cd#) in the first instance. They were tested with 
forty-nine agglutinating sera, and with fourteen in- 
complete anti-D sera, employing the Coombs test 
and albumin test. Detailed results will be published 
elsewhere; but & selection is given in the accompany- 
ing table. D¥ cells vary in strength from very weak 
reactors to those which are scarcely distinguishable 
from ordinary D positive cells. 

It will be observed that the D” antigen in cell No. 
39 can only be detected by the Coombs test. This 
cell gave negative albumin tests even with three 
specially selected incomplete anti-D sera which gave 
strong albumin tests with more strongly reacting 
D” cells, such as cell No. 13. : 

Several samples of maternal blood of group R’ 
(Ode) or R” (cd#) containing Rh antibodies were 
examined; but no evidence of the presence of D" 
was found. For this reason,-and since van Loghem* 
found that D" could be antigenic to an Rh negative 
person, D" is considered to be Rh positive and should 
be excluded when selecting Rh negative blood donors. 
The most practical way to do this as a routine is | 
by the use of anti-C and anti-E sera in addition to 
the use of several anti-D sera. This will exclude 
the vast majority of D" positive cells. D¥ also has a 
practical importance in that R, (CD%e) and R, 
(cD¥#) cells are readily mistaken for R’ (Cde) and 
R” (cdE) ; and if such cells are used for testing pur- 
poses, one may falsely be led to suppose that agglut- 


antibodies in addition to anti-D. 

Inheritance of DY has been demonstrated, but we 
are at present making more family studies to sub- 
stantiate the hypothesis that D" is a term covering 
a series of alleles or modifications of the D antigen 
at the D—d locus. ~ 

Since sera which agglutinate D” cells do so to a 
lower titre than the same sera agglutinate cells con- 
taining the ordinary D antigen, and since absorption ' 
of sera with either D or D" cells does not effect any 
separation of the antibodies anti-D and anti-D“, it 
might be thought thàt the phenomena were quantit- 
atiye and dependent on & varying amount of the D 
antigen in the cell. However, this cannot be the 
case since the sera which agglutinate the greatest 
number of ‘D" cells are not always those with the 
highest titres when tested against cells containing 
the D antigen, and since cases have been found where, 
of & pair of sera, only one agglutinated one sample 
of DÌ blood while the other agglutinated the second. 


li | 














Agglutinins 1 Incomplete antibodies 

Type of Coombs test Albumin test 

serum | Anti-C Anti-D Anti-E Anti-D | Anti-D 

Serum | 19 | 35 97 40 20 28 16 | 4 | un 7 1 9 no 9 

Cell No Conclusion 
‘4 - 6464 41010 4 dd ttt+ HEEE ttt +++ +++ | Rr (CDE) . ; 
13 - 8 8 11-— — +t] tote ttt, +++, ~- — = R, (cD“E). Strong reactor 
23 ~- 2 i11--—-— ttt] tee ° B4. -.- — | R.(cD"E). Medium reactor 
15 | 4-4 W-w---: = TB - +++ ~ - — | R,(CD“e), Weak.reactor 
39 = xD o a a FEFE] RTL — ++ °` -= — — R, (CDE). Weak reactor 
14 | 444 —------ - E - - = >~ = |B (0d) ' 

; 8 vo m ++++ - 2 Mos S —_ | R (edE) 














i Number of -'s indicates strength of reaction. W = weak. — = negative. Figures indicate the titre of strongly positive reactions. 


D 


B 
ait 


294 


Nevertheless, ib was found that the'sera with the 
highest titres for D cells were frequently good agglut- 
inators of D", so that it does appear that a serum 
containing a strong anti-D agglutinin is more likely 
to react strongly with D". 

When antigens like D and D” are closely related, 
the possibility of a cross-reaction of each antigen with 
antibodies produced against the other is high. This 
shows that while & quantitative elément is involved, 
there are also distinct qualitative differences between 
D and D”. i : z 

F. STRATTON 
` P. H. RENTON : 
Blood Transfusion Service, s 
Manchester Royal Infirmary. 
May 27. 
‘Stratton, F., Nature, 158, 26 (1946). 
tvan Loghem, Brit. Med. J., ii, 958 (1947). 


Viropexis, the Mechanism of Influenza . 
Virus Infection ‘ 


CELLULAR receptors capable of reacting with 
influenza viruses (such as those on erythrocytes, and 
the cells lining the respiratory tract of the mouse 
or the allantoic cavity of the chick embryo), when 
treated with appropriate amounts of periodate, still 
adsorb virus ; but spontaneous elution does not occur 
nor can artificial liberation be induced by ‘the 


‘receptor-destroying enzyme’ of V. cholerw, an agent: 


known to remove bound virus from normal receptors. 
On the basis of a detailed study, it was concluded that 
the substrate for the receptor-destroying enzymes of 
- the virus or vibrio is altered by periodate ions 
„ without significant change in the adsorptive capacity 
of the jreceptor area, so that the contact of such 
treated cells with virus results in an irreversible 
+ 


TM 





. 


e 
e 


Removable hemagglutintn (95) 
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Time (hr.) 

‘Percentage of recoverable virus (active and heat-killed) in allantoic cavities 

lined with living or dead cells 


—~— Untreated eggs, living ; 
— — ~ formolized eggs, dead. 


DL] active virus 
R heat-killed virus 


A active virus 
A heat-killed virus 
Each point represents the average from 36 eggs 
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receptor-virus combination!. In further experiments 
it was shown by four independent methods, both in 
mice and developing chick embryos, that despite 
‘modification’ by periodate, infection takes place 
through such receptors; obviously, these conditions 
do not allow of any enzymatic action of the virus 
on the receptor substance?. The uptake of the particle 
adsorbed to the exoplasm of the future host cell is 
believed to be & process essentially similar to the 
phenomenon of colloidopexis. 

Since the objection may be made that this mech- 
anism is at work only on receptors previously modified 
by periodate, further experiments using heat-killed 
virus and normal receptors were carried out. 

The allantoie fluid of living eggs was removed, 
and replaced by physiological sodium chloride solu- 
tion containing a standard amount of active or heat- 
killed (30 min. 56° C.) Lee virus. At intervals ranging 
from 0 to 180 minutes, a potent receptor-destroying 
enzyme preparation was inoculated to remove virus 
still present at the surface of the cells. The fluids 
were harvested at the end of the fourth hour, and 
titrated for their agglutinin content. The experiment 
was repeated with eggs the allantoic lining of which 
had been killed.by formaldehyde. The percentage 
of removable virus at different intervals is given in 
the accompanying graph. 

In a second series of experiments, use was made of 
the fact that specific antibody combines with virus 
only outside the cell. The second inoculum in this 
case contained antiserum sufficient to neutralize the 
amount of virus—active or heat-killed—given in the 
first inoculum, and the drop in anti-hemagglutinin 
titre served as a measure of virus present at the sur- 
face of the cells or in the fluid. The experiments 
were performed on normal, formolized and periodate- 
treated eggs. - 

From ‘the graph it is clearly seen that both active 
and heat-killed viruses disappear from 
allantoic cavities with living cellular 
lining, irrespective of whether the 
receptors are normal or modified 
by periodate. In formolized cav- 
ities, that is, cavities lined with 
dead cells, all the virus is recovered. 
Obviously, the penetration by the 
virus of the cell membrane does not 
depend on the viability or enzymic 
activity of the infective particle, but 
only on the functional integrity of the 
host cell. 

The ‘enzyme-substrate combination 
hypothesis’, recently reiterated by 
Hirst? on no better évidence than 
originally proposed‘, cannot be ac- 
cepted in the light of the above 
findings. All Hirst’s experiments 
to elucidate the mechanism of in- 
fection were performed on non-living 
systems or on non-host cells, the 
strongest proof in favour of- his 
assumptions being the momentary 
8 lack of contradictory evidence. 

The above results, taken together 
with the fact of influenza infection 
through periodate-modified receptors, 
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Free antibody (%) 


adsorptive combination between the 
cellular ‘receptor: area’ and the viral 
‘combining area’ (‘B-spots’ in the term- 
inology of Burnet’) is followed by the 


suggest a different mechanism. Specific , 
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ingestion of the infective particle. This phenomenon 
strongly recalls the uptake by cells of colloidal dyes, 
and may therefore be termed ‘viropexis’. Enzymic 
activity and destruction of receptors—formerly 
postulated as prerequisites for the penetration of the 
virus into the interior of the host cell—do not seem 
to be essential, though possibly the invariable 
occurrence in natural infections with enzyme- 
possessing viruses. i 


No. 4112 August 2l, 


S. FAZEKAS DE St. GROTH 
Walter and Eliza Hall 
Institute of Medical Research, 
Melbourne, N.2. 
June 27. 


1 Fazekas de St, Groth, S., Aust. J. Exp. Biol. (in the press). 

* Fazekas de St. Groth, S., and Graham, D. M.,- Aust. J. Exp. Biol. 
(in the press). 

* Hirst, G. K., J. Ezp. Med., 87, 301 (1948). 

* Hirst, G. K., J. Exp. Med., 78, 195 (1942). 

5 Burnet, F. M., J. Path. Bact., 88, 285 (1934). 7 
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Polyploidy in Bacteria? 


Iw the course of experiments on the bactericidal 
action of X-rays on the E and S phases of Escherichia 
coli, it was found that the survival-rate in three stocks 
(76, 111, Ida), irradiated twenty-four hours after 
seeding, was different! ; one of them (stock Ida) was 
more resistant to the radiation as compared with the 
other two stocks. No significant differences were 
found between S and E phases of the same strains. 
According to the hit-theory of biological effects of 
radiation the survival-rate is a measure’ of the target 
volume, which has been assumed to represent the 
bacterial ‘nucleus’®.*, If in the case of bacteria the 
so-called nueleoplasmie ratio of plants and animals 
holds true, and if, on the other side, the target 
volume obtained from X-ray experiments really 
represents the size of the bacterial ‘nucleus’, one 
would expect the size of the bacterial cells to be 
correlated to the target volumes. A biometric analysis 
of twenty-four hours old bacteria, carried on the pro- 
jected images of photomicrographs of bacteria stained 
with Henrici’s Congo Red method‘, has shown that 
E. coli with a larger target volume are larger than the 
ones with smaller target volume. The variability 
curves obtained for the three stocks were almost 
normal, and the differences foünd between their 
means were statistically significant. It is suggested 
that such correlation might indicate the presence of 
polyploidy among different stocks of the same 
bacterial species, as it has previously been found in 
other organisms. A detailed description of such 
experiments will be published elsewhere. 

A. BuzzATI-TRAVERSO 
.N. VISCONTI DI MopRONE 
Department of Biophysics of the 
National‘Research Council, 
Pallanza (Novara), Italy. 
L..L. CAvALLI 
Istituto Sieroterapico Milanese, 
Serafino Belfanti, 
Milano, Italy. S 
May 18. 
* Buzzati-Traverso, A 
Rivista di radiologia, 1, 43 (1947 


? Jordan, P., “Die Physik und das Geheimnis des organischen Lebens”’ 
(Braunschweig, 1941). 


* ECT Be “Actions of Radiations on Living Cells" (Cambridge, 


* Henrici, A. T. Bed dea Variation and the Rate of Growth 
of Bacteria” (London, 1928). 
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Occurrence of Talorchestia brito on the 
Coast of Northumberland 


Talorchestia brito was originally described by 
Stebbing in 1891 from specimens collected on the 
north Devon coast?. No further records of its occur- 
fence on the coasts of Britain can be found, though, 
according to Chevreux and Fage?, it has been recorded 
from a number of scattered points on the Continent 
from the eastern English Channel to the western 
Mediterranean. It has now been found about three 
hundred miles north of any previous record near 
Blyth, Northumberland, being moderately common - 
between, high-water neap and high-water spring 
tides in the coarse sand to the south of the town. 
The species appears to be restricted to this stretch 
of about two miles, and has not been found on any 
other sandy beach in Northumberland or north 
Durham. ] 

On July 6, 1948, the population of T. brito con- 
sisted of adults, including females carrying eggs, and 
recently hatched young. Talitrus saltator was also 
present, but was much less abundant. 

Donard I. WILLIAMSON 

Department of Zoology, 

King’s College, 
Neweastle-upon-Tyne, 1. 
July 16. 
1 Stebbing, T. R. R., Ann. Mag. Nat. Hist., (6), 8, 324 (1891). 
2 Chevreux, E., and Fage, L., Faune de France, 9, Amphipodes (1925). 


Laminaria ochroleuca De La Pylaie Growing 
on the Coast of Britain 


ON April 10, 1946, a Laminaria plant, trawled, in. 
Plymouth Sound and brought into the Plymouth" 
Laboratory by Miss M. F. Sutton, Department of 
Biology, Chelsea Polytechnie, was identified by me 
as Laminaria ochroleuca De La Pylaie, a species of 
Laminaria that had not previously been recorded 
from the coasts of Britain. As trawling over, the 
same ground on subsequent days failed to procure 
further plants of this species, the record was not 
published. A recent survey, however, has shown that 
this species occurs quite frequently in the more 
sheltered parts of Plymouth Sound. It is found on 


rocky ground from just below, down to eight metres 


below, low water spring tides, growing usually with 
L. clouston? Edmondst. or Saccorhiza bulbosa De La 
Pylaie. 

L. ochroleuca can be distinguished at any time of 
the year from L. digitata (L.) Lamour. and L. cloustont 
Edmondst. by the colour of the base of the frond, 
which is always whitish-yellow, and by the smooth 
stipe which contains mucilage canals in the outer 
layers. During the spring and early summer, when 
frond growth is very rapid, the whole frond is a 
pale yellowish-brown; but during late summer, 
autumn and early winter, when growth is slower, the 
distal part of the frond becomes darker, the distin- 
guishing whitish-yellow colour being noticeable only 
at the base. 

L. ochroleuca (= L. lejolisit Sauvageau, L. pallida 
(Grev.) J. Ag. var. iberica Hamel, L. iberica (Hamel) 
Lami) is recorded from the western Mediterranean 
and from the north-eastern Atlantic. On the French 
side of the Channel it is recorded at localities from 
Finistére to Cotentin. There are also records of its 
occurrence in the Channel Islands. 

Dr. Robert .Lami, of- the Muséum d'Histoire 
Naturelle, Paris, who has worked on the distribution 
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of this species on the French eoast!, informed me in 
1945 that he thought this species might have ‘crossed 
the Channel’ and invaded the south coasts of England 
and Ireland because of its abundance on the coast 
of Brittany. Plants up to five years, ‘old are now 
present in Plymouth Sound; but it isnot known how 
long this species has been there. It was almost cer- 
tainly not present up to 1900, -otherwise it would 
have been recognized and recorded by Prof. T. John- 
son?, who made an intensive study of the marine 
alge of Plymouth Sound during 1885-1900. I would, 
therefore, be grateful for any records of thé occur- 
rence of this species on the coasts of Britain, so that 
its distribution or its rate of migration can be 
followed. - moo 

' Mary PARKE 

' Laboratory, Citadel Hill, 

, Plymouth. July 17. 

1 Lami, R., Bull. Lab. Marit. Dinard, 25, 19 (1943). 
? Johnson, T., J. Mar. Biol. Assoc., 1, 286 (1900). 


Insecticidal Power and Microscopical 
Structure of Residual Films of 
Benzene Hexachloride 


In some recent experiments with samples.of the 
Y-isomer of benzene hexachloride (1,2,3,4,5,6-hexa- 
chlorocyclohexane), in which adult beetles of Dermestes 
maculatus Deg. were tested on residual films prepared 
on glass plates by & recently devised method!, it was 
found that in films formed from chloroform solutions, 
a certain sample of ‘technical’ grade material (f) was 
more insecticidal than the corresponding ‘refined’ 


* sample (II) and ‘refined’ (III) and ‘technical’ (IV) 
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samples of different manufacture. These unexpected 
observations were the reverse of those obtained by 
other investigators testing the same samples by 
different methods?. Furthermore, when residual films 
of the insecticides in a light, refined paraffin spray oil 
were'prepared and tested in this laboratory, samples 
(II) and (III) were at least as toxic as (I). 

A microscopical examination of the chloroform films 
showed that those prepared from sample (I) were- 
different from the others. After a few hours films 
of (II) (III) and (IV) had crystallized (Figs. 2, 3 
and 4), whereas those of (I), prepared at the same 
time, under the same conditions, had not: the film 
was present in the form of discrete globules (Fig. 1, 
upper). These globules crystallized after insects had 
walked on them (Fig. 1, lower): Unfortunately, 
because of the high volatility of benzene hexachloride 
and the resulting short life of the films, it has not so 
far. been possible to obtain crystals in chloroform . 
films of (I) in any other way. Examination of residual 
films resulting from light paraffin solutions, where 
crystallization was considerably retarded in every 
case, showed that films of samples (I) and (IV) were 
most retarded. 

- It is of interest to compare these observations with 


i those of.Parkin and Green*, who found, however, 


that crystallization of globule films of D.D.T. resulted 
in increased toxicity. 
` At this juncture no full explanation of my observes 
tions can be offered. It seems reasonable to suggest, 
however, that the unexpectedly high toxicity of 
sample (I) is not entirely due to an impurity, but 
may be associated with traces of chloroform retained 
by, the film. The matter is being further investigated. 

‘Thanks are due to Dr. R. A. E. Galley for supplying 
‘nformation, and to the Council of this’ Research 
Association for permission to publish. 

A. J. MUSGRAVE 

British Lehe Manufacturera’ 

. Research Association, ! 
1-6 Nelson Square, 
London, S.E.1. 

June 17. ^ 
1 Turner, J. N. (in the press). i» 
* Galley, R. A. E. (personal communication). 
® Parkin, A. E., and Green, A. A., Nature, 155, 668 (1945). 


Synthesis of l-Sparteine 

Iw view of the synthesis of dl-sparteine reported 
by Leonard and Beylen!, we wish to place on record 
that some time ago we effected the reduction of 
l-oxysparteine to I-sparteine by treatment with 
lithium-aluminium hydride. Full details of this work 
will be published elsewhere in due course. 

Since the totel synthesis of dl-oxyspsrteine?, the 


-resolution of dl- lupanine?, the transformation of this 


and its d-component into dl- and l-sparteine re- 
spectively®%4 and the oxidation of dl-sparteine to 
di-oxysparteine* have been accomplished in these 
laboratories, the structure of L-sparteine is now 
completely established. 


G. R. CLEMO. 
R. RAPER 
i W. SHORT 
University of Durham, King’s College, 
Newcastle-on-Tyne. : July 19. 
1 J, Amer. Chem. Soc., 70, 2298 (1948). 
* Clemo, Morgan and Raper, J. Chem. Soc., 1025 (1936). 
3 Clemo, Raper and Tenniswood, J. Chem. Soc., 420 (1931). 
“Clemo and Leitch, J, Chem. Soc., 1811 (1928). 
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Testicular Hypoplasia and Epididymal Cysts 
in the Syrian Hamster 


We have observed certain definite changes in the 
testes of some inbred hamsters. These changes are 
characterized by a striking testicular . hypoplasia, 
mostly bilateral. Such testes, represented sometimes 
by structures which are almost invisible to the naked 
eye, appeared very pale, with an apparent lack of 
normal vascularization. Their individual weight was 
only 2-306 mgm., as compared with a testicular 
weight of 0-900—1:400 gm. in the normal hamster. 
However, we have observed fertile animals the in- 
dividual testes of which weighed only 0-580 gm. The 
hamsters with bilateral hypoplasia were, without ex- 
ception, sterile. On the other hand, the animals with 
unilateral hypoplasia proved to be fertile. No relation- 
ship was found between the hypoplasia and the 
growth-rate or mature weight of the animals. 
Although we have also observed hypoplasia of the 
ovaries and sterility in some females, our data in this 
respect are inconclusive. , 

In the epididymi of some inbred and outbred 
hamsters we have encountered single and multiple 
cysts, histologically connected with the epididymis 
itself. Such cysts, of a yellow colour and of a sterile 
content, varied greatly in size: they varied from the 
size of a very small pearl to that of a normal hamster 
testis. In some animals these cysts were found in 
‘both epididymi, although most of them were uni- 
lateral. Most of the cysts were found in the tail, 
although a few of them occurred in the head of the 
epididymis. Most of them contained mainly sperm- 
atozoa. 

Through the study of the reproductive capacity 
of hamsters with normal testes but with epididymal 
cysts, unilateral or bilateral, in some cases making 
use of surgical ligatures, we observed that the cysts 
impaired the fertility of the animals only when they 
were of considerable size, espécially when such cysts 
were located near the beginning of the ductus deferens. 
This shows that these cysts can produce sterility 
only by mechanical blocking of the normal passage 
of the spermatozoa through the epididymis. 

In a few cases we have also observed another kind 
of cyst, the contents of which are devoid of 
spermatozoa. They are small, yellow formations, 
usually flattened, round or ovoidal. These cysts are 
found either free, in the neighbourhood of, or loosely 
connected to, the tail of the epididymis. 

The testicular hypoplasia: was observed only in a 
group of inbred hamsters. They were of different 
age, 92-240 days, and under different dietary regimes. 
The epididymal cysts, found in both inbred and' out- 
bred animals, were observed mostly in very mature 
hamsters, 220-240 days of age. The cause of the 
hypoplasia seems to be of & hereditary nature, similar 
to that described by Lagerlöf! and Eriksson? in 
cattle. A complete report with a histological study 
is being prepared. 
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Isophosphorylase E 
Borm pure potato phosphorylase! and crystalline 


muscle phosphorylase? produce from glucose-1-phos- . 


phate a non-branched polysaccharide containing only 
«-1,4-glucosidic links and resembling amylose. By 
the action of extracts of yeast?, of heart, brain or 
liver’, branched polysaccharides are obtained con- 
taining up to 10 per cent of «-1,6-glucosidie linkages 
and resembling glycogen. In 1942, Meyer and Bern- 
feld* reported the presence of an enzyme in yeast 
which brings about the phosphorolysis of the terminal 
«-1,6-glucosidic links of residual dextrin (the final 
degradation product of amylopectin by Q-amylase). 
A purified potato phosphorylase was.not able to 
effect this reaction. It was therefore concluded’ that 
there are two different phosphorylases, one of which 
effects the fission or synthesis of a-1,4-glucosidic 
links, the other the «-1,6-glucosidie links involved in 
branching.  Cori* has found an enzyme in liver 
extract and also in heart extract which he calls the 
‘branching factor’, and which is able to produce 
glycogen by simultaneous action with the crystalline 
muscle phosphorylase. Haworth, Peat and Bourne’ 
have described a thermolabile factor which they 
term the ‘Q enzyme’ and to which they attribute 
the property of synthesizing the «-1,6-glucosidic 
links in amylopectin. Their ‘Q enzyme’ has, in 
addition, an .amylatic action. 

We have now succeeded in finding also in potato 
extract an enzyme which, in the presence of inorganic 
phosphate, renders residual dextrin accessible to 
p- -amylase attack (see Table 1). 


Table 1. Simultaneous action of potato extract and f-amylase on 


residual dextrin 





Degradation by 8-amylase 
Phosphate present 


Addition of 
potato extract 


Without 
With 





Phosphate absent 


0 per cent 0 per cent 


” Y » 








x. 

We have been able to show that, in the presence of 
phosphate, this same enzyme converts amylose . to 
amylopectin and even to glycogen by simultaneous 
action with potato phosphorylase (see Table.2). No 
conversion takes place in the absence of inorganie 
phosphate. 


Table 2. 
phorylase on corn amylose 














Phosphate present . - 


lor n^n Phosphate absent 
` amylose 


less than 0-01 P/amylose* 













Conversion Conversion 
Todine limit by Iodine limit by 
coloration | -amylase? | coloration | 8-amylase? 
blue 
violet. 
purple 
purple 65% 








* Mols of phosphate per glucose equivalent of amylose, 


The results given in Tables l and 2 show that 
potato extract contains an enzyme capable of cat- 
alysing the phosphorolysis of «-1 ,6-glucosidie links 


' and «qually of their synthesis. We propose to call 


this enzyme 'isophosphorylase'. 

Meyer and Bernfeld? have shown that potato 
phosphorylas$ only brings about the fission of 
«-1,4-glucosidie links which are proximste to terminal 


non-reducing groups. This has been confirmed quite ' 


Simultaneous action of potato MUR and potato phos- . 


^ 
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recently by Katz, Hassid and Doudoroff*. We have 
found that isophosphorylase does not attack linkages 
in the interior of the molecule, and in this ‘respéct 
behaves like phosphoryláse, as the viscosity of & 
starch paste is not reduced in the presence of iso- 
phosphorylase. The reversible catalytic effect of 
isophosphorylase may therefore be schematically 
represented as follows: ‘ 


„O o< »—0 O.. 
b. 0 
CH,OH CH,0OH. 20H. 
+ glueose-l-phosphate = 


x x d 


CHOH 


"E 


HO -+ inorganic ES 


o 
ÓH,0R 


Furthermore, the behaviour of isophosphorylase 
with regard to the viscosity of starch paste proves 
the absence of any «-amylatic action in our prepara- 
tions, which are thus distinct from the ‘Q enzyme’ 
of Peat, Bourne and Barker’. 

We are indebted to Prof. K. H. Meyer for his 
interest in this investigation. 

P. BERNFELD 
A. MEUTÉMÉDIAN 
Laboratory of Inorganic and. 

^ Organic Chemistry, 
University, Geneva. 
April 22. 
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Astaxanthin in Insects and Other 
Terrestrial Arthropods 


Iw & very interesting note on the carotenoids of 
the locust integument, Goodwin and Srisukh: point 
out the presence of astaxanthin, besides other 
carotenoids, in Locusta migratoria and in Schistocerca 
gregaria. “The demonstration of astaxanthin in 
locust,” they say, “is particularly” interesting because, 
apart from its detection in the retina and eye 
colourings of birds, this is the first time it has been 
reported in land animals, a 

This statement is not quite exact. Im 1939 I found 
this pigment in a mite of the genus Prombidium?. 
The pigment is completely extracted by acetone from 
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the mite’s body, transferred to petroleum ether and 
obtained, through evaporation of the solvent, as & 
red oily residuum (from 3 gm. of mites, 2 gm. of 
After saponification, the pigment is taken 
up again in benzene and after purification by chrom- 
atography gives crystals which are intensely violet 
to red violet under the microscope (2 mgm. of crystals). 
They give all the reactions characteristic for caroten- 
oids and & peculiar absorption spectrum (a single 
band at 515.myu in carbon disulphide and at 500 mu 


in pyridine). This result and the chromatographic 
behaviour and solubility indicate undoubtedly 
astaxanthin. It is quite probable that this 


pigment is not infrequent in insects and in other 
arthropods. 

Last year I found a pigment of a similar kind in 
the potato beetle (Leptinotarsa decemlineata). The 
benzene fraction of the carotenoid pigment gives, 
with benzene at 70-80°, an orange-yellow zone that 
splits up in two zones: an epiphasic one, roge- 
yellow, consisting. of D-carotene; an epiphasic one, 
that is progressing on the column very slowly, eluted 
with benzene at 70-80? ‘which shows a rose- 
yellow colour, rose in carbon disulphide, with a 
spectrum showing one lerge band with maximum 
near 497 my?*. This pigment looks like the carotenoid 
pigment that I extracted and crystallized from the 
fat of a Phenicopterus roseus, the carmin-rose 
feathers of which perhaps owe their colour to this 
very pigment. This pigment, which I called ‘pheenico- 
xanthin’?, shows one adsorption band near 490 my 
in pyridine and differs from astacene both in 
the position of the adsorption band and in the 
different solubility and different colour in various 
solvents. 

A full series of investigations is being planned i in 


' order to study the metabolism of carotenoid pigments 


in Leptinotarsa fed'on various Solanacez. : 
C. MANUNTA 


Istituto di Biologia e Zoologia Generale, 
Università, Sassari, 
Italy. 
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The Trimethylplatinic Group 


Pope and Peachey’ prepared diamminotrimethyl 
platinic iodide, (CH) PU(NES),, readily soluble in 
alcohol, but sparingly soluble in water. We now find 
that pyridine added to trimethylplatinie iodide in 
benzene gives after concentration dipyridinotrimethyl- 
platinic iodide, (CH,);Ptl(CsH,N)2, m.p. 168°, with- 
out previous decomposition, and that similarly from 
all proportions of dipyridyl and trimethylplatinic 
iodide, dipyridyltrimethylplatinie iodide, (CH,).PtI, 
dipy, is obtained, insoluble in water, but soluble in 
chloroform and acetone, m.p. 268-273?. It is ap- 
parently unchanged by boiling with dilute acetic 
acid, hydrochloric acid, ammonia or twice normal 
sodium hydroxide. Tt is, however, decomposed by 
ethylene diamine with formation of sesquiethylene- 
diaminetrimethylplatinie iodide, 2(CH,),PtI.3en, 
which may be recrystallized from water. The latter 
compound can also be prepared from excess of 
ethylene diamine and trimethylplatinic iodide im 
benzene. Its structure is probably: | 


' 
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recalling that of iron enneacarbonyl*. On refluxing 
ethylenediamine with excess of trimethylplatinic 
iodide in benzene, trimethylplatiniemonoethylene- 
diamine iodide, m.p. 204° with decomposition, is ! 
obtained. Both ethylenediamine compounds are 
soluble in water. All four compounds, as also thé 
stable association of trimethylplatinie acetylacetone 
into double molecules*.*, are examples of the familiar 
stability of 6-covalent compounds of quadrivalent 
platinum. 

Less easily classified is the compound obtained 
from trimethylplatinic acetylacetone or from di- 
pyridyltrimethylplatinie iodide by treatment in 
benzene with dipyridyl or thallous acetylacetone 
respectively (m.p: 142-43°, separate and mixed). 
This compound gives good nitrogen figures for di- 
pyridyltrimethylplatinie acetyl acetone. From a 
solution of the last-named compound in dilute aqueous 
acetic acid, dipyridyltrimethylplatinic iodide is pre- 
cipitated by potassium iodide. The investigation of 
these and similar compounds is being continued. 

The solubilities in water of trimethylplatinic 
halides, oxide and nitrate’, closely resemble those of 
the corresponding silver salts. To use Grimm’s 
expressions, the trimethylplatinie group is & pseudo- 
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CH, /NH,CH,CH,NH,, CH, 
CH,—Pt-NH,CH,CH,NH;—Pt —CH, 
cH,” "NH,CH,CH,NH,/ NCH, 
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atom of such a nature that other atoms or groups. 


brought into its neighbourhood are frequently sub- 
jected to a field similar to that existing in the neigh- 
bourhood of & silver atom. We have been unable to 
find an explanation of this effect. 

W. d. Lus 

"Bristol University, and 
Mid-Essex Technical College and School of Art, _ 
Chelmsford. 
R. C. MENZIES 
Universities of Bristol and Edinburgh. 
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Glide Bands in Silver Chloride 


As already reported’, polycrystalline sheets of 
silver chloride show both sharp and diffuse bands 
of birefringence after plastic deformation. In 
addition to this effect, plastic deformation causes 
fine lines to appear on the surfaces of the sheets ; 
these are similar to the glide lines seen on metallic 
surfaces which have been polished and then deformed. 
Examination under the microscope with oblique 
illumination makes it clear that they are steps. This 
conclusion is confirmed by using the ‘shadow-casting’ 
technique developed in connexion with electron 
microscopy. Measurements made with an optical 
microscope of the widths of the shadows cast by the 
steps show that the heights of the most prominent 
steps are of the order of 4000 A. ' It would appear, 
therefore, that the principal, and perhaps the only, 
mechanism of plastic deformation in silver chloride 
is glide. In this respect silver chloride differs from 
sodium chloride, which at room temperature becomes 
deformed mainly or entirely by kinking*^. 

Some grains contain & system of birefringent bands 
with a series of surface steps running parallel to them. 


1 
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However, bands are frequently seen that are not 
accompanied by & parallel series of steps and, con- 
versely, most surface lines do not run parallel to a 
system of bandg. The connexion between the bands 
and the steps has been made clear by the following 
Rectangular bars of length 25 mm, 
and approximately square -cross-section (1 mm. x 
l mm.) were recrystallized and large portions were 
Í found to consist of chains of single crystals joined up 
end to end. Plastic extension of these specimens 
( produced the phenomena already observed in the 
| planes could now be:determined by measuring the 
i direction of their traces on two non-parallel surfaces. 
In this way it was established that, whenever a set 
lof glide planes is observed edgewise, sharp bire- 
ifringent laminations become visible between crossed 
nicols. As the direction of observation becomes 
inelined to the glide plane, the boundaries of the 
iglide packets become less sharp ; the stress patterns 
in different glide packets overlap and their details 
‘are obscured. 
t The explanation’of the dharaoteriatio appearance 
of deformed polycrystalline sheets may therefore be 
summarized as follows : 

(a) Most of the grains in a severely deformed 
sheet contain two or more sets of operative glide 
Planes. 

| ©) A set of glide planes produces steps on the 
surface, provideä the direction of glide is not parallel 
fo the line of intersection of glide plane and surface. 

( (c) The lamelle which lie perpendicular to the sur- 
face give sharp birefringent bands; other lamelle 
give diffige bands or irregular patches of bire- 

ence. 

1 (d) Occasionally a single grain contains two sets of 
operative glide planes lying perpendicular to the sur- 
face. In such a case intersecting systems of bi- 
refringent bands are observed (Fig. 2 in ref. 1). 
| (o In fiat strips, either bent or extended by 





uniaxial tension, the stress system is such that the > 


glide direction in planes lying perpendicular to ‘tHe. 
surface will tend to be parallel to the surface (at,45°, 
to the diréction of the tension). This explains "tle 
frequent occurrence of birefringent band systems 
not accompanied by surface steps. 

Experiments to determine the glide system in' 
silver chloride had an interesting result. The orient&- 
tions of a number of single grains in both sheets and, 
bars were found by taking X-ray back-reflexion Laue 
photographs. The crystallographic plane of low 
indices lying nearest to the observed glide plane was 
not always the same. Out of'six systems of glide 
bands observed in the bars,,four were closest to 
{113} planes, but in the other two. systèms the 
closest plane was a pan: Out of the eight sets 
of tbands observed in plastically deformed sheets, six 
were closest to {111} planés and two closest to 
(112) planes. But in none of these cases was there 
exact coincidence between crystallographic plane and 
glide plané ; the angle between them had an average 
value of 4:2°, and in one case was as much as 8-1*. 
This i is far greater than the error of the determination 
(estimated at + 1-5°). In spite of its non-crystallo- 
graphic orientation, however, the glide plane was, in 


` all Cases except one, found to contain a [110] direction. 


This behaviour is reminiscent of that discovered in 
iron by Taylor and Elam‘ in which only the glide 
` diréction, [111], is fixed crystallographieally, the 


‘sheets; but the true direction of a given set of glide ` 


glide plane being dépendent on the stress dis- 


tribution. 


| . ‘ 
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In the tensile experiments on bars of silver chloride, 
the [110] direction lying in the glide plane was 
always that one of the six equivalent [110] directions 
which lay most nearly at 45? to the direction of the 
tension, or, if there were two glide systems in the 
same grain, the two [110] directions nearest to the 45? 
position were selected. Moreover, the glide plane was 


' never more than 9? away from the plane of maximum 


resolved shear stress containing this favourable 
[110] direction. This evidence strongly suggests that 
at room temperature silver chloride becomes de- 
formed by ‘pencil glide'* in the [110] direction. In 
iron erystals, pencil glide is connected with the fact 
that at room temperature the critical stress for glide 
is the same on three different crystallographic planes, 
all containing & common glide direction. It seems 
that this process has not been observed until now 
in any other crystals. A pencil glide can easily spread 
from one grain to its neighbour, and this explains 
the frequent occurrence in the silver chloride sheets 
of slip lines continuing across grain boundaries. 

In single crystals of silver chloride extended by 
simple tension, Stepanow? found .glide on planes 
within 5° of {110} in a [110] direction. This result 
is in agreement with the conclusions reached above, 
for in Stepanow’s experiments the crystals happened 
to be prepared with a {100} plane perpendicular 
to the axis of tension and, under these special con- 
ditions, the glide elements to be expected on the 
present theory are just those that he reported. 

J. F. NYE 

Cavendish Laboratory, 

, Cambridge. 
April 30. 
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Thickness and Height of the Sodium Layer 


~ 


Responsible for the Strong Yellow 
"Line in Twilight 


In a communication in Nature? in 1940 I gave 
a short account of results of investigations on 
“The Atmospheric Layer from which the Yellow Line 
in Twilight Originates’. From a series of spectro- 
grams from the zenith followed by one from near 
the horizon, the effective screening height (H;) of the 
atmosphere and the. upper limit (Hu) of the effective 
sodium layer were determined. Since then, the results 
of extensive series of observations from. Oslo and 
from the auroral, observatory at Trémso have been 
published?.>. 

All observations give nearly the same value of (H;) 
and (Hu) The mean values were found to be 
H; = 49 km. and Hu = 110 km. The results lead 
to the conclusion that ultra-violet radiation in the 
region near 2,500 A., strongly absorbed by ozone, is 
essential for the excitation of the sodium line in 
twilight. 

Photometric measurements of the intensity of the 
line for successive twilight spectrograms show that as 
a rule the intensity keeps nearly constant until it 
suddenly falls to a lower order of magnitude in the 
course of a short time (At), when the ghadow pro- 
duced by the screening layer leaves the upper limit 
(Hy). If the sodium layer had been evenly effective 
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throughout the whole interval (H, — H;) the in- 
tensity should have decreased gradually during the 
time it takes for the effective shadow limit to pass 
from H; to Hy. 

It is therefore legitimate to conclude that the 
effective sodium layer is restricted to a thin layer, 
and that the sudden drop of intensity of the D-line 
begins when the shadow reaches the lower limit of 
this layer. 

* Using the zenith observations, the thickness (AX) 
of the layer is given by the formula : 


sinh 
os? h 


where R is the radius of the a and h, 8 and ż the 
height, declination and hour angle of the sun. The 
value of AX has been calculated for twenty series 
of observations taken at Oslo between October 1942 
and April 1943. 

The values found for AX vary between 8:4 km. 
and 27-6 km., with an average of 10:2 km. The 
fluctuations are greater than the possible errors and 
are, no doubt, to a certain extent real. The values 
indicate a minimum in December and January and 
maxima in the autumn and spring. A regular annual 
variation of Hu and Hs has not yet been found. On 
an average the sodium layer effective in producing 
the strong D-line in twilight seems to cover a height 
interval from about 90 to 110 km. 





AX = (R + Hj cosg = oos 8 sin £ At, 


L. VEGARD 
Physical Institute, University, 
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April 19. 
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Treatment of Paper with Silicon Esters 


Durme an investigation of the possibility of 
cross-linking nitrocellulose molecules in solution with 
silicon esters':*, some experiments were also made 
with cellulose itself in the form of filter paper or 
unsized kraft paper. 

The silicon esters used were tetramethyl, tetraethyl 
and a polymer ethyl ester (boiling range 210—360?). 
In a first series of experiments, ordinary filter papers 
(11 em. diameter) were exposed to vapours of silicon 
esters at high temperatures and afterwards placed 
in a funnel, which was then filled with water. Trest- 
ment with ethyl ester for 16 hr. at 120° produced a 
filter paper which was completely impermeable to 
water for 11 hours. In a second series of measure- 
ments the treatment was made with liquid esters 
instead. Papers which had been immersed in polymer 
ethyl ester for 4-66 hr. showed a regularly increasing 
impermeability against water, improving from 1 to 50 
hours. Unsized kraft paper gave similar results, 
whereas experiments with sized paper of different 
kinds were unsuccessful. i 

The wet strength of treated unsized kraft paper 
was three to seven times larger than that of untreated 
paper. In order to get the treated papers com- 
pletely wetted, it was necessary to keep them im- 
mersed’in water for about one week. 

It is also possible to carry out the treatment in 
such a way that no water repellency is observed but 
a considerable increase in wet strength is obtained. 
These experiments were made with very thin filter 
papers known as ‘Stilex’ (used in the filtration of 


, 
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milk) Their wet strength is very low. With liquid 
methyl ester we observed in five different experi- 
ments increases in the wet strength compared with 
untreated paper of 16-19 times. 

It was also observed that treated filter papers 
are very resistant towards alkaline solutions. It is 
possible to filter 10-45 per cent sodium hydroxide. 

The water-repellency effect is probably ofthe same 
nature as that observed by treating paper or other 
materials with silicones?/5. The increase in wet- 
strength, on the other hand, is very likely caused by 
cross-links of silicon atoms formed between the 

cellulose chains. 

Further details will be published elsewhere. I wish 
to express my thanks to Prof. The Svedberg for his 
interest in the work. J am also indebted to Dr. 
Ragnar Winbladh for including this investigation 
among the research projects of Centralbolaget. 

INGVAR JULLANDER 
Institute of Physical Chemistry*, 
Uppsala. 
Centralbolaget för Kemiska Industrier, AB, 
(Associated Chemical Industries, Ltd.), 
Stockholm.” 
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Electrical Breakdown of Organic Insulation 
by Electro-chemical Reactions 


Recent work on impregnated cellulosic insulating 
materials has shown that electrical breakdown under 
moderate D.C. stress is normally of an electro- 
chemical nature. Leakage current is conveyed by 
ions originating from slight dissociation of the in- 
sulating material or from traces of impurities such 
as moisture or organic acids. The ions on discharge 
at the electrodes are in a chemically highly active 
(nascent) condition and may attack the insulation. 
The attack at the cathode is by nascent hydrogen 
and, with some forms of insulation, this has serious 
consequences. 

For example, when chlorinated hydrocarbons form 
part of a dielectric, cathodic reduction leads to release 
of hydrogen chloride, which itself dissociates in the 
dielectric, and may result in cumulative increase in 
current density and chemical attack upon the elect- 
rodes or other components of the dielectric. 

Egerton and McLean? and Berberich and Friedman? 
have shown that the rate of deterioration of capacitors 
having a dielectric consisting of paper impregnated 
with a chlorinated hydrocarbon is decreased by the 
addition of small amounts of the following com- 
pounds: quinones, certain nitro-aromatic compounds, 
maleic anhydride, sulphur, aromatic azo-compounds 
and benzil. The action of these materials is known as 
‘stabilization’ and has been attributed to formation 
of & protective film upon the electrodes! or a co- 
ordination complex between the stabilizer and alum- 
inium chloride produced during the deterioration?. It 
is here suggested that a more likely mechanism is 
that the stabilizer combines preferentially with the 
cathodically produced hydrogen, without formation 
of harmful secondary products, thus shielding the 
«dielectric medium from attack. 
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The experimental evidence in favour of the latter 
theory is as follows. 

(1) All the substances listed as stabilizers are 
readily capable of reduction, and electrolytic re- 
duction is found to take place under suitable con- 
ditions. Thus, we have found that when capacitors 
which have been stabilized with anthraquinone are 
opened after.use under D.O. stress, under conditions 
which prevent reoxidation, the reduction produot, 
oxanthranol, is produced. The same substance is 
found at the cathode on electrolysing acidified aleohol ` 
containing anthraquinone. Azobenzene is similarly 
reduced to hydrazobenzene. 

(2) Trichlorbenzene — alcohol mixtures containing 
a little moisture, when electrolysed at room tempera- 
ture, increase rapidly in conductivity, with formation 
of hydrogen chloride, after an initial induction period. 
Addition of a stabilizer greatly increases the induction’ 


" period, irrespective of whether aluminium, tin or 


platinum electrodes are used. Mean conductivity — 
time curves using platinum electrodes are shown in 
the accompanying diagram. 





Current density (mA./sq.cm.) 





Electrolysis of trichlorbenzene - alcohol mixture (50/50 vol, + 2 per. 
cent water) with and without addition of azobenzene or octa- 
de ene using platinum electrodes. Stress, 150 volts (D.c.) per em. 


(3) Paper dielectric capacitors impregnated with 
ehlordiphenyl are capable of stabilization, even when 
made with platinum electrodes. The lives of such 
capacitors have been extended more than ten times 
by the addition of azobenzene or octadecene. : 

(4) Readily hydrogenated aliphatic hydrocarbons, 
for example, octadecene (see (2) and (3) above), are 
effective stabilizers. Compounds of this type have 
not previously been cited as stabilizers and were 
investigated because of their unsaturated character 
and ease of hydrogenation. 

It can be predicted that any readily reducible com- 
pound will stabilize, provided that neither it nor its 
reduced form appreciably ionizes in solution in the 
insulating material. 

A detailed account of this work will appear else- 
where and further work is in progress. 

H. F. Caurcg 
Q. G. GARTON 
British Electrical and Allied Industries 
Research Association, 
5 Wadsworth Road, 
* Greenford, Middlesex. 
June 23. 


1 Egerton, L., andeMcLean, D. A., Ind. Eng. Chem. (Ind. Edn.), 88, 
512 (1946)e 

2 Berberich, L. J., and Friedman, R., Ind. Eng. Chem. (Ind. Edn.), 
40, 117 (19048)., 
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Beta Spectrum of Tritium 


Tue B-spectrum of tritium (,H9) is of particular 
interesb because: (1) the relatively simple structure 
of the ‚H? nucleus makes it well suited to a test of 
the Fermi theory of g-decay ; (2) the unusually low 
energy of the p-particles means that the shape of 
the spectrum near the upper limit is an extremely 
Sensitive function of the rest mass of the neutrino if 
the Fermi theory is confirmed; (3) & theoretical dis- 
crepancy? existe between the half-life? and the upper 
energy limit, as recently measured’; (4) the mass 
difference (;H? — ,He*) can be accurately determined. 

We have developed a new technique for rapid 
and accurate detection and energy measurement of 
B-rays, conversion electrons, y-rays and X-rays (in- 
cluding K-capture radiation) from weak sources. 'The 
method, applicable to radiations of energy of 0-5— 
150 keV., uses a proportional counter, containing 
an argon -methane mixture at a pressure of one 
atmosphere or more, connected to a linear amplifier 
of high gain. The output pulses are applied to the 
deflecting plates of a cathode ray tube and recorded 
by & moving-film camera. The size of the pulses is a 
true relative measure of the energy of the ionizing 
radiation involved, provided that the range of the 
ionizing particle within the counter is small compared 
with its dimensions.. The histograms of such pulses 
show that the resolving power of the apparatus is 
very good. 

Radiation of known energy is used to calibrate the 
apparatus; for example, the fluorescence radiation 
of copper has been found to be very suitable. The 
counting system has been checked over the range 
6-50 keV. with radiation from radioactive sources 
and with X-rays, and very good agreement with 

known values was obtained. The large Auger effect 
` in argon‘ ensures that practically the whole energy 
of a photon is converted into the kinetic energy of 
the photo- electrons which it releases from the gas. 

The amplifier gives a measurable pulse about three 
. times thb peak noise voltage for a charge of 1,500 
* electrons at the first grid. Thus, with a gain in the 
` gas of as little as 100—ensuring strict 

proportionality—-a measurable pulse is 
secured from the,formation of 15 ion 
pairs; the system, therefore, can 
‘readily measure electron energies down 
. to 500 eV. 

Fig. 1 gives a ‘typical calibration 
spectrum of the fluorescence X-radia- 
tion of copper, showing the Ka and KB 
groups clearly resolved. The counter 
contained sufficient tritium gas to give 
about 5,000 counts per minute, and the 
X-radiation is superimposed on part 
of the ,H? B-spectrum ; the distribu- 
tion shows that a pulse size of 47.5 
units (arbitrary scale) corresponds to 
the Ka groups of copper, taken‘ as 
8-01 keV. Fig. 2 shows the tritium 
spectrum for the range 1-18 keV. taken 
under the same conditions. The back- 
ground, about 15 counts per energy 
interval, has been subtracted and the 
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0. 10 20 30 40 50 60 70 80 
Pulse size (arbitrary units) 
Fig. 1 


The calculated Fermi distribution for ,H? of end- 
point ~ 17 keV. shows a maximum at about 2 keV. : 
a Maximum, appears on our experimental curve near 
2-5 keV., but we find that it is definitely rather wider 
than the maximum of the theoretical curve. We 
have made various experimental tests which confirm 
that the shape at low energies is not due to absorption 
of hydrogen by the wall with consequent loss of range 
of the emergent electron. The radioactive gas'could 
be pumped off readily and completely, and the shape 
of the spectrum was found to be independent of the 
ratio of surface to volume for the counter. Taken 
with twò cylindrical counters of effective lengths 
12 em. and 4-5 om, and diameters 6-7 cm. and 2 em. 
respectively, the results were identical within experi- 
mental .error. The histograms given here were 
obtained with the larger tube. The range of the most 
energetic electrons of ,H? is negligible compared with 
the dimensions of this counter. It seems certain that 
in this work the departure from agreement with 
Fermi at low energies cannot be ascribed, as in & 
number of previous spectrographic investigations with 
other sources, to the ordinary limitations, in particular 
the thickness and support of the source and the absorp- 
tion at the window of the detector. This disagreement 
may be rather important in view of the relative sim- 
plicity of the Fermi theory for the light nucleus H. 


200 





17 





18 keV. 





energy scale set up according to the 
&bove calibration ; about 40,000 pulses 
are analysed. The ‘upper limit is found . 
to be 16.9 + 0-3 keV., which is con-e D: 
siderably higher than a recent estim- * 

ate? of 11 +2 keV. 








4 6 8 10 12 14 16 18 
Energy (keV.) 
Fig. 2 
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We have considered the possibility of the spectrum 
»eing complex, but its shape seems to rule out such 
an explanation. The detector is such that y-rays 
‘ollowing emission of B-particles of a hypothetical 
softer group would’ lave given rise to a readily 
observable discontinuity on our histograms, since the 
ficiency of detecting such y-rays would.be ~ 25 per 
sent. The life-time of the excited state of ,He? would 
1ave to be appreciably greater than the life-time of 
4H? to escape detection. 

-In view of the above considerations, it is possible 
0 justify the application of neutrino theory to the 
ipper end of the' spectrum in the usual manner. 
JTXowever, we have shown in the inset figure two 
surves calculated for neutrino masses u. = m/125 and 
m/300, and comparison of these with experiment 
seems to indicate that u is less than m/300. 

Since there is no evidence of y-radiation following 
he f-emission, we can write the mass equation 
atomic) e as 
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iH = s He? = 0-000018. 

It is a "s to thank Prof. P. I. Dee for his 
valuable advice throughout the work. We are 
vrateful to Mr. B. Touschek for elucidating various 
sheoretical points. 

‘ S. C. CURRAN 
J. ANGUS 
A. L. Cockororr 
Department of Natural Philosophy, 
University of Glasgow. May 21. 
Konopinski, E. J., Phys. Rev., 79, 618 (1947). 


Novick, A., Phys. Rev., 72, 972 (1947). Goldblatt, M., ei al., Phys. 
Rev., 72, 973 (1947). 


Watts, R. J., and Williams, D., Phys. Rev., 70, 640 (1940). 
Compton, A. H., and Allison, 8. K., “X-Rays” (Macmillan, 1936). 


Velocity of Photons 


I am seeking an answer—or a reference to an 
noswer—to an apparent paradox arising out of the 
theory that light is transmitted in the form of 
»hotons, which may be illustrated by the following 
'onerete example. 

Atoms of sodium on Sirius, vibreting so as to give 
out @ definite spectral line, send out photons each of 
which contains the amount of energy (hv) correspond- 
ng to such vibration. These photons, therefore, are 
-dentical in all respects, since their energy content 
8 dictated solely by local conditions and clearly can- 
aot be influenced by what may be their ultimate 
;argete, if any. Two such photons are directed towards 
he solar system, and one arrives at the earth which 
s approaching Sirius at 30 miles per second, and the 
ather on Mars which happens to be receding from 
Sirius with the same velocity. What physical factor 
sauses these photons to give different optical effects 
since (a) their internal energies are identical, (b) their 
speeds are also identical, since they arrive at their 
argets with the velocity (absolute and relative) of 
ight, which is independent of the motions of source 
and observer ? 

I have searched in vain for any explanation of 
he Doppler effect which recognizes (a) that light 
noves in the form of photons, and (6) that the 
velocity of the photons is independent of that of 
heir source. 

Personally, I can see no answer to this query 
inless the theory as to the travel of light in the form 
af photons is profoundly modified. 

H. FLETOHER MOULTON 


King’s Bench Walk, Temple, E.0.4. 
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Latitude Effect and Meson Decay 


Ir has been pointed out recently! th&t the height 
of the atmospheric layer (100 mb.) in which most 
mesons are supposed to be produced decreases from 
the equator towards the poles. The decay of the 
mesons causes & corresponding increase in cosmic r&y 
intensity. 

A first calculation of this effect based on a decay 
constantè? L = 5 km. seemed to indicate that the 
greater, part of, if not all, the latitude effect might be 
explained thus. A more precise estimation of the 
‘atmospheric latitude of effect? as distinguished from 
the geomagnetic can be obtained as follows. The 
altitude of the 100-mb. level varies not only with 
geographic latitude but also with the seasons. It is 
assumed that the seasonal effect of cosmic rays as 
observed in latitudes where the geomagnetic effect 
is small, if not nil, is entirely due to these variations. 
This is called the ‘atmospheric seasonal effect’. 
Further, the ‘atmospheric latitude effect’ is defined 
as the variations in cosmic ray intensity caused by 
the differences at different geographic latitudes in 
the yearly averages of the heights at which mesons 
are produced; all measurements having been re- 
duced before to standard atmospheric pressure. The 
ratio of the two effects can be obtained by comparing 
the seasonal variation of the meson-producing layer 
with its average latitudinal variation between the 
equator and the latitude under consideration. The 
influence of a differing energy spectrum is neglected. 

Measurements with shielded ionization chambers at 
Sea-level*5 and tables and graphs of the altitude of 
the 100-mb. level*.? supply all the data required. 
These are tabulated in columns 1, 2, 3, 4. 


i 2 3 4 5 8 7 8 
Sydney 34? 8. 0-20 2-0 124 s 15 .30 13 
Vanconver 50° N. 0:35 12 3 3 : : i 
i 


1: 2656 3:0 14 

Column 2: Difference summer-winter of the height of the 100-mb. 

level in km. (4H). 

3: Difference equator-40? lat. of same level divided by value 

of column 2. 

: Observed difference summer-winter as percentage of 
cosmic ray Intensity. 

: Adjusted column 4 

: Average of column. 5 (dij). 

: Atmospheric latitude effect equator-40? lat. as percent- 
age of total cosmic ray intensity, obtained by multiplying 
columns 6 and 3. 

8: Decay constant L in km. obtained by dividing column 2 

by column 6. 
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The values for some of the seasonal. variations of - 
cosmic rays have to be adjusted for the difference 
in the period over which they and the stratosphere 
data were averaged (column 5). The decay constant 
L was calculated from the relation dI/I = — dH/L, 
in which J is the cosmic ray intensity and H the 
height. Taking into consideration the wide differences 
possible in the measurements of the heights at times 
as well as localities far removed from the cosmic ray 
measurements, it is satisfactory to find that the 
results obtained for the decay constant lie within 
the range®? of 9-19 km. of the most reliable determ- 
inations. In conclusion,.it can be stated that the 
atmospheric latitude effect is about three per cent of 
the total intensity, that is, one third of the total’’ 
latitude effect between the equator and the knee at 
sea-level. This reduction of the geomagnetic latitude , 
effect, if confirmed, will require a revision of the energy 
spectrum of the primary cosmic rays. 

The east-west effect, the nearly constant geo- 
magnetic latitüde ` of the knee; demonstrate also 
that a great part of the latitude effect is of magnetic 
origin. 
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When an attempt was made to obtain accurate 
corrected values for the geomagnetic effect alone, it 
was found that the necessary experimental data did 
not exist. The previously used temperature cor- 
rection‘ presupposes at least a very high correlation 
between sea-level temperature and the altitude of 
the 100-mb. level, which is not proved. On the 
other hand, this correlation could mask a geomag- 
netic effect extending beyond the knee, the correlation 
between sea-level temperature and latitude -being 
of the order of 0-9 and more. 

The height of the meson-producing layer will de- 
pend not only on latitude and season but also on 
other local meteorological and geographical factors, 
distribution of land and sea, mountains and so on. 
To achieve a reliable and accurate correction, it is 
clearly necessary to obtain simultaneous cosmic ray 
and high-atmosphere data at the same locality. A 

_ new world-wide survey made under these conditions 
might reveal that some of the unexplained features 
of Compton’s can be explained as a ‘local atmospheric 
effect’? and do not represent a variation in primary 
intensity. 


Results obtained during the 1948 cruise of the . 


Wyatt Earp, the ship of the Australian Antarctic 
Expedition, will be published shortly in the Australian 
Journal of Scientific Research. The measurements 
extend to within 200 miles ‘of the magnetic south 
pole. 
H. D. RÅTHGEBER 
Physics Department, 
University, Melbourne. 
June 8. 
1 Kupferberg, K.. M., Phys. Rev., 73, 804 (1948). . 
? Rathgeber, H. D., Naturwiss., 26, 842 (1938). 
? Kohlhorster, W., and Matthes, I., Phys. Z., 40, 142 (1939). 
* Compton, A. H., and Turner, R. N., Phys. Rev., 52, 709 (1937). 
* Gill, P. S., Phys. Rev., 65, 1151 (1939). 
* Hann-Suring, “Lehrbuch der Meteorologie", 1, 259. 
7 Haurwitz and Austin, “Climatology”, 58 (1944). 
3 Rossi, B., Hilberry, N., and Hoag, J. B., Phys. Rev., 57, 461 (1940). 
? Duperler, A., Terr. Mag. and Atmos. Elec. 49,1 (1944). 


An Approximate Equation of State 


. Ina previotis „communication which appeared in 
Nature}, Prof. (ax Born and Dr. H. S. Green gave 
an account of & general kinetic theory of condensed 
matter (see also refs. 2-5). A new equation of state 
was derived which covers both phases, liquid and gas. 
Some numerical results (to be published in detail 
elsewhere) have now been obtained. 

The theory shows that the difference between the 
liquid and the gas corresponds to the existence or 
non-existence of real roots of a certain transcendental 
equation. This was in the original form an integral 
equation, but has now been reduced, by using a 
suitable expansion, to an algebraic equation with a 
unique analytic continuation, so] that the definition 
of the complex roots is unambiguous. 

The theory of condensation developed by Mayer® 
and others"? is confirmed by the present theory to 
the extent that a divergence of the cluster series is 
found, which is intimately associated with the process 
of condensation. Concerning the exact point at which 
this divergence occurs, detailed calculations do not 
confirm Mayer’s contention that it happens at the 
density of the saturated vapour. The isotherm is 
continued into the metastable region above this 
density, rising to a maximum and falling to a sub- 

-sequent minimum as the density is increased, much 
in the way foreshadowed by van der Waals more 
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than fifty years ago. The point of divergence is fou 
to be at the minimum of this curve, which separa 
the metastable states of the liquid from those of i 
gas. 

A numerical saapua has been carried out 
argon using the Lennard-Jones? potential; t 
isotherms have been calculated, one for the empiri 
critical temperature (T = 150° K.) and one for 
lower one (T = 130° K.) The accompanying gra 
shows the result. J d 
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Volume in terms of 1 em.? N.T.P. 
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Concerning the absolute values, onej can comp: 
the experimental critical point with the situation 
the maximum in the gas region of the first cur 
The results are given in the table, for 1 cm.? of 
at N.T.P. 


Experimental Calculated 
Pressure 50 Pyw pated 54 atmospheres 
Volume 0-0034 cm. 0-0052 em? 


A conspicuous feature of the curves is the fi 
that for small volumes they do not ascend stee) 
but have a maximum and fall again. This may 
due to the crudeness of the approximation actus 
employed (namely, only the first three roots of: 
transcendental equation were taken into accour 
But it seems to be quite possible that it is an indi 
tion of another range of unstable states separat 
the liquid from the solid. This has to be investigat 

Exact numerical prediction would need & gr 
amount of computation. It seems more import: 
to use the same. method for caleulating the rac 
distribution function, which can be compared direc 
with X-ray experiments. This will be done ir 
paper in due course. 

ANTONIO E. RODRIGUE: 
Department of Mathematical Physics, 

University of Edinburgh. 

! Born, M., and Green, H. S., Nature, 159, 251 (1947). 
2 Born, M., and Green, H. 8., Proc. Roy. Soc., A, 188, 10 (1946). 
3 Green, H. S., Proc. Roy. Soc., A, 189, 108 (1947). 
* Born, M., and Green, H. S., Proc. Roy. Soc., A, 190, 455 (1947 
5 Born, M., and Green, H. S., Proc. Roy. Sot., A, 191, 168 (1947 
* Mayer, J. E., J. Chem. Phys., 5, 07, 74; 6, 87, 101 (1937). 
7 Born, M., and Fuchs, K., Proc. Roy. Soc., A, 160, 891 (1938, 
* Kahn, B., Utrecht Diss. (1938). 
? Lennard-Jones, J. E., Proc. Roy. Soc., A, 106, 403 (1924). 
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ELECTRON OPTICAL OBSERVATIONS ON CHROMOSOME 
STRUCTURE IN RESTING. CELLS 


By FERNANDO CALVET*, BENJAMIN M. SIEGEL}, > 
and Dr. KURT G. STERN 


Polytechnic Institute, Brooklyn, N.Y.. 


JRESENT knowledge of chromosome structure is but without fixing or staining it, in the electron 
based chiefly on observations made on fixed pre- microscope reveals a loose mesh of cross-linked fibres 
wations of large mitotic chromosomes or of the of indeterminate length and of varying width, 
-called giant chromosomes in the salivary gland of ranging from about 200 A. to 700 A. (Fig. 1). With 
rtain diptera with microscopes utilizing visible or the exception of dense spots which are situated at 
tra-violet light!. ^ A preliminary account has cross-over points of the fibres, little, if any, fine 
cently been published of electron microscope structure may be discerned in them, It is believed 
udies on large plant chromosomes*. Little or that the material shown in Fig. 1 represents the 
thing is known concerning the structure of chromo- chromatin network as it exists in the nucleus of 
mes in resting cells beyond the fact that they are resting cells, in agreement with the classical view? 
‘esent in the form of exceedingly slender threads according to which the ‘thread type’ nuclei of the 
hromonemata) or of the so-called chromatin net- cells of glandular tissues consist essentially of a 
ork’, reticulum of chromatin threads distributed in a fluid 
Following preliminary observations, made in our nucleoplasm. While the nucleoprotein nature of these 
boratory in collaboration with Miss “Judith fibres appears established through their origin, ; 
'hryver' we have studied in some detail the solubility, staining as well as other chemical proper- 
omatin structure present in the resting nucleus of ties, and their high density towards electron beams, 
df thymus lymphocytes. An RCA 
ectron microscope of the universal 
ype, equipped with a self-biased 
ectron gun and an objective pole 
ece corrected for asymmetry®, was 
æd in this work. 
Pure suspensions of thymus lymph- 
ytes were obtained by mincing 
esh or frozen tissue under 0-9 per 
mt sodium chloride solution, strain- 
g the resulting milky suspension 
rough gauze, sedimenting the cells 
& centrifuge at low speed, and 
suspending them in physiological 
lt solution. The intact lymph- 
ytes have a diameter of approxi- 
ately 7u, while the nuclei measure 
64. Owing to their relatively 
'ge size, the cells as well as the 





Fig, 





lg 


$ : Fig. 1. Chromatin network of thymus lym phocyte, prepared by ru t high vacuum. 
ielei are opaque when examined g ‘Overall peer, tere ? 30,000 y fi * 
rectly in the electron microscope. Fig. 2. Ultra-fibrils, obtained by lanthanum acetate treatment of chromatin network of 
irromium-shadowed replicas? pre- thymus lymphocyte. Overall magnification, x 20,000 


red from slowly dried, intact 


ymus lymphocytes show a pitted surface. Its their relationship to or identity with the chromo- 
pearance may, to some extent, reflect the under-  nemata or ‘resting chromosomes’ remains to be 


ing structure of these cells, or it may represent determined. The examination in the electron 
. artefact produced by shrinkage upon drying in microscope, at low power, of the particles isolated 
high vacuum. from thymus tissue by repeated use of the Waring 


When the lymphocytes are ruptured by quick  blendor at low and high speed according to Mirsky 
ying in a special, high-vacuum chamber, or when and Ris’, and designated as ‘resting chromosomes’ by 
ey are damaged mechanically by placing a sus- these workers, indicates that they represent random 
nsion of the cells in physiological salt solution in a fragments of the chromatin network resulting from 
aring blendor, a mass of cellular contents escapes mechanical shearing action rather than preformed 
rough the ruptured cell membrane. After the units of well-defined structure. 

toplasmie components of this mass, which usually Lanthanum salts are known to possess a high 
mains, connected with the ‘ghost’ of the cell, have affinity for nucleic acid and have previously been 
en dissolved by washing with physiological saline, used for analytical purposes and ultra-violet micro- 
e chromatin nature of the residue adhering to the scopy of chromosomes (cf. T. Caspersson'). When 
Hodium film on the copper screen can be demon- thymus, lymphocytes are treated with lanthanum 
‘ated with the aid of nuclear stains, for example, acetate after the cells have been ruptured mechan- 
stocarmin or Feulgen stain, and the optical ically or by exposure to a high vacuum, the fibres 
croscope. The examination of the same material, composing the chromatin network are further resolved 
' Research Fellow, Spanish Cultura! Relation Board. into bundles "of fine ultra-fibrils of fairly uniform 
weet Institute, Rehovoth, Palestine, thickness of 80-100 A. (Fig. 2). In addition, the 
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0'2 pu 
Fig. 3. Photographically enlarged area from Fig. 2, showing fine 
structure of lanthanum-stained ultra-fibrils. Overall magnification, 
x 80,000 


lanthanum reagent acts as an 'electron stain' on the 
nucleoprotein ultra-fibrils and permits the detection 
of details which cannot be seen in unstained pre- 
parations. (Structural details of muscle and collagen 
fibrils have been brought out by electron-staining 
with phosphotungstie acid by F. O. Schmitt et al.) 
Carefully focused electron mierographs of lanthanum- 
treated fibrils show that they possess definite fine 


structure of a high order of regularity. This is evident ' 


from Fig. 3, which represents a photographically 
enlarged area of Fig. 2. 

The inspection of a number of electron micrographs 
of this type suggests that the banded appearance of 
the lanthanum-stained ultra-fibrils is produced by 


© the coiling of a fine thread to form long helices. The 


apparent width of the individual ‘bands’ or ‘disks’ is 
. spaced at approximately equal 
wi each other. It is of interest to note 
that X-ray diffraction measurements on a synthetic 
albumin thymonucleinate complex? and ultracentri- 
fuge and diffusion experiments on thymonucleohistone 
particles in 0-8 M sodium ehloride solution* have 
yielded estimates for the width of such molecules of 
23 A. and 40 A. respectively. Thus it would appear 
possible that the structures reproduced in Figs. 2 
and 3 represent spirals formed by individual desoxy- 
ribonucleoprotein molecules in combination with 
lanthanum ions. A fine structure of this type has 
recently been postulated on theoretical grounds by 
one of us!9, 

This work was supported by a grant from the 
Brooklyn Cancer Committee, the assistance of which 
is gratefully acknowledged. 

1 Of. Caspersson, T., Skand. Arch. Physiol., 73, Suppl. 8 (1936). 
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* Carter, R. O., J. Amer. Chem. Soc., 63, 1960 (191). 

» Stern, K. G., Fale J. Biol. and Med., 19, 937 (1947); Scientia, 41 
(6th Ser.), 74 (1947). 








August 21, 1948. vol. 162 


EVOLUTION OF THE DENTITION 


OF THE ORANG-UTAN 


URING his searches for the remains of th 
forerunner. of man, beginning in 1887 an 
covering a span of more than. twelve years, the lat 
Prof. Eugéne Dubois collected prehistoric and foss 
teeth of the orang-utan in the islands of Sumatr 
and Java. Dubois has always been very guarded i 
his comments on the prehistorie teeth; but th 
fossil have received much attention because the 
were ascribed to Pithecanthropus erectus. The result 
of a recent study made by me on this material* ax 
summarized here. 

Dubois’ explorations started in prehistoric cave 
in the Padang Highlands, Central Sumatra. Th 
cave fauna appeared to be characterized by th 
relative abundance of the orang-utan (now confine 
to the northern parts of the island, and to Borneo 
and contained no extinct species.. In general, th 
cave teeth differ from their recent homologues b 
their greater average size. In several cases I fin 
that the differentiation which the species has unde 
gone since the deposition of their teeth in the cave 
has proceeded to a stage equal to that of goo 
subspecies. 

More than three thousand isolated subfossil teet 
of the orang-utan were collected by Dubois in centr: 
Sumatra, representing some three to five hundre 
individuals. The study and statistical analysis « 
this collection has revealed certain interesting trenc 
in the evolution of the dentition. They stamp tk 
prehistoric orang-utan, which may be known e 
Pongo pygmeus paleosumatrensis, as a larger an 
more simian form than the recent orang. On tk 
average, the teeth of the prehistoric orang-utan ai 
16 per cent larger than the recent. The later 
incisors, both in the upper and in the lower jav 
were relatively less reduced in size. The canines wel 
larger and less hypsodont than the recent, and tk 
sexual difference in size was even more pronounce 
in the prehistoric than it is in the present-day oran 
utan. The anterior lower premolar was larg: 
relative to the posterior. The excess in size of tk 
second molar over the first and the third, a typical! 
simian feature that is met with in early stages : 
the evolution of the hominid dentition, was mo. 
pronounced in the prehistoric orang-utan than it 
now. 

The two upper molars from the middle Pleistocet 
at Trinil in Java ascribed to Pithecanthropus erecti 
by Dubois have been stated to belong to an oran 
utan by Miller, Weidenreich and Von Koenigswal 
The careful study of the original specimens leaves 1 
shadow of doubt as to their belonging to the oran 
utan. They can be determined as representing A 
sin. and M‘ dext. respectively, most probably derive 
from one and the same individual. The fossil Javane 
teeth are not larger than their recent homologues. 

Pleistocene teeth of the orang-utan have be 
deseribed from southern China by Pei, Von Koenig 
wald and Weidenreich. In contradistinction to tj 
Pleistocene teeth from Java, however, the fos 
Chinese teeth are decidedly larger than the recen 
and they even differ from those of Pongo pygmaon 
paleosumatrensis in their distinctly larger size. 
lower canine from the Hoshangtung cave in Yunna 

* “Prehistoric Teeth of Man and of the Orang-utan from Centi 
Sumatra, with Notes on the Fossil Orang-utan from Java and Southe 


China.” By Dr. D. A. Hooijer. Zool. Med. Museum, Leyden, $ 
175-301, pls. I-IX, 2 diagrams. 
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_China, described by Weidenreich, is made the type of 
a new subspecies, Pongo pygmeus weidenreichi, on 
account of its being still bigger and less hypsodont 
than its homologue in Pongo pygmeus palwosuma- 
trensis. It has thus become evident that the orang- 
utans which roamed the Pleistocene forests in 
southern China and in Java respectively were racially 
different, the continental form being larger than the 
Javanese. The fossil canine from Yunnan is struc- 
turally ancestral to that of the subfossil Sumatran 
orang-utan ; but the relationship between the fossil 
Chinese and the subfossil Sumatran race cannot be 
regarded as firmly established on the base of isolated 
teeth. At any rate, the Pleistocene forerunner of 
Pongo pygmeus paleosumatrensis must have been 
larger than that of Java, the island in which the 
orang-utan is now extinct. The Javanese orang-utan 
was already of the small size of the present-day 
Sumatran and Bornean orang-utan in the Pleistocene, 
and it might very well have decreased in size still 
further up to the present, a condition that is paralleled 
by other species in which the record is more complete. 

The dental characteristics of the recent orang-utan, 
which have been used in so many comparative studies 
on the dental anatomy of man and the apes, have 
now been shown to be the result of an evolutionary 
change dating from the emergence of the species 
early in the Pleistocene. The prehistoric Sumatran 
and the fossil Chinese orang-utan are still further 
removed in dental structure from man in the points 
which distinguish the recent orang-utan dentition 
from that of modern man. D. A. HooiJER 


CARNEGIE TRUST FOR THE 
UNIVERSITIES (OF SCOTLAND . 


‘HE forty-sixth annual report of the Carnegie 
Trust for thé Universities of Scotland, Dunferm- 

line, covers the academic year 1946-47 and again 
includes as appendix the new scheme for the award 
of fellowships and scholarships which came into effect 
on October 1, 1947. Grants made under the eighth 
quinquennial distribution for the period October 1, 
1947, to September 30, 1952, and detailed in an 
appendix, include. £33,650 to the University of St. 
Andrews, £13,350 to University College, Dundee, 
£70,000 towards the erection of the final portion of 
the Chemistry Institute at the University of Glasgow, 
£47,000 towards the cost of the new Chemistry 
Department at the University of Aberdeen, £23,000 
for library expenditure and £25,000 for capital 
-expenditure on the university schemes on the Bush 
and Dryden estates at Edinburgh, the grand total, 
.being £234,000 to the universities and £36,000 to 
extra-mural colleges. Special attention is directed to 
the observations in the report on assistance to 
students. The Executive Committee, examining the 
new situation created by Circular 106 of the Scottish 
“Education Department, considered that until the 
amount, of the bursary awarded by the education 
authorities had been ascertained for each individual 
applicant to the Trust, it would be premature to 
make any extensive alterations in the system 
_adopted for the award of Carnegie Trust grants. 
Nevertheless, the Executive Committee expected 
that a turning point in the administration of the 
Carnegie Trust, so far as half its annual income is 
concerned, may have been reached, and that very 
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considerable sums at present absorbed in assistance 
with class fees will be liberated for new projects. The 
amount disbursed for this purpose during 1046—47. 
was £51,072 to 3,068 beneficiaries, as against £55,109 
to 3,250 beneficiaries in 1945-46, 

In the report on the work of investigators during 
the year, special reference is made to the work of 
the following: J. L. Miller, on various aspects of 
high-voltage engineering ; Eric Reid, on the diabeto- 
genic principle of the anterior pituitary body ; A. M. 
‘Mathieson, on the use of X-rays for the study of the 
structure of complex sulphur compounds and of 
anthracene; J. O. Robb’s measurement of the rate 
of addition of atomic hydrogen to an unsaturated 
hydrocarbon; and N. Grassie, on the thermal 
degradation of high polymers of the polyvinyl type. 
N. Grassie has devised & molecular still of very high 
performance and has thrown much light on the. 
mechanism: of depolymerization; R. I. May has 
made rapid progress in the study of polymerization 
in the gas phase; and A. McLaren in investigations 
of the role of radicals in polymerization. Mention is 
also made of the ‘cruciform’ macromolecule com- 
pounds, obtained by C. W. Youngson, of D. Ellis and 
G. T. Dickson’s results in the study of the molecular 
structure of colchicine, and of S. C. Reid and R. C. 
Stuart’s work on the chemistry of mandelic acid 
derivatives. In his work on the Silurian rocks of the 
Pentland: hills, Dr. A. Lamont has made a major 
contribution to geology. Dr. D. B. McIntyre hag 
completed his work on the north-west part of the 
Loch Doon Plutonic complex and is now studying 
granitization phenomena in the Alps. Dr. N. Holgate 
has investigated the igneous rócks of the Glen Bervie 
complex, and Mrs. E. M. Knox’s research has revealed 
the presence of several new types of microspores in 
the coals of the Limestone coal group of both the 
ee coalfield and the Central coalfield of Scot- 

and. 

i The report of the Superintendent of the Laboratory 
of the Royal College of Physicians refers to Lieut.- 
Colonel W. F. Harvey’s microscopic investigation of 
his collections of sections of human tumours, Dr. 
J.C. Lees and T. W. Lees’ tests in mice of the tumour 
growth-inhibiting power of ten representative drugs, 
Dr. J. C. Lee’ and W. W. Park's collection of data 
regarding 120 cases of carcinoma of types usually 
affecting older patients but occurring at 30 years or 
less, and Dr. E. K. Dawson's histological investi- 
gations. Work under Dr. W. O. Kermack has been 
directed chiefly to the synthesis of compounds of 
possible interest as chemotherapeutie agents; Miss 
B. Cairns has worked on the synthesis of halogenated 
l-azanthracones, such as 9-bromo-2: 4-dimethyl-l- 
azanthracene, and Dr. MeKail on benzthiazoles 
containing an amino-group in the benzene ring. Mr. 
Bryce Douglas extended his research on p-phen- 
anthrolines and related compounds to the synthesis 
of derivatives containing & basie side-chain in the 
4-position and a chlorine atom in the 9-position. Dr. 
R. A. Miller is working on the determination of the 
conductivity and chloride content of human mother's 
milk throughout the lactation period both under 
normal and abnormal conditions, and Col. Glen- 
Liston and Dr. F. Chisholm’s work on leucorrhcea has 
been,completed, as has Dr. R. S. Barclay’s work on 
the course of mortality and fertility in Scotland 
during the past eighty years. 

The appefidixes include a list of publications by 
fellows, scholars and recipients of grants received 
since September 30, 1946. 


308 


FIFTH COMMONWEALTH 
: ENTOMOLOGICAL CONFERENCE 


ECAUSE of the War, thirteen years have elapsed 
since the last Commonwealth Entomological 
Conference-was held in London, and there is no doubt 
that the recent fifth Conference, which ended on 
July 29, has been the best attended and one of the 
most successful of the series. There were forty-two 
delegates, representing the United Kingdom, Canada, 
Australia, New Zealand, India, Southern Rhodesia 
and various Colonial territories, and the open meetings 
were attended also by large numbers of entomologists 
from Great Britain and overseas. 

The first day was devoted to a discussion on 
insecticides and their application. This is the first 
time that this topic has appeared on the agenda of a 
Commonwealth Entomological Conference, and it was 
the only one to be given a full day. 

The discussion on recent developments in insecti- 
cides was opened by Dr. R. A. E. Galley, scientific 
secretary to the Insecticides Development and 
Research Committee., He summarized the present 
knowledge on synthetic insecticides, many of which 
are still in the early experimental stage. Particular 
interest lies in the development of systemic insecti- 
cides which are absorbed by plants and thereafter 
toxic to insects which feed on them. 

Dr. V. B. Wigglesworth, director of the Unit of 
Insect Physiology of the Agricultural Research 
Council, in a discussion on the mode of action of the 
new insecticides, said that D.D.T. if injected intern- 
ally was almost equally toxic to insects and verte- 
brates. The reason that the former are so readily 
affected if they come in contact with D.D.T.-treated 
surfaces, while the latter are unharmed, is because of 
the readiness and rapidity with which absorption 
takes place through the insect cuticle. An account of 
Canadian experience with the new insecticides was 
given by Mr. W. A. Ross, of the Canadian Department 
of Agriculture, who stated that, of them, D.D.T. was 
the one most extensively used. Because of the great 
increase in the importance of orchard mites following 
the use of D.D.T., a search for efficient acaricides is 
one of the principal problems of fruit insect research 
in Canada. Several promising ones have already 
received preliminary investigation. 

A discussion on the application of insecticides from 
the air was opened by Dr. D. L. Gunn, of the Anti- 
Locust Research’ Centre. After mentioning, the 
question. of costs, Dr. Gunn spoke of the importance 
of ensuring a sufficiently homogeneous coverage of 
the target area. He pointed out that while a great 
deal of publicity has been given to aircraft spraying, 
and while in certain circumstances it would 
undoubtedly prove of value, little is yet known as to 
whether it can establish itself in competition with 
other methods. 

Dr. W. R. Thompson, of the Commonwealth Bureau 
of Biological Control, who was to have opened the 
discussion on the biological control of insects, was 
unable to be present, and this session was opened by 
Mr. A. B. Baird, of the Canadian Department of 
Agriculture. Mr. Baird gave an account of the work 
of the Bureau of Biological Control since tha last 
Conference, and spoke also of projects, mostly 
involving forest insect pests, with which he had been 
associated. Dr. W. Cottier, of New Zeal8nd, followed 
with an account of the successful biological control of 
the small cabbage-white butterfly (Pieris rape L.) in 
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New Zealand, and Dr. R. H. Le Pelley described the 
steps leading up to the control, by means of introduced - 
parasites, of the coffee mealy bug in Kenya. This 
insect has at different times passed under different 
names, and this led to the search for parasites, made 
in the early stages of the investigation, being mis- 
directed. When it was eventually realized that the 
injurious mealy bug was an undescribed species, 
native to the adjoining territory of Uganda, the 
parasite search became properly directed and was 
successful. 

Some account of the general’ principles of the 
biological control of weeds by means of insects was 
given by Dr. D. Miller, of the Cawthron Institute, 
New Zealand. He also outlined particulars of some 
of the weed control projects which have been under- 
taken in New Zealand. These have been concerned 
with gorse, Acena sp., and ragwort. 

Mr. A. H. Strickland of the West African Research 
Institute, Tafo, Gold Coast, presented an able 
summary of special techniques relating to the estima- 
tion of insect populations in the field. He is of the 
opinion that little purpose is served by carrying out 
insect census work unless a preliminary detailed 
study has been made of the biology and habits of the 
species of insects concerned. 

The discussion on recent developments in the 
control of stored products insects was opened by 
Mr. F. N. Ratcliffe, of the ‘Division of Entomology 
of the Australian Council for Scientific and Industrial 
Research. He confined his remarks to wheat insects, 
and mentioned that the exploitation of D.D.T. and 
benzene hexachloride against’ grain insects is at 
present limited by the prevalent fear of their toxicity 
to human beings. In conclusion he stressed the 
importance of scientific men who work in this field 
having & knowledge of the manipulating conditions of 
the grain industry. — 

'The subject of tsetse fly research and control was 
opened by Dr. T. A. M. Nash, and Dr. K. R. S. Morris 
took a prominent part in the discussion. Dr. Nash 
indicated the main lines in which research has been 
conducted ; he remarked that each of the seven most 
important species of Glossina has ‘different vegeta- 
tional and climatic requirements, host preferences, 
and characteristic behaviour. While many methods 
of control have seemed promising, they have usually 
failed to produce complete elimination of the fly, 
with the result that as soon as control measures are 
relaxed, the fly density starts to rise. 

In a discussion of the need for plant quarantine on 
a continental basis with special reference to Africa, 
delegates from various African territories gave parti- 
culars of the plant quarantine practice in their areas. 
The danger that might arise. from uncontrolled air 
transport was emphasized. 

Dr. B. P. Uvarov, who opened the discussion on 
locusts ‘and grasshoppers, said that the outstanding 
result of the past twenty years of locust investigation 
is the firm establishment of the principle of outbreak . 
areas, where the initial transformation of the solitary” 
phasé into the gregarious phase occurs and thefirst. 


‘swarms of a plague-cycle are formed. While of recent 


years great strides have been made in discovering and 
applying effective palliatives, these must not be 
regarded as the end-point of the investigation; a 
radical solution of the problem must be sought in 
outbreak prevention, which needs more fundamental 
research. 

Following the discussion on locusts and grass- 
hoppers, the remaining part of the last afternoon was 
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pent considering the recommendations of a Termite 
tub-Committee which had been set up at an early 
tage of the Conference. These recommendations 
&ressed the urgent need for research work on termites, 
varticularly in the Colonies. 

During the course of: the Conference, delegates 
isited Whipsnade, Rothamsted Experimental Station, 
lhe Pest Infestation Laboratory of the Department of 
-cientific and Industrial Research at Slough and the 
ew entomological Field Station of the Imperial 
*ollege of Science and Technology at Silwood Park. 
“hese visits, combined with certain social occasions, 
erved to give delegates that chance of informal 
iscussion which is perhaps the most valuable part of 

conference of this nature. 


` 


FOSSIL FLORA OF KERGUELEN 
ISLAND 


“HE biological interest of Kerguelen Island 
(latitude 49? S., longitude 69° E.) has been well 
mown io botanists since 1847, when the young 
ioseph Hooker, as junior surgeon in Ross’s famous 
oyage to the Antarctic in the Erebus and Terror, 
ontributed a description! of the botany of this island 
ained as the result of the expedition's first winter in 
1e southern hemisphere (May-July, 1840) The 
<treme poverty of the flora was its most noticeable 
ature, only eighteen species of flowering plants 
aving been found by Hooker, and of these only eight 
yvered any considerable expanse of ground. These 
acluded the remarkable endemic crucifer, Pringlea 
mtiscorbutica (the Kerguelen Island cabbage), and a 
eculiar umbellifer related to the ‘balsam bog’ of the 
alkland Islands. In comparable latitudes in the 
yrthern hemisphere much richer floras were known 
» occur, the vegetation of Spitsbergen, for example, 
wntaining records in 1847 of forty-five species of 
"wering plants on a comparable area. This, coupled 
ith the isolated position of the island in the middle 
the Antarctic Ocean, almost equidistant from 
euth Africa and from Australia, the presence of the 
demics and the vegetational affinity with the even 
ore distant Falkland Islands (off Cape Horn), are all 
oblems of lively plant-geographical interest to us as 
Hooker. Problems of equal interest are those raised 
' the very marked changes of climate which have 
curred in these now desolate latitudes in fairly 
sent geological time. Hooker himself was pro- 
indly impressed by seeing not only coal but also 
ssilized tree trunks of considerable size (one is 
ecifically mentioned by Ross as 7 ft. in circum- 
‘ence), although the existing vegetation cannot 
ast even & shrub, still less a tree, and this circum- 
ance was certainly one of the more powerful reasons 
ich predisposed him to the immediate acceptance 
the idea of evolution when it came. 
‘The fossil woods brought back by the Ross expedi- 
n'were not further investigated until 1921, when 
wards? of the British Museum identified them as 
aiferous.”” Shortly after this in 19034 Seward and 
nway*? identified araucarian twigs and cone scales 
some macroscopic plant remains brought back by 
la Rue in 1931. This material also contained the 
nains of a moss and some indeterminate fragments 
dicotyledonous leaves and ferns. 
An additional contribution is now available in the 
hth part of vol. 2 (pp. 129-142) of the Reports of 
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the British, Australian and New Zealand Antarctic . 
Research Expedition of 1929-31, published at Ade- 
laide, 1947, under the title of “Plant Microfossils from 
the Lignites of the Kerguelen Archipelago by Isabel 
C. Cookson” (price 4s. 6d.). This is one of the few. 
applications of the pollen analysis technique to fossil 
floras of the southern hemisphere, and though carried 
out on very limited material the results add greatly 
to previous knowledge while holding out considerable 
hope of more to come. 

As was to be expected from Seward and Conway 
and from Edwards, araucarian pollen predominates. 
This is, however, not the only gymnosperm present. 
Five distinguishable species, undoubtedly belonging 
to the Podocarpacee though of less certain generic 
identity within that family, are listed under the form 
genera of Disaccites (Podocarpidites), Polysaccites 
(Microcachryidites) and Disaccites (Phyllocladidites). 
Angiospermous pollen is also present though more 
sparingly, five species only being so far recorded, three 
of which appear to be dicotyledons and two mono- 
cotyledons. In contrast there are ten varieties of 
Pteridophyte spores, probably of ferns, but not 
identifiable generically. There are likewise two species 
of ascomycetous fruit body. 

While the available information does not yet permit 
of a generalized palececological statement to be made 
of this most interesting region it seems clear that 
gymrósperms and ferns predominate in the lignites 
so far examined, the age of which is on that account 
thought to be Tertiary. It is greatly to be hoped that 
this work will be further extended by a systematic 
study of additional collections and through the 
whole thickness of the deposits. 


! Ross, J. to., "A Voyage of Discovery and Research in the Southern 
and Antarctic Regions during the Years 1839—43'* (London, 1847). 

? Edwards, W. N., Ann. Bot., 35, 609 (1921). 

* Seward, A. C., and Conway, V., Ann. Bot., 48, 715 (1934). 





BIOLOGY AND CONTROL OF 
THE PEA MOTH 


"DE pea moth, Laspeyresia nigricana, Steph., is a 
‘widely distributed pest of garden and field peas 
in Great Britain and central and southern Europe, 
while in North America it has spread to all -main 
pea-growing areas. In England the most severe 
losses occur in the pea-producing counties of Lincoln, - 
Essex and Kent. D. W. Wright and Q. A. Geering, 
of the Horticultural Research Station and School of 
Agriculture, Cambridge, have published a useful 
paper on the biology and control of the pea moth 
(Bull. Entom. Res., 39, pt. 1, 57; 1948). 

It appears that the moths show no special prefer- 
ence for ovipositing on or near the flowers or pods. 
The larva feeds on the young seeds in the pod and 
bores & hole through the pod-wall for the purpose 
of reaching its food. 'The hole heals over, however, 
in a few days, leaving a small blister. When fully 
grown the larva spins a thin, web-like cocoon imme- 
diately below the soil surface, wherein pupation takes 
place. The majority of the moths emerge before the 
end of Suly in the following year. Normally there 
seems to be only a single generation of this insect in 
Britain. . 

The trials that were carried out indicate that 
different varieties of peas differ widely in their 


310 


. susceptibility to attack. Furthermore, the infestation 
on the varieties is influenced by the amount of 
foliage cover that is available, the heaviest attacks 
being where the cover is most dense.. Certain varieties 
of peas are well known to escape much of the severity 
of pea moth attack if sown early. Also, it appears 
that crops can be grown almost free from infestation 
if sown in the latter half of June or in July, since 
they will mature after the flight period of the 
moth. - f 

It.is recommended that the residue of.crops picked 
green should be removed immediately and fed 
to stock, made into, manure or ensilaged. This 
prevents the caterpillars from maturing in the seeds 
and pupating in the soil. Experiments using D.D.T. 
ag an emulsion, or as & suspension, showed that 
considerable reduction in attack could be obtained 
with the concentration at 0:5 per cent by weight of 
D.D.T. It was found that the spray should be applied 
before egg-hatching has begun which, for sowings 
made in late April and in May, would be about 

. 7-10 days after the first flowers appear on the crop. 





APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
-before the dates mentioned : 

ASSISTANT LECTURER (with high mathematical qualifications) IN 
THE DEPARTMENT OF MATHEMATIOS—The Clerk to the Governors, 
Chelsea Polytechnic, Manresa Road, London, 8.W.3 (August 28). 

HISTOLOGICAL TEOHNIGIAN—Prof. A. Durward, Department of 
Anatomy, Medical School, The University, Leeds 2 (August 30). 

PROFESSORS or ASSISTANT PROFESSORS OF PHYSIOS, ZOOLOGY, 
BOTANY, MATHEMATIOS, GEOGRAPHY, at the Higher Teachers’ Training 
College, Baghdad ; PROFESSOR or ASSISTANT PROFESSOR OF MATHE- 
MATICS, ASSISTANT PROFESSOR OF PHYSICS, PROFESSOR OF BIOLOGY, 
LEOTURER OR ASSISTANT PROFESSOR OF PSYCHOLOGY, PROFESSOR OF 
CHEMISTRY, at the Queen Alivah College; DEAN, and a PROFESSOR 
OF ELECTRICAL ENGINEERING, at the College of Engineering ; ASSIST- 
ANT PROFESSOR OF EOONOMIO STATISTIOS, at the College of Commerce 
—tThe Cultural Attaché, Iraqi Embassy, 22 Queen's Gate, London, 
8.W.7 (August 31). f 

ASSISTANT IN BOTANY—The Secretary, The University, Aberdeen 
(August 31). i 


H.M. INSPROTORS OX FAOTORIES—The Secretary, Ministry of Labour 
TE National Service (0.6.11), 80 Pall Mall, London, 8.W.1 

Ugusi . 

PRINOIPAL, & PROFESSOR OF CIVIL ENGINEERING, à PROFESSOR OF 
MECHANICAL ENGINEERING, and a PROFESSOR OF ELECTRICAL 
-ENGINBERING, at the Government College of Engineering, Dacca— 
os ae se ONAF for Pakistan, 14 Fitzhardinge Street, London, 

. ugus š 

SENIOR PROFESSIONAL OFTIOBR (Ceramic and Refractory Research), 
University of the Witwatersrand, Johannesburg—The Director, 
Government Metallurgical Laboratory, c/o Mr. Victor Reid, South 
Africa House, Trafalgar Square, London, W.O.2 (August 31). 

CHEMIST-IN-CHARGH at the Royal Ordnance Factory, Pembrey, under 
the Ministry of Supply—The Ministry of Labour and National Service, 
Technical and Scientific Register, K Section, York House, Kingsway, 
London, W.C.2, quoting F.606/48A (August 31). 

CHEMISTS in certain Explosive Factories in the Directorate of 
Ordnance Factories under the Ministry of Supply—The Ministry: of 
Labour and National Service, Technical and Sctentific Register, K 
epee aoe House, Kingsway, London, W.C.2, quoting F.605/48A 

ugus è 

LABORATORY ASSISTANT (Grade I) IN THE DEPARTMENT OF ZOOLOGY 
— The Secretary, Bedford College for Women, Regent's Park ,London, 
N.W.1 (September 4). 


LEOTURERIN AGRIOULTURX, 8 LEOTURERIN DAIRYING, an ASSISTANT . 


LECTURER IN BOTANY, à LEOTURER IN HORTÍOULTURE, and a HOBRTI- 
OULTURAL ADVISER AND LECTURER (junior post)—The. Secretary, 
West of Scotland Agricultural College, 6 Blythswood Square, Glasgow, 
C.2 (September 4). 

LZOTURER (Grade TI or Grade III) IN ELEOTRICAL ENGINRERING— 
The Secretary and Registrar, The University, Bristol (September 4). 

LECTURER IN INORGANIO CuxMISTRY—The Registrar, King’s College, 
Newcastle-upon-Tyne (September 11). 

SENIOR ORGANIO CHEMIST in.the biochemistry section for work on 
the organic constituents of fruit-bearing plants— The Secretary, East 
ie Research Station, Hast Malling, Maidstone, Kent (September 


HEAD OF THE INSTRUMENT DIVISION at the National titute for 
Medical Research, Hampstead— Ihe Secretary, Medi Research 
Council, 38 Old Queen Street, London, S.W.1 (September 11). 

ASSISTANT LEOTUREBR, preferably with some experience in Radar 
research— The Registrar, University College, Hall (September 13). 

ASSISTANT LEOTURERS (2) IN THR DEPARTMENT QF CIVIL ENGINEER- 
InG—The Professor of Civil Engineering, Queen's University, Belfast 
(September 15). 


r 
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MULLARD READERSHIP IN ELECTRONICS at the Imperial College c 
Science and Technology—The Academic Registrar, University « 
London, Senate House, London, W.C.1 (September 15). 

PROFESSOR OF POWER STATIONS in the Mechanical Engineerin 
Department of the Faculty of Engineering, Farouk I University 
Alexandria—The Director, gyptian Education Bureau, 4 Chesterfiel 
Gardens, London, W.1 (Sep ember 15). . 

SENIOR LECTURER IN ELEOTRIOAL ENGINEERING at the Universit, 
of Melbourne—The Secretary, Universities Bureau of the Britia- 
Empire, 8 Park Street, London, W.1 (September 15). 

PROFESSOR OF BOTANY at Fouad I University, Cairo—The Directo» 
Egyptian Education Bureau, 4 Chesterfield Gardens, London, W. 
(September 15). 


Agriculture, 13 George Square, Edinburgh 8 ; 
ry Union _ Street, Aberdee 
(September 80). 


t "M 

LECTURER (ungraded) IN VRTHRINARY PARASITOLOGY—The Regi 
trar, Schools of Tropical Medicine and Veterinary Science, Th 
University, Liverpool (September 30). 

ASSISTANT EXAMINERS IN THE PATENT OFFICE under the Board c 
Trade—The Secretary, Civil Service Commission, 6 Burlington Ga» 
dens, London, W.1, quoting No. 45A (September 30). 

CHAIR OF MEOHANIOAL ENGINEBRING, a SENIOR LEOTURER I 
ZOOLOGY, a LECTURER IN ZOOLOGY, and a THOHNIOIAN IN THE DP 
PARTMENT OY ZOOLOGY, at Auckland University College, New Zealan 
—The Secretary, Universities Bureau of the British Empire, 8 Par 
Street, London, W.1 (October 1) 

READERSHIP IN CIVIL ENGINEERING at King’s College—Tb: 
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metallurgy or coal tar (Ref. TT/71)—The National Coal Boar 
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London, S.W.1, quoting appropriate Ref. No. 
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technic, Battersea, London, S.W.11. 
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MENT OF ATOMIC ENERGY, Risley—The Staff Section, Ministry 
Supply, Department of Atomic Energy, Risley, Warrington, Lancs. 
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MEDICAL EDUCATION 


EDICAL education continues to be the subject 
of very lively discussion. In 1944 the Good- 
enough Committee issued its much-quoted report on 
the “Organisation of Medical Schools"!, A year ago 
an authoritative sequel appeared in the form of the 
General Medical Council's "Recommendations as to 
the Medical Curriculum”?. Newer and detailed pro- 
posals have now been published under the title “The 
Training of a Doctor" under the authorship of a 
Curriculum Committee that was set up in 1945 by 
the British Medical Association’. In the background, 
reaching far back over the years, are many other 
reports on the same subject. Before considering 
where the British Medical Association’s proposals 
stand in relation to those of the Goodenough Com- 
mittee and the General Medical Council, it is useful 
to consider for a moment why the medical curriculum 
is always under fire. For so it would seem to be if 
one compares medical with other university depart- 
ments; there has certainly been no corresponding 
wealth of reports about the teaching of chemistry, 
physies or electrical engineering. 

The underlying reason would seem to emerge from 
the fact that the medical sciences, which are part of 
the general field of biology, have not evolved very 
far in the hierarchy of science. The physical sciences 
are well to the fore, and in their present state of 
development conform far more closely to the pattern 
that is expected of a well-knit and properly based 
structure of scientific knowledge. This in turn allows 
a clear academic separation between the fundamental 
sciences of physics and chemistry and such applied 
subjects as. mechanical and chemical engineering. 
Corresponding divisions of interest are quite im- 
practicable on the biological side. As a result, to take 
an example, the student of zoology or of agriculture 
may find himself equally concerned either with 
fundamental or applied science. The same dual, and 
at times confused, purpose besets the medical depart- 
ments of a university. Thus, the overwhelming task 
of a medical school is to train practising doctors. 
Its next task, but a task not second in importance, 
is the training of medical scientists and the advance- 
ment of medical knowledge. It is this division of 
purpose which is clearly the background for all 
educational difficulties in medicine. 

Because the two objectives of a medical school dre 
pursued in the same harness, the curriculum for 
‘applied medicine’, if it can so be called, is always 
immediately affected by changes in fundamental 
medical knowledge. Unfortunately, however, the 
curriculum has never been automatically readjusted 
so that proper weight is given to new advances 
in relation to old-established knowledge. What 
has generally happened is that new subjects, as 
they grew in importance, have been added to 
the existing syllabus, the structure of which has 
thus hgen altered not by changes in its general 
configuration, but mainly by the process of dis- 
erete accretion, Not surprisingly, the medical course 
has in consequence increased over the past thirty 
years or so from four to six years. If the same 
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process were'to continue, &nd the strong claims of 
new interests were admitted, there is no saying how 
many years would have to be allowed for the training 
of & doctor in twenty years time. 

Here lies the main driving force behind the constant 
stream of discussions about the reform of the medical 
curriculum. There is a second to which the British 
Medical Association Curriculum Committee directs 
attention—namely, that advances in medical know- 
ledge over the past fifty years have not resulted in a 
“proportionate improvement" in the standard of 
medical practice. It is almost a truism that the 
practice of medicine is more up to date in relation 
to new biological knowledge than are most industrial 
and engineering undertakings in relation to advances 
in the physical sciences. But this is obviously no 
reason for complacency, and the British Medical 
Association is right in insisting that, without improve- 
mentsin the system of education, little can be expected 
in the quality cf our medical graduates. Allowing 
for the fact that the bulk of the sixty thousand 

_™medical men in Britain are in one or other kind 
of practice, and therefore circumscribed in the ex- 
penditure of their energies, it is a startling fact that 
over the past fifty years or so, most major and funda- 
mental advances in medical science have come from 
the few hundreds who have kept to the research 
laboratory. This is all too painfully obvious when 
one scans the list of Nobel laureates in medicine, or 

: lists of medically qualified men who have been elected 
to the Royal Society—or to corresponding bodies in 
other countries. One cannot suppose that more then 
a fraction of the best minds among’ medical graduates 
have dedicated themselves to the laboratory. It is 
tragic, therefore, to contemplate how circumstances 
and education have limited the potentialities for 
advancing medical knowledge which actual practice 
provides. 

In the remedies it suggests, the British Medical 
Association is at one with the Goodenough Committee 
and the General Medical Council about such thirigs as 
the need to eliminate unnecessary detail and special- 
ities from the curriculum ; about the desirability of 
‘integrating’ its various parts; and about the fact 
that the time is ripe to introduce into the curriculum 
such subjects as psychology and social medicine. It 
takes an independent line about many’ matters of 
more detailed policy. For example, it opposes the 
Goodenough recommendation that chemistry, physics 
and general biology for intending medical students 
could be taught in schools; it holds that anatomy 
and physiology could be confined to four instead of 
the five terms recommended in previous reports— 
although in this recommendation, since its proposed 
terms are longer, all that is suggested is the curtail- 
ment of vacations ; it disagrees with the Goodenough 
Committee that, in general, one can combine good 
teaching and research abilities in the same individual, 
and suggests that where the bead of a department is 
a research man, someone else should be made spons- 
ible for the teaching. 

These and other like matters are, however, questions 
of detail. The real point is whether the British 

. Medical Association's proposals regarding the direc- 
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tion and integration of the curriculum will achieve 
the “aim of the medical curriculum". The repor 
takes the line that “the undergraduate medical course 
should be primarily concerned with the training i 
those basic principles of medicine which are a neces» 
sary foundation for all forms of medical practice” 
This in turn implies that the student should b. 
trained over the whole field of medicine. “There 
should be no clash in outlook", the report reads 
“between the practitioner and the research worker” 
since both use the same intellectual methods. Anc 
the British Medical Association Committee hold 
that a proper medical education would have the 
effect that the medical practitioner would continu» 
to be a student throughout his postgraduat 
eareer. 

Specialization in education is repeatedly attacked 
and the report pleads for what is described as thr 
“synoptic view”. It argues for a “liberal and general’ 
school education for intending medical students, anc 
opposes early “vocational” concentration on science 
“general culture", it states, should take the place o 
“premature narrow specialization in the basi» 
sciences". In its insistence on the need for ‘integra 
tion’, it points out that the many subjects which com: 
into the medical curriculum break the continuity o 
the student’s career. For example, physics, chemistry 
and biology should be taught in the first year of the 
medical course *'as different aspects of general science" 
From this would emerge an understanding of th- 
general principles of scientific method, which wouk 
be further laid bare in the syllabuses for anatomy an 
physiology. Continuity would be better assured b: 
such measures as distributing the teaching of patho. 
logy and psychiatry throughout the clinical years, anc 
integration would be helped by ceasing to break uy 
the final examinations into the separate discipline 
of surgery, medicine, gynecology, and so on. ,Th: 
emphasis throughout the report is on re-ordering th: 
curriculum to the end that the patient be seen as » 
whole. General medicine, the Curriculum Committe. 
claims, is the ‘linchpin’ of the clinical subjects, anc 
should be taught as the basic clinical subject from 
which the specialities have branched. “It muse 
remain an integral study of human disease in all it: 
facets, both physical and mental.” 

A number of these proposals are undoubtedly very 
sound. But on the other hand, the value of th» 
report is not strengthened by obscure concepts, anc 
in particular by what seems to be an undue allegiance: 
to words such as ‘unity’, ‘whole’, ‘fundamental prin 
ciples’ and ‘general culture’. A synoptic view is clear] 
useful; but its over-emphasis seems to detract from 
rather than to enhance its importance. Man, we ar. 
told, must be regarded as a whole, and not as the sun 
of his component systems; “the sense of the; unity o 
medicine is the special purpose of the teaching o 
general medicine". Instead of emphasizing excessive 
morphological detail, “the general truths of anatomy’ 
should be inculcated. Students, we are also told 
“must not be allowed to think that laboratory in 
vestigations are a substitute for personal observation 
They should be trained to understand that the pur 
pose of X-rays, pathological reports, and the like, i. 
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: refute or confirm the praetitioner's own findings, 
id that they must be regarded as servants, not as 
asters.” . . 

It is difficult to avoid feeling that these are mostly 
atitudes. It is undoubtedly true that a man with a 
meral education is often more interesting and 
atellectually alert than one without. But as a class, 
ce doctors any less ‘cultured’ than, say, an equivalent 
amber of men who did not concentrate on science in 
shool and the university ? It is obvious also that a 
octor should regard his patient as a whole, and “not 
s & collection of systems and organs corresponding 
) the specialities of medicine". But when a patient 
omes to a doctor, is he really regarded as such ? It 
1» perfectly true, too, that a man should not become 
ae victim of the techniques of observation which he 
ses, But equally, is it correct to imply that patho- 
gical studies or X-ray methods are not just another 
orm of personal observation ? ı 

Above all, it is dangerous to obscure the fact, 
which is what the Report does, that advances in 
aedical knowledge have come about almost entirely 
ut of increasing specialization, and through the 
cagmentetion of the ‘oneness’ of medicine. The 
zeneral physician’ may be a disappearing species, 
vat it has disappeafed over a period in which the 
wealth of the people has been progressively im- 
roving. 

How a deliberate avoidance of educational special- 
zation, beginning at school and continuing through 
© the end of the ‘intern’ year spent after medical 
juslification, can materially improve the quality of 
nedical practice is, therefore, difficult to see. More, 
10t less, specialized scientific training would seem to 
ve wanted if full advantage is to be taken in practice 

wf advances in fundamental medical science. One 
wonders, therefore, whether the British Medical 
Association is not attempting the impossible, in so 
Jar'ás the verbal character it imposes on medical 
«ducation is out of keeping with the trend of develop- 
ments in medical practice. More and more the 
zeneral practitioner is taking on the function of a 
sorting-machine which directs those sick whom it 
zannot help into specialized avenues for particular 
treatments. This fact the British Medical Association 
«eport clearly recognizes; but nevertheless it con- 
sistently seems to write down the importance of the 
specialities. The trend cannot be condemned because 
specialization can be carried too far. That danger will 
‘be there whatever form medical education takes. Nor 
ean the trend be stopped, for the simple reason 
that advances in knowledge, not only in medicine 
but also in every other field of science or applied 
scienco, inevitably mean greater and greater special- 
ization, 

Ifmedical education is to undergo the fundamental 
overhaul which the British Medical Association Com- 
mittee rightly describes as necessary, it is surely 
essential to safeguard the education of the specialist, 
and the specialist approach, as well as that of the 
general practitioner. The problem is whether the 
two aims can be satisfied by the same curriculum. 
The period of medical training is already very long in 
relation to the years of a doctor’s service, and if 
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several more years have to be added to a general 
medical curriculum for gaining experience in & 
speciality, the burden of education becomes almost 
too great. Sooner or later the question will have to 
be faced whether the approach to reform should not 
be the opposite of that ‘advocated -in most recent 
reports, including that of the British Medical Associa- 
tion Committee. What may be wanted is the division 
of the curriculum into specialized ‘sectors’ that cut 
right through the clinical and pre-clinical subjects. 

In such a vertical organisation, the cardiovascular 
‘sector’ or ‘department’, or the: neurological ‘depart- 
merit’, or the infectious diseases ‘department’, would 
embrace their relevant anatomical, physiological, 
pathological and clinical aspects. The medical stu- 
dent, after an initial year or so in which he became 
familiar with the language of the subject, and, in gen- 
eral terms, the layout of the body and the nature of its 
mechanisms, as well as the broad character of the most 
frequently used techniques of medical education and 
practice, could move from sector to sector, becoming 
educated in all aspects of each in the integrated way 
demanded by the British Medical Association Com- 
mittee. Teachers would be sufficiently experienced to 
indicate the interrelations of different sectors, and so 
to impress the ‘wholeness’ of medicine in its most use- 
ful sense. The time spent in different sectors, and the 
emphasis of instruction- in each, would be varied 
according to the needs of general practice. But .no 
more time would be spent in all than would be 
deemed necessary to train a man for the declared 
purposes of general practice. After his first qualifica- 
tion, the would-be specialist would then concentrate 
in the sector or sectors of his interest, in an atmosphere 
where basic.science and applied knowledge form an 
interrelatéd" pattern, and in which either one or 
the other could become the central interest. A syn- 

optie view over the whole field of medicine seems 
impossible to attain. A synoptic view within a sector 
of,say, the problems of digestion and nutrition—all 
the way from their anatomical to their biochemical 
aspects—or of the locomotor system, is far more 
within the bounds of educational possibility. In 
short, horizontal may have to give way to vertical 
integration if the medical curriculum is to be mater- 
ially improved. At the moment the preclinical sub- 
jects of anatomy, physiology, and biochemistry supply 
the normal picture of the whole field that is later split 
up into the variety of specialities that make up 
clinical medicine. No amount of horizontal integra- 
tion or of reference back during the clinical years to 
the preclinical subjects is likely to achieve as useful 
an interrelated pattern of education as would a 
vertical division of interests. 

It is in these major matters that the British 
Medical Association report is least convincing. On 
the other hand, it contains many useful suggestions 
that could be immediately applied in medical schools, 
to’ the betterment of Present educational methods. 
Very ugeful, too, is its suggestion that there be formed 
an “Association of Teachers in Medical Schools" to 
discuss alterngtive possibilities for the curriculum— 
for the British Medical Association Committee has 
wisely recognized that all proposals are in the nature 
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of plans for experimental action, and that plans must 
necessarily change with the changing content of 
medicine itself. : 

+ Report of the Interdepartmental Committee on Medical Schools. 


EM, Stationery Office, 1944.) (Reviewed in Nature, 154, 322 ; 
3 Recommendations as to the Medical Curriculum. General Medica} 
. Council, Apri] 1947. (Reviewed in Nature, 180, 481; 1947.) 
*' The Training of a Doctor. Report of the Medical Curriculum 
', * Committee of the British Medical Association. (London, Butter- 
worth and Co., Ltd., 1948.) 78. 6d. net. 
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FERN PHYLOGENY 
Genera Filicum 
The Genera of Ferns. By Dr. Edwin Bingham Cope- 
land. (Annales Oryptogamici et Phytopathologici, 
Vol. '5.) Pp. xvi + 247 + 10 plates. (Waltham, 
Mass.: Chronica Botanica Co.; London: Wm. 
Dawson and Sons, Ltd., 1947.) 6 dollars. 


A Revised Classification of Leptosporangiate Ferns 
By E. E. Holttum, J. Linn. Soc. London, 58, pp. 
123-158 (1947). 


Y a curious coincidence two independently 

compiled reclassifications of the ferns have 
appeared in print almost simultaneously but from 
different parts of the world. Both are of very con- 
Siderable botenical interest, since the phylogeny of 
ferns is a topic of wider evolutionary significance than 
the taxonomic context alone might suggest. The 
phyletic views of the late Prof. F. O. Bower, based 
largely on anatomical and developmental data, are 
well known to all morphologists and have for long 
been the basis of teaching in many universities. The 
phyletie views of the pure systematist in pteridology 
have, however, been only imperfectly available. 
Christensen's phyletic scheme published in 1938 was 
regarded by its author as only tentative, though 
unfortunately he did not live to develop it more 
fully. This scheme has, however, been kept vividly 
in mind by both the authors under review and both 
can, in a sense, be read as commentaries on Christen- 
sen as on Bower. 

The circumstances of composition of the two works 
are very different. Holttum’s explanation of his own 
is that it was a sequel to the compilation of a Fern 
Flora of the Malay Peninsula which had been carried 
out at Singapore between 1942 and 1944, that is, 
during the Japanese occupation. The step from this 
to a, Teclassification of the leptosporangiate ferns 
seems; therefore, to have been in a sense unpremedi- 
tated and the outcome of close acquaintance with the 
very rich fern vegetation of that country. By being 
confined to a limited section of the ferns the ground 
covered is that contained in vol. 3 of Bower’s classic 
work, all of which was, until quite recently, included 
in the spacious but unnatural family, the Polypo- 
diacez. . 

In Holttum's view the Polypodiaceæ sens. lat. 
Should be replaced by five families, namely, Poly- 
podiacete sens. strict. (including Polypodium and 
Dipteris), Grammitidaces, Thelypteridacee, Denn- 
stædtiaceæ and Adiantacez. 

To a British botanist the chief interest of these 
innovations is likely to lie in the third and 
fourth families. By placing the male fern (Dry- 
opteris Filix-mas) as a derivative of Denn#tedtia, 
Holttum departs from, and perhaps undermines, 
one of the central tenets of Boweg's phylogeny 
by which the Dryopteroids are thought ta derive from 
an ancestor with superficial but not marginal sori. 
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Further, by separating the marsh fern (Thelypteris 
not merely into a different genus from the male fer. 
but also into a different family, the Thelypteridacea 
Holttum endorses and extends a long-considered viov 
of Christensen's that the genus Dryopteris sens. la» 
is polyphyletie. With this latter view, it may b 
said in passing, some recent cytological work of th 
reviewer is in complete agreement. An independen» 
Statement of somewhat similar views had previousl, 
been published by Ching!, though this could not hav 
been known:to Holttum at the time. : 

Copelandis book is & work of greater scope, since i 

sums up the views of a life-time primarily devoted t 
the study" of ferns and is intended as an authoritativ 
work of reference, an intention which is on the whol 
excellently fulfilled. It includes the whole of th 
ferns and is preceded by 2 few pages of highly instruc 
tive historical introduetion in which the taxonomi 
views and practice of the author gre briefly discussed 
Of the 305 genera recognized and described, only si: 
have not been personally accessible to him, whil 
33 have been created by him and 69 others revivedl 
Some familiar genera have, on the other hand, beer 
suppressed, and a British botanist will perhaps b. 
surprised to note the submergence of, for example 
Scolopendrium in Asplenium. The treatment of the 
Polypodiacess (which is split into twelve families 
differs in many ways from that of Holttum-—a diver 
gence which is easily undérstandable in the light o 
Copeland’s introduction; but both authors endorse th. 
views of Christensen in his treatment of Dryopteri. 
and in other ways. Of the new or revived genera » 
large proportion occur in the Hymenophyllacesx, the 
600-odd species of which are distributed into thirty 
three genera instead of the two unwieldy groups o: 
Trichomanes and Hymenophyllum. Pedantic as this 
may at first appear it is clearly an essential preliminary 
to the attainment of clarity on phyletic trends withir 
this large and interesting group. 
- The weakest part of the book is the treatment ox 
anatomy. This is clearly not the centre of the author’: 
interest, though he is compelled to make some use oñ 
it in his treatment of the Polypodiacex. It is perhaps 
scarcely his fault that comparisons with Bower will 
be more consciously made by some of his. readers. 
than they may have been by himself ; but the extreme 
compression of the allusions to anatomy makes their 
inclusion of doubtful value in certain cases. The 
very well known and complex stem structure of the 
bracken (Pteridium), for example, is merely referred 
to as a solenostele without further qualification—a 
degree of simplification which amounts almost to 
distortion. 

On the positive side, a point of unusual interest 
to & northern reader is the stress which is laid on the 
southern hemisphere as the putative place of origin 
for a large proportion of existing fern genera. 
This view had been strongly impressed, on the 
author by his earlier studies of the Hymenophyllacee 
and other groups, which still have a predominantly 
southern distribution, and also by his long residence 


in the Philippines and familiarity with their flora: 


According to Copeland nine-tenths of all. tropical fern 
genera are of southern origin, and that the Antarctic! 
continent itself may have been the centre of this 
evolutionary development is an idea which is less} 
familiar to northern botanists than its importance’ 
deserves. For this reason alone the book deserves close 
and critical study by students of vegetation as well 
as by students of ferns. It should also perhaps be 
mentioned that the potential value to pollen analysts 
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of the numerous descriptions of fern spores has already 
been pointed out by Erdtman in & Swedish review ; 
the absence of illustrations may, however, perhaps 
prove a disadvantage here. 

Though it is always possible, in a compilation of 
this kind, to make suggestions of detailed improve- 
ments, these should not, in this case, be regarded as 
seriously detracting from the sterling value of this 
book, which as a taxonomic study will remain an 
indispensable source of reference for many years. 
Not only the author, but also the publishers are to be 
congratulated on the production of a; compact, con- 
venient, and scholarly piece of work. ' +’ 

I. Manton 


!Ohing, 0., “Natural Classification of the family Polypodiacem", 
Sunyatsenia, 5, pp. 201-267 (1940). 
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PATHOLOGY OF TUMOURS 


Pathology of Tumours 

By Prof. R. A. Wills. Pp. xxiii + 992 + 52. 
(London: Butterworth and Co. (Publishers), Ltd., 
1948.) 63s. net. 


N all branches of biology where the experimental 
method, and the co-operation of the chemist and 


‘the physicist, are extending our knowledge of living 


things, ib is still essential for the results of morpho- 
logical inquiry not only to be preserved but also to 
be reviewed, summarized and restated in the light of 
contemporary opinions. The descriptive morpholo- 
gist acquires his knowledge and judgment by long 
experience, which no interloper, however gifted with 
modern techniques, can hope to achieve in a short 
space of time as a subsidiary interest. This is parti- 
cularly the case with microscopical work, where 
sound interpretation of the visual image usually 
requires long experience and training. 

Nevertheless, the chemist and physicist who are 


^ partners in a modern biological research team will 


seek at least some acquaintance with the morpholo- 
gical side of the problems they are investigating, and 


‘here is a book on tumours which not only pathologists 


but also all workers in cancer research will find 
extremely valuable. The author has not provided 
just another detailed work of reference, confined to 


the systematic description of the structure of tumours. ' 


(He begins with an admirable summary, extending 
over twelve chapters, of the main characteristics of 
tumour formation, their mode of origin, statistical 
study of incidence, experimental production in 
animals, metastases, and the theories of the nature of 
neoplasia. The second part of the book describes 
with commendable precision the characteristic features 
of tumours in specific regions of the human body and 
includes many case-histories, together with informa- 
tion on comparable tumours in animals. 

It is now generally accepted that the successful 
production of an advanced text-book should be the 
work of collaborators each responsible for some 
particular section. So many text-books by a single 


: author are apt to become reproductions in condensed 


form of the existing literature, enlightened only in 


’ those Sections where the author has detailed experi- 
. ence; "Dr. Willis makes it quite clear that, though he 


wishes to give a general outline, much of the book is 
æ personal record of his own observations and con- 
clusions. The five hundred illustrations are all from 
material he has studied personally. Inevitably there 
are controversies concerning the interpretation of 
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some types of tumour. Where conflict arises with 
other pathologists, it is refreshing to find the author 
stating his convictions, avoiding ‘non-committal 
vagueness’ and at the same time admitting that his 
own opinions may have to be modified in the light of 
further research. There is a vigour and a challenging 
frankness in his criticism of the work and opinions of 
others which is perhaps characteristic of the Australian 
temperament. Where controversies have been tedi- 
ously prolonged, the more heretical contributors are 
singled out as ‘pathologically incorrigible, absurd or 
deservedly moribund” —expressions. which English 
authors ‘of scientific books and papers unfortunately 
go out of their way to avoid. The author’s opinions, 
though forcibly stated, are given, however, with 
reasons that can only be helpful in allowing the 
reader to distinguish reasonable hypothesis from 
dogmatic assumption. 

As a work of reference the book is well constructed 
with clear headings to the numerous sub-sections of 
each chapter. In the references the more important 
papars are distinguished by a fulltitle with the author's 
name in block capitals, while the less important 
papers are indicated in smaller type without title. 
Dr. Willis wrote this book while holding the Sir 
William H. Collins chair of comparative pathology in 
the Royal College of Surgeons of England. He is 
now director of the Department of Pathology of 
the Royal Cancer Hospital, London. 

i E. S. HORNING 
l eae 


‘FORCES BETWEEN COLLOIDAL 
| ^. PARTICLES 
Theory of the Stability of Lyophobic Colloids 


The Interaction of Sol Particles having an Electric 
Double Layer. By E. J. W. Verwey and J. Th. G. 
Overbeek, with the collaboration of K. van Nes. 
Pp. xi -+ 205. (New York and Amsterdam: Elsevier 
Publishing Co., Inc. ; London: Cleaver-Hume Press, 
Ltd., 1948.) 22s. 6d. net. 


ANY of the classical investigations of colloidal 
chemistry were concerned with the stability of 
colloidal solutions of insoluble substances, such as 
gold, arsenic sulphide, silver halides, etc. The 
well-known phenomenon of coagulation of these sols 
by comparatively small concentrations of electrolytes 
suggested that their stability was connected with 
their electric charges. A considerable amount .of 
research has been made in the past to discover the 
magnitude and origin of the electric charge on the 
particles and the nature of the electrical double layer 
which exists around them in salt solutions. Although 
qualitative and semi-quantitative explanations have 
been. given of the phenomenon of coagulation and of 
the rule of Hardy and Schulze, according to which 
the ionic concentration required for precipitation 
diminishes rapidly with the charge of the effective 
ion, yet & complete and satisfactory theory was still 
lacking. 

; The present volume contains the results of theore- 
tical investigations on the problemi which were carried 
out by the authors in the Netherlands during the war 
years Some short and incomplete accounts of this 
work have appeared in various journals, but many of 
the details are published here for the first time. The 
book, therefore, has the character of a research 
monograph? It undoubtedly takes the problem tò a 
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more definitive stage and will be studied with care by 
all who are interested in electrical double layers and 
with the colloidal state. The publishers are to be 
commended for making the work available, to the 
English-speaking world in such à complete form. 
Briefly, the suthors' object was to examine in 
detail the potential curves for the interaction of 
particles which are obtained by combining the 
repulsion which arises from the interaction of their 


double layers with the’ London -van der Waals’: 
" dttragtion. Following preliminary work ‘by J. H. de 


Boer and H. C. Hamaker, it is found that a fairly 
complete explanation of ‘the coagulation process is 
obtained from the consideration of the combination 
of these two types.of interaction, using reasonable 
values of the London attractive constant. '^ 

For many readers the most interesting part of the 
book will be the discussion of long-range attractive 
forces betweon particles, which are large compared 
with atomic dimensions. It is found by summation 
between all the atoms that the van der Waals’ 
attraction diminishes comparatively slowly over 
distances comparable with the particle size. As this 
would give rise to appreciable forces between large 
particles, a relativity correction is suggested to the 
London expression, which has the effect of reducing 
to zero the van der Waals’ forces at distances of more 
than about 1075 em. 

One consequence of the slow decline of the van der 


Waals’ attraction within this range is the fact that at 


the greater distances the attractive forces may again 
exceed the repulsive, giving a shallow minimum in the 
potential energy curves at distences of the order of 
108 em. It is suggested that this may produce 
thixotropy with non-spherical particles and may be 
responsible for the curious phenomenon observed by 
Bernal and Fankuchen with tobacco mosaic virus, 
namely, the concentrated aqueous phase in which the 
rod-shaped protein molecules are arranged in align- 
ment at distances varying from zero to 300 A. ot more. 
J. A. V. BUTLER 


‘CORROSION OF METALS 


` An Introduction to Metallic. Corrosion 


By Dr. Ulick R. Evans. Pp. xxxvi + 211. (London: 
Edward Arnold and Co., 1948.) 12s. 6d. net. 
HE author’s object in writing this book was, in 
his ow words, “to provide an account of Corro- 
sion short enough to be read from start to finish 
within' a reasonable time”. Let it be said at once 


' that be has succeeded in his purpose and succeeded 


‘admirably. This “Introduction to Metallic Corro- 
sion” provides a general, authoritative and up-to-date 


' gurvey of the subject, which the serious student should 


be able to master in the course of a few weeks. 

The format and general lay-out of the book 
resemble that of Dr. Evans’ “Metallic Corrosion, 
Passivity and Protection”, but the text is much 


' shorter, amounting roughly to one quarter of that of 


the major work. This compression has been achieved 
by the elimination of & considerable amount of less 
important detail and the rearrangement of the subject- 
matter in eight chapters as compared with fourteen. 
The chapter headings provide an apt summarygof the 
contents and illustrate the simple logical classification 
adopted by the author: they are: film growth; 

electrochemical corrosion ; corrosion by acids and 
alkalis ; ; influence of environment; effect of’ stress, 
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strain and structure; prevention of corrosion by 
soluble inhibitors; prevention of corrosion by 
protective coverings; and statistical and mathemat- 
ical treatment. The same methodical arrangement is 
followed in the sub-headings. For example, those for 


Chapter 6,: “Prevention of Corrosion by Soluble 
Inhibitors", are: principles of inhibition ; cathodic 
inhibitors; anodic inhibitors;  inhibitive water 


treatment in industry ; pickling processes to remove 
scale and rust; inhibitive pretreatment. 

All this renders the book easy to read and to follow. 
It will also be evident from these headings that, 
while Dr. Evans dwells with unequalled authority on 
the wholesrazige of corrosion theory, he is at pains to 
deal with the practical aspects of the problem and to 
render the utmost assistance to those who have to 
grapple with corrosion in the rough and tumble of 
industry. 

One attractive and likable feature of the book is 
that references to the literature are reduced to a 
minimum; even so, 165 are needed. These are 
segregated at the end instead of being given as 
footnotes. Too much attention can never be paid in 
any scientific text-book to details such as this, which, 
however unimportant in themselves, in the aggregate 
make all the differerice between a readable and a 
tedious book. As an eminent psychologist has 
written, “It requires considerable effort even to 
follow one’s inclinations with consistency”, and any 
aids such as this to lighten the burden of study are 
not to be despised. 

The book is prefaced by an excellent historical 
introduction. In this, Dr. Evans covers attractively, 
in the short compass of some five thousand words, the 
development of knowledge of the subject from the 
dawn of history to the preseni:day. Some of the 
theories, held even by research workers who are still 
alivé, make rather queer reading now ; but the general 
impression gained from Dr. Evans’ survey is that of 
constant progress resulting from the integration and 
interplay of the ideas of a large number of earnest 
seekers after truth. Not all of them have beeniast 
in an academic mould, for as Dr. Evans remarks ; 
“Industrial necessity has’ led to the investigation of 
many points which the pure scientist would probably 
have overlooked". 

He gives an example to illustrate this. An even 
better one might be that intuitive reasoning alone 
could scarcely disclose that the initial catise of the 


‘corrosion of steel railway sleepers is damage to the 


protective tar coating caused by the hob-nailed 
boots of the men walking up and down the line ! 

The only feature of the book about which a little 
diffidence might be expressed is the final-.chapter on 
statistical and mathematical treatment. It might 
have been better to omit this. Statistics is a highly 
specialized subject, to which Dr. Evans has made 
important contributions, and it is no aspersion on the 
mental calibre of many who read this book to suggest 
that they will find this chapter difficult. Dr. Evans 
has evidently considered this point and wag, no 
doubs, influenced in his decision by the fact that, the 
subject-matter had not previously been published as 
a connected whole. 

In brief, this is an attractive, well- written ‘and 
well-produced book which will fulfil the purpose for 
which it is intended, and will undoubtedly appeal to 
a much wider circle of readers than the more compre- 
hensive “Metallic Corrosion, Passivity and Protec- 
tion". < It is fully worthy of the author's high 
reputation. ~J. C. eps, 
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THE ATOMIC ENERGY RESEARCH ESTABLISHMENT, HARWELL 


pz. Atomig Energy Research Establishment was 
| founded by a decision of the Government in 


covember, 1945, and Prof. J. D. (now Sir: John) 


jekeroft was appointed director in January, 1946. 
1 order to provide a nucleus of accommodation and 
prepared site, the permanent R.A.F. asrodrome of 
‘arwell was allocated to the Establishment and 
ilding work began there in April,. 1946, ', Harwell 
tas chosen because of its convenient geographical 
cation, combining reasonable access 4cb9 ,uLondon 
ith nearness to a large university (Oxfokd), which 
as considered to be important so that staff should 
ive good opportunities for discussion with university 
olleagues. 

A nucleus of experienced staff was available in 
446, some of whom had worked in the United States 
tomie Energy Project at Los Alamos and Berkeley, 
thile others had helped 46 build the Atomic Energy 
Kant at Chalk River in Canada. These were joined 
y experimental electronics staff working at the 
slecommunications Reseerch Establishment in Mal- 
ern, and by a few senior members of universities. 
his nucleus has been added to by the recruitment of 
anior staff, and there are at present Divisions of 
‘heoretical Physics, Nuclear Physics, General Phys- 
s, Chemistry, Chemical Engineering, Metallurgy, 
ad Health, each of the size of a large university 
ssearch school. 

The Establishment has very close links with the 
miversities and industry. Many senior members of 
1e project after the War returned to take charge 
K university departments ; ; these scientific workers 
ze now consultants to Harwell and some of them 
»rve on the Technical Committee which advises the 
epartment of Atomic Energy. In addition, many 

* the technological problems of the Establishment 


-e solved by collaboration with industry and with - 


boratories of Government departments and research 
ssocigtions. 

TS purpose of the Establishment is to carry out 
'hdamental research and development in atomic 
aergy. It is responsible also for providing scientific 
ad technical information to the Controller of Pro- 
ction, Atomie Energy (Lord Portal) and his 
«gineering organisation at Risley, which is preparing 
e design for the plutonium production plant which 
being built near Sellafield in Cumberland. 


, Pile Programme 


The first requirement for an atomic energy pro- 
amme of this nature was to build piles, and the 
st pile, GLEEP (graphite low energy experimental 
le), was completed in August, 1947. It is a slow 
»utron graphite moderated reactor developing 
90 kW. of nuclear energy. The simplest possible 
“sign was chosen so that early experience could be 
sined.in pile operation, and, in fact, the time taken 
om .Peginning constructional work to the start-up 
the pile was only just over & year. 
It has a concrete shield, five feet thick, and the 
iaphite blocks and natural uranium rods are built 
» within the shield roughly in the form of a cylinder 
ing on its side. The power-level at which the pile 
operating is measured by means of boron tri- 
iloride chambers sunk into the pile, and the current 
the chambers suitably amplified is displayed in 
‘9 Sontrol room on a didl calibrated directly in 
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kilowatts. This information is also used to maintain 
the power of the pile at a constant level by controlling 
the position of neutron-absorbing cadmium ‘control. 
rods’, hanging vertically. in the pile. A second set of, 
‘shut-off rods’ is available to shut down the pile. 


GLEEP is being used for measurement df the’ 


properties of atomic nuclei, for testing the nuclear 
properties of materials used in the construction of 
piles and for the production of radioactive isotopes. 

The second pile, BEPO (British experimental pile), 
started-‘up at 3 p.m. on July 3, 1948. Although not 
much larger physically than GLEEP, it is a much 
more ‘complicated engineering structure and is, 
designed to develop 6,000 kW. of nuclear energy. 
The jheat i is removed by an airstream which is drawn. 
through the channels in which the uranium rods lie, 
and jexhausted through a 200-ft. chimney stack. This 
pile jwill be used for studying the effects of irradiation 
on the structural and physical properties of materials 
which will be used in future piles, and the much 
higher neutron flux available makes possible. `a 
correspondingly wider range of experiments than in 
GLEEP. BEPO will also be the main source of 
radioactive isotopes for Great Britain, and itis expected ' 
that this work wil be transferred from GLEEP to 
BEPO towards the end of this year, thus freeing 
GLEEP for full-time experimental work. 

In preparation for building these two piles, it has 
been n to develop the produetion of pure 
graphite both in Canada and in Great Britain, and 
also} to produce pure uranium metal and fabricate 
from it the aluminium-encased uranium rods which 
are used in the piles. This work has involved a large 
development, programme, all of which has been 
undertaken outside the Establishment, both by 
industry and other Government establishments. 

After the operation of piles, the next stage in a 
pilejprogramme is the extraction of plutonium from 
the jirradiated uranium metal, and information on 
the extraction process will be required for the Sella- 
field plant. The chemical problems involved in' the 
separation of plutonium from the unused uranium 
and |the highly radioactive fission products are among 
the most difficult in the atomic energy programme, 
and| for this and other radiochemical work, a new 
laboratory i is being built at Harwell. This new radió- 
chemical laboratory is @ large two-story building, 
consisting of'& central administrative block, oon.. 
nected by air locks and changing rooms to two wings. 
The|wings contain a number of self-contained labora- 
tory suites, each fitted with lead-lined chambers 
where all radioactive work will be done. A very 
large air flow is required through the chambers, 


equivalent at maximum rate to 120 air changes per . 


minute in the laboratories, and this has led to the 
provision of an exceptionally large ventilation system, 
the bir ducts for which, together with other serviceš, 
occupy the whole upper floor of the building. Until 
this| building is complete, temporary laboratories for 
the jwork have been provided in one of the original 
buildings. 

Buildings are also eig erected for chemical 
engineers who will follow dip the work of the research 
chemists with semi-scale plant. The chemical engin-, 
eering programme includes the study of methods’ 
of extraction ot uranium from the many kinds of 
low-grade ores in which it occurs. 
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General view of GLEEP 


Industrial Applications of Nuclear Power 


„The, ¿Atomie Energy Research Establishment is 
working on the problem of the application of nuclear 
‘power.tovindustrial purposes. A very small beginning 
willtbé to extract from the cooling air stream some 
of’ ‘the, heat developed by BEPO and to use it for 
space beating. A heat exchanger for this purposg is 
being installed. 

The design of natural uranium piles in which power 
could be gonerated as a by- product at a moderate 
efficiency i is being investigated in detail. This investi- 
gation is not complete; but it would appear that the 
construction of such piles is likely to ‘be technically 
feasible. They would not, however, be worth while 
economically since such piles only burn up a very 
small proportion ‘of the uranium. They would only 
be worth while as a first step to gain experience. , 

If nuclear power is to become important in the 
world, four major problems*have to be solved. First, 
the so-called breeding Broklem must be solved— 
uranium 235, the only isnaturally occugring, or 
‘primary’, “nuclear: fuel must be made to breed 
‘secondary’ fuel from more abungant materials: 
either plutonium from uranium 238 ,or U233 from 
thorium. Second, materials must be found which 
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wil stand high temperatur 
and be suitable for use in p: 
construction. Third, the che» 
ical extraction problem row 
be solved—the fissile mater. 
produced must be separat 
economically from the unus 
uranium or thorium and t 
intensely radioactive fission pn 
ducts... Fourth, a method 

disposal must be found i 
the large amount of unwant 
radioactive material which wov 
be produced by. power statio 
operating on nuclear fuel. 

These problems are difficu 
and their solution is going 
take time. For this reason, 
serious person ‘working in t 
field believes that nuclear ener, 
wil make any contribution 
world power during the ne 
decade. At present, work 
entirely in the theoretical a: 
laboratory stages; but it 
probable that a number of pil 
plants will be built to allow . 
these problems to be invest: 
ated. Until ‘this is done 
accurate assessment of the pos 

. bilities for the future can 
made. 


Nuclear Physics 


For Alillmenter research 
nuelear “physics the. Establis 
ment is being equipped, 
addition to the two piles, wa 
several particle-accélerating m 
chines. Boe 

A frequency-modulated -'eyoi 
tron with 110-in. diameter’ pe 
pieces is under construction whi 
will produce particles with 
maximum energy of about 200 MeV.: it will 
completed about the end of this year. This machi 
will enable the nuclei of most atéms to be brok 
up, and will be used to produce new types of nuc 
which cannot be produced in the piles. 

For the production of monokinetic beams of lows 
energy particles, a 6-million volt Van de Gra» 
generator has been built. The design is similar 
that of a machine recently completed by Prof. V: 
de Graaff at the Massachusetts Institute of Tec 
nology, and close contact has been maintain 
between the Atomic Energy Research :Establishme 
and the Massachusetts Institute of Tééhnology team 
The design voltage has been obtained without t 
accelerating tube in position, and tests are in progr: 
with accelerating tubes. A 2-MV. machine for wo 
in radiation chemistry has been built and is, bei 
tested by the manufacturer. 

In addition to machines for work at Harwell, t: 
Esteblishment is assisting universities; and t 
Medical Research Council by carrying out, on beh. 
of the Department of Scientific and Industr 
Research, development of high-energy particle ace 
erators for use in universities and medical depa) 
ments. A group working at the Telecommunicatio- 
Ressareh, Establishment in Malvern is directing. i 
3 
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elopment of sock suis, in- 
ading two 30-MeV. machines 
* the Medical Research Council, 
140-MeV. machine for the 
aiversity of Oxford and a 
:0-MeV. machine for the Univ- 
sity of Glasgow. It ‘is also 
‘veloping the design of linear 
celerators and recently com- 
eted a 4-MeV. machine which 
now in great demand for 
perimental work in nuclear 
aysics and radiation chemistry. 
Apart from accelerating ma- 
ines, & beta spectrometer has 
en completed with provision 
c automatic recording, and 
all groups are working on the 
sign of neutron spectrometers 
id other problems. 
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The Isotope Programme 


It has already been announced 
8t GLEEP has been used for 
'€ production of radioactive 
stopes since September 1947. 
1e rate of production of samples 
s increased steadily and is 
ww about 160 per month. 
together miore than eight hun- 
ed deliveries have been made, 
ostly to English universities 
id hospitals and +o workers 
the Establishment? „but in- 
iding a, few toti “European 
untries, and one air delivery 
South Afriga. , 
It is expected that BEPO 
H «take over the production 
ie edio- -isotopes towards the 
d*of 1948. It will then be 
©, Ihain source of radio-isotopes 
c" Great Britain,” and will make 
possible to extend the sápply 
countries in the British 
mmonwealth and Europe. The higher neutron flux 
‘ailable will allow the preparation of a much wider 
nge of materials, and of higher activity samples. 
It is intended that the chemical processing and 
livery of samples, except those with very short 
If-lives, will be undertaken by the Radio-Chemical 
ntre at Amersham, and arrangements have been 
ade for the Chemical Research Laboratory to 
epare complicated organic molecules containing 
dio-carbon, when these are required. 
In addition ifo radio-isotopes, the Establishment 
ll produce separated stable isotopes of many ele- 
ants. Research groups are working on the separation 
stable isotopes by several methods, including 
ermal diffusion, fractional distillation and chemical 
change. A thermal] diffusion plant for the prepara- 
m of enriched oxygen 18 is being built, which 
ould give by autumn 1948 a yield of 1/7 gm. of 
ygen 18 per week, at & concentration of 20 per 


at. A 34-ft. fractional distillation column, working 


th liquid carbon monoxide, will be complete in & 
x months time, and should give a yield of 0-3 gm./ 
y,of carbon 13 by the end of the year. A small. 
ile: electro-magnetic separator has been built for 
ber. ‘elements, and a. much lerger instrument, 
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capable of separating any elements, is being erected. 
Several mass spectrometers are available for assaying 
samples, and some development work on the design 
of these instruments is being undertaken. ew E 


i Electronics - is 

An atomic energy project requires a great’ variety 
of electronic instruments, for example, for pile con- 
trol, radiochemistry, experiments in nuclear physics 
and health monitoring. A considerable section of the 
staff'is engaged in designing and developing these 
instruments. In general, the design is carried to a 
stage where it can be taken over for production by 
industry, and the Establishment takes the initiative 
in finding the requirements of university and medical 
users, so that their needs also can be met in both the 
dn and production stages. 


i Health- ex 
In vieg of the possibi házards from radiation and 
radioactivadusts, very stringent precautions are taken 
at the EstaMishment, and the health of all workers 
is the responsibility of? a Medical Division. Every- 
body, is given'a thorough medical examination on 
joining the Establishment, and this is repeated 
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periodically. Workers exposed to radiation have 
‘their blood examined from time to time to see 
whether any change occurs in the number of cells, 
due to exposure to radiation. Safety measures taken 
have been such, however, tbat no over-exposure has 
occurred and there has been no single case of any 
harmful effects due to radiation. 
Arréángemente for the monitoring of scientific 
‘workers and their laboratories for radioactivity are. 
the responsibility of a Health Physics Group. Staff 
‘exposed to radiation carry & photographic film to 
record the total dosage taken each week, and those 
working in very active areas carry pocket condenser 
chambers from which they can see at any time the 
amount of radiation to which they have been exposed 
since the chamber was charged. In addition, fixed 
instruments are placed in the pile buildings, active 
chemistry laboratories and grounds to ‘provide a 
continuous record of radiation. Portable instruments 
are used to make measurements during any operation 
such as withdrawing materials from a pile. As 2 
result of all these precautions the actual exposure of 
staff to radiation is well below the levels which have 
been recommended by the Medical Research Council. 
The Health Physics Group is also responsible for 
monitoring the effluent water from the Establishment 
and seeing that it complies with the rigid specifications 
laid down by the Medical Résearch Counsil. 


‘ SOME,. NEW 
RHEOLOGICAL PHENOMENA AND 
THEIR SIGNIFICANCE FOR THE 
CONSTITUTION OF MATERIALS 


By S. M. FREEMAN 


AND 
K. WEISSENBERG* 


British Cotton Industry Research Association 


HIE materials studied in rheology are of varied 
constitution, with intricate patterns of con- 
stituent components of visible, colloidal, molecular, 
atomic and sub-atomic sizes. The patterns range 
from a coarse-grained type in which a discontinuous 
structure is apparent, to a fine-grained one which 
appears homogenedus and continuous to the eye and 
even to the microscope; the former type is represented 
by biological tissues, textile materials, natural and 
synthetic sponges, foams, powders, timber, cement, 
etċ., and the latter by gases, amorphous liquids and 
solids, single crystals, etc. In the engineering con- 
structions of Nature and man, widespread use is 
made of coarse- and fine-grained materials, and this 
. invites an investigation into their mechanical 
properties as exhibited in changes of volume and 


form, and into the relation between these properties . 


and the constitution of the materials. 

In the present article we shall discuss experiments 
in which we use both. types of material, the 
coarse-grained ones being particularly vi apple here 
because they can be madé to give combjfations of 
mechanical properties suited to the ose in hand 
and not easily available in ‘the fife grained types. 


* Present address: British Rayon Research Association, Bridge- 
water House, Whitworth Street, Manchester 1. 
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` 
Moreover, one can easily vary the constitution of 
coarse-grained material by physical means an 
»observe macroscopically how the mechanical pro) 
erties depend on the constitution. As an exampl 
consider coarse-grained sponges of rubber or rubbe 
like substances. The sponges can bé made to disple 


' large elastic recoveries of strains for changes of bot 


volume and form, a combination not found in fin 
grained materials. Moreover, the sponges can ! 
made in- various structural designs, including tl 
extremes of an.open structure with intercommun 
eating hole$, and a closed one with isolated hole 
and alsó povering a wide range of mixed structun 
in which the holes may be filled with air or visco: 
or visco-elastic liquids. Another example is provide 
by the coarse-grained assemblies of fibres, rangir 
from single hairs to textile fabrics, and yet anoth 
by powders, etc. We select from the materia 
of all types samples of .a size sufficiently large i 
allow a determination of the mechanical properti 
in terms of a continuum theory, the coarse- and fin 
grained structures alike being averaged out im 
continua over regions of macroscopic, microscop 
or submicroscopic dimensions. For the coars 
grained materials we can then observe simulta 
eously the mechanical properties as’ defined by tl 
continuum theory, and the constitution as reveale 
by the structural pattern of the components : 
macroscopic size, and thus have a means | 
correlating one with the other. For the fine-graine 
materials we can observe the mechanical properti 
as before, and elucidate by analogy the correlatic 
with the hidden constitution on a microscopic ar 
submicroscopie scale. 5 

For ease of reference we shall introduce a nome: 
clature suited to distinguish between different lin 
of response to mechanical actions. ° We have exar 
ined all the materials first in their natural'state, whi 
they are at rest and free from extérnally applic 
forces, and we use the term 'isotropic" to indicd 
that the material in its natural state displays fi 
spherical symmetry in response to actions along tl 
various directions in space; the term 'compressibl 
is used to indicate appreciable changes in volur 
within the range of actions considered; and t 
term ‘shear elastic’ to denote in that range t: 
appreciable amount of shear strain recovery under 
sudden release of all external forces. By contra: 
we use the term ‘anisotropic’ for a deviation frc 
spherical symmetry, and the terms 'inóompressib 
and ‘shear inelastic’ when the changes of volume ai 
of shear strain recovery respectively are inappreciak 
small. 


, Continuum Theory of the Elasticity of Volur 
and Form} 


In the discussion of a continuum theory of t 
elasticity of volume and form, we shall restrict o 
selves to materials which are isotropic in their natu! 
state, since the theory appears for these materials 
its simplest form. 

We consider here a differentially small portion 
an elastic material. Under an applied load of exterr 
forces, the portion will pass from its natural state 
some, static state of equilibrium, shortly referred 
as the ‘loaded state’, and will appear there as a cu 
with edges of unit length. In transit from the natw 
state the cube will have acquired in the loaded sta 
a certain strain, according to the changes in volur 

-and form, and a certain stress, according .to. t 
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external forces which appear here as traction forces 
per unit area acting across the faces of the cube. We 
ean then resolve the strain and the stress into com- 
ponents tangential and normal to three adjacent 
faces of the cube, arrange these components into two 
square matrices, and define quantities, termed scalar 
_invariants, which remain unaltered under all changes 
0f orientation of the edges and faces of the cube to 
which the matrices refer. For a given matrix one 
ean express any arbitrarily considered sealar in- 
variant as a function of three, and only three, 
mutually independent ones, which arẹ distinguished 
as the first, second and third in®aecardance with 
their degrees in the matrix components, ánd defined 
respectively as the sum of the terms in the principal 
diagonal, the sum of the minors of these terms, and 
the determinant of the matrix. It is then the 
«task of a continuum theory of elasticity to introduce 
the laws which relate the matrices of stress and 
strain to one another. 

The classical continuum theory considers only 
infinitesimally small strains, and assumes for these 
the validity of Hooke’s law. When we apply this law 
to isotropic materials, we find that the changes of 

: volume must be independent of the tangential com- 
ponents of stresd, and the changes of form must be 
independent of the normal components. Moreover, 
the law postulates here that the changes of volume 
are linearly proportional to the mean isotropic 
pressure, calculated as the arithmetical mean of the 
normal components of stress, and the changes of 
form linearly proportional to the deviatory stress, 
caleulated by subtracting the mean isotropic pressure 
from the total stress present; the proportionality 
factors are known ag elasticity moduli of volume and 
of form respectively. 

The general continuum theory? by contrast con- 
siders sprains, of any amount, small or large, and 
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“hw. We find then for isotropic materiala that the 
„changes of volume and of form become interdependent 
"in the sense that the tangential components of stress 
‘make some contribution to the changes of volume, 
and the normal components of stress make a contri- 
bution to the changes of form. Lord Kelvin? fore- 
shadowed such a possibility in the following words : 
“It is possible that a shearing stress may produce, 
in & truly isotropic solid, condensation or dilatation 
in proportion to the square of its value". We 
find a general law, according to which the changes 
xin volume ean always be expressed as a function of 
the three scalar invariants of the matrix which 
represents the stress. It will be noted that the first 
invariant of stress is linear, contains only the normal 
components of stress, and is equal to an isotropic 
pressure multiplied by the factor three, while the 
second and*third invariants are of degrees higher 
than one and contain normal and tangential com- 
ponents. For a first-order approximation, such as 
may be allowed for infinitesimally small strain, we 











E Fig 1 


middle 


‘to homogeneity in the middle. 
2 the dimensions of the sample reveals that the volume 





NATURE 32 





(a) (b) 
© Fig. 2 


neglect terms of higher degrees in the stress öm- 
ponents and so find in accordance with Hooke’s law. 
that the changes in volume will depend only on the 
isotropic pressure. When, however, the strains are 
of appreciable amount, we must take terms of all. « 
degrees into account, and we then find non-Hookean 
terms in the changes of volume which make these 
changes disproportional to the isotropic pressure, ` 
and dependent on both the shear and normal com- 

ponents of stress. In particular, it is to be expected 

that under large amourits of strain changes of volume 

may occur even though the first invariant of stress, 

and the isotropie pressure, are equal to zero, and : 
further, that even paradoxical effects may be expected 

in which, for example, the volume i is decreased while 

the isotropic pressure acting across the face of à. 
differential cube is a pull. Such a paradox is resolved 
when one regards the three different invariants as & 
result of three different ways of forming mean values 
by averaging over the full solid angle of directions in 
space. The first invariant corresponds to a mean of 
the first powers, that is, to a simple arithmetical 
mean, while the second and third invariants corre- 
spond to means of second and third degrees respect- 
ively. In the Hookean postulate it is assumed that, 

for changes of volume, only the arithmetical mean 
of the traction forces is of importance, while in the 
general theory means of higher degrees ate also 
admitted. 

To demonstrate experimentally the whole range of 
effects which are expected in accordance with the 
general laws we need isotropic materials capable of 
large elastic recoveries of strain, both in volume and 
in form.» Such materials are available only in a 
coarse-grained type, and are here provided by the 
air-filled sponges of rubber with open and closed 
structures. These sponges show in a striking manner 
the non-Hookean terms in the changes of volume. 

Fig..l refers to a sample of sponge rubber which 
is pulled lengthwise by a 7-Ib. weight (indicated by 
arrows) and simultaneously compressed in height by 
three blocks of ‘Perspex’, each loaded by a pair of 
h-Ib.gweights. Attention should be focused on: that 
part the rubber sponge which lies beneath the . 
ock, since the blocks on either side are used 
only as guaris intended to secure a nearer approach 
A measurement of 





Fig. 3 


of the middle part is reduced by about 40 per cent 
compared with the unstrained state, as the con- 
spicuous decrease in height completely overshadows 
the changes in the dimensions in length and width. 
At the same time, the mean isotropic pressure is 
distinctly in the sense of a pull, since per unit area 
the léngthwise pulling force is about twenty times as 
great as the vertical compressive force. 

Fig. 2 (a) and (b) refers to an open sponge rubber 
cemented between two blocks of wood, the unstrained 
state being shown on the left (a), while on*the right 
(b) is the strained state reached when a weight is 
hung on a bracket fixed to one of the wood blocks. 
It can be seen that in the strained state the sponge 
has contracted in all three dimensions, the ends and 
sides being sucked in, as revealed by the motions of 
the attached wires, and the thickness being reduced 
as shown by the decrease in ‘the distance between 
the wood blocks. In this experiment volume ggeluc- 
tions exceeding 40 per cent have been notegg while 
&n examination of the stresses (whieh ig dyficult on 
account of the fact that the stress is heterpgeneously 
distributed.in thé sponge) shows a mean isotropic 
pressure in the sense of a pull. 
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Similar results have been ob-- 
tained in experiments on samples 
of sponge rubber of the closed type, 
and this means that the volume 
effects shown in Figs. 1 and 2 are 
;by no means restricted to materials 
with structures in which the changes 
of volume can occur through an 
expulsion of the air from the holes 
in the structure. 


Constitution of Matter 


$ In flow experiments on coarse- 
grained materials, one may observe 
on a macroscopic scale both the 
structure and the particular kind 
of mechanical behaviour displayed, 
and then correlate one with the 
other. Such a correlation is diffi- 
cult to establish for fine-grained 
materials, since the structure can- 
not be observed macroscopically. If, 
however, similarities in behaviour 
are found between two materials, 
one visibly discontinuous and the 
other apparently continuous, the 
structure which is seen in one pro- 
vides a possible model (at least) for 
that which is unseen in the other. 

(Such an idea appears frequently 

in scientific literature. H. Mark and 

F. Eirieh used suspensions of elon- 

gated particles in liquids to simulate 

colloidal solution of long-chain 
molecules, and Sir Lawrence Bragg 
used groups of soap bubbles to 
throw light on the süb-visible de- 
tails of the crystalline. structure 
of metals.) In this' wayra bridge 
can be built between thé structural ` 
and the continuum théories, and. 
an approach made towards finding | 
for the fine-grained materials a“; 
correlation between structure and 
the rheological behaviour. 
Preliminary experiments were 
made to, reveal the correspondence 
in rheological behaviour for the various types of 
materials here considered. 

We first tested the shear elasticity by applying a 
shearaing ction and observing the recovery of shear 
strain under a sudden release of all external forces, 
so distinguishing between shear-inelastic and shear- 
elastic materials. We thus collected into the shear- 
inelastic class some types of fine- and some of 
coarse-grained materials, the former including optic- 
ally clear brittle solids, Newtonian liquid’, and gases, 
and the latter dry powders such as chalk, glass, etc. 
Similarly, we were able to group into the shear-elastic 
elass certain fine-grained types, including colloidal 
solutions of gelatine, cellulose, rubber, saponified 
oils, etc., and certain coarse-grained types including 
the rubber sponges (open and closed) and a large 
variety of assemblies of fibrous constituents, with the 
fibres occurring as single hairs or yarns, curled up or 
stretched out, arranged in a random or orderly 
manner, varying in length from a millimetre to 
several metres and composed of wool, cotton, rayon, 
silk, metal, asbestos, etc. š 

We then tested the compressibility of the materials i 








“and drew a dividing line between the materials 
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termed incompressible and those termed compressible. 
To a first approximation the dividing line can be 
drawn so that we find on the side of the incom- 
pressible materials fine- and coarse-grained types 
which are wholly in the condensed states, that is, 
solid, liquid or intermediate, while.on the side of the 
compressible materials we find the types which are 
wholly or partly in gaseous states. The division is 
particularly interesting for the shear-elastic class, in 
whieh we find that the types of fine-grained materials 
considered, namely, the:colloidal solutions, are wholly 
condensed and thus incompressiblé, whereas the 
coarse-grained types of rubber' sponges and fibrous 
&ssemblies contain gases (sir) and are accordingly 
compressible. 

On the basis of fhe classification given above, we 
can predict in a qualitative way the behaviour under 
various conditions of the materials within one class 
and division. We shall illustrate these predictions by 
describing for the coarse- and the fine-grained 
materials of the same class experiments under con- 
ditions chosen first so that all the materials behave 
alike because of their class resemblance in, shear 
elasticity, and secondly, so that they: “behave 
differently on account of the additional complications 
eaused by the differences in compressibility. 

In the experiments illustrated in Fig. 3, an upright 
cylindrical specimen of the material’ considered was 
subjected to torsion between two parallel disks, the 
lower one fixed in height but capable of rotation, and 
the upper one free to move up and down but pre- 
vented from rotating. This was achieved by mounting 
the lower disk on top of a pulley, and securing the 
upper disk to & stem which slides in a sleeve and 
carries a/crossbar which is checked by the supporting 
frame. The cylindri¢al wall of the specimen was left 
open to, the’ ‘atmosphere. Experiments were per- 
formed vwith various materials including liquids, 
fibrous absembljes and rubber sponges, but only the 
shear-elastic. materials are shown since the others 
produce effects of a merely trivial kind. To apply 
the torsion it.is necessary that the material should 
“stick to the disk. For the liquid no special measures 
"are required, but for the fibres it is necessary to face 
the disks with glass paper, and the sponges must be 
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secured by cementing (thanks are due to Messrs. 


Dunlop Rubber Co., Expanded Rubber Co., and 
B.B. Chemical Co., who supplied us with a wide 
range of sponges, expanded rubbers and adhesives). 
The photographs show the results of the application 
of torsion. ‘The pointer on the left-hand side of a 
picture indicates the original height of the top disk 
by pointing to the original -position’ either of the 
erossbar, or of the hand of the dial-gauge. : 
The first row shows three pictures referring 
respectively to a fine-grained material, namely, & 
colloidal solution, and to two coarse-grained materials, 
namely, a fibrous assembly and a sponge with a 
closed structure. The materials are subjected to 
torsion while at the same time they are compressed 
by a weight. Under these conditions the materials 
develop stresses which drive them inwards to such 
{an extent as to push the top disk upwards against 
i the action of the weight. The amount by which the 
t top disk rises differs in the three cases, being greatest 
for the colloidal solution, less for the fibrous assembly 
“and so small for the sponge as to require a dial gauge 
to revealit. For the colloidal solution, the torsional 
'motion has to be maintained at constant velocity 


during the exposure, as otherwise the liquid would : 
(It is partiou- . 


lose its stress and run out of the gap. 


QJ -— o 
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larly striking that the stresses hold this material in 
place despite the opposing influence of gravitational 
land centrifugal forces.) On the other hand, the sponge 
is a solid which is subjected to a static torsion. The 
Ifibrous assembly can be treated as a solid or a liquid, 
‘and the torsion applied statically or ‘dynamically. 

The second row of pictures shows a visco-elastic 
liquid and a fibrous assembly. The arrangements are 
similar to those used for the previous experiments, 
except that now the speeds and other conditions ,of 
the experiment are so chosen’ that a disturbance 
occurs in the form of an eddy which rolls the material 
up and then ejects it from the gap. The photographs 
were taken at the instant of ejection. No exact 
theory has yet been developed to account fully for 
this phenomenon, which occurs exceptionally in 
liquids but commonly in the fibrous assemblies; it 
Was first observed by K. Weissenberg and R. J. 
Russell on some specially prepared visco-elastic 
liquids. : 

| All the photographs so far discussed show the 

dimilarity between the. coarse- and fine-grained 
materials. By contrast, the third row shows the 
additional complication produced in the coarse- 
grained materials because of their compressibility. 
The specimens are a fibrous assembly, an open 
sponge and a closed sponge, in all cases cemented to 
the disk and tre&ted as solids. A statical torsion has 
been applied ; but in this case without weighing down’ 
the top plate. All the materials are again drawn 
inwards,- but the upper disk is pulled down, that is,, 
in the opposite sense. to that shown before. It is 
évident that the materials have been reduced in 
volume by the aime RAE bs reduction in height. 
! From the experimefi t&l*Observations cited, it may 
be concluded that a wide range of structures of 
cellular or fibrous type provide possible models for 
the. hidden molecular structure of the apparently 
continuous colloidal solutions in. the shear-elastic f 
class, Such models would be insufficiently resistant 
to changes in volume, and it would be nécéssary to 
provide : for the missing resistance by appropriate 
assumptions. 

Thanks are due to the director of the Shirley 
Institute for giving us the opportunity to carry out 
, this work and ice to publish it. We are 
"indebted to Mr. C. Bradley and Miss J. Gallagher for 
the photographs accompanying this article. 

1 Freeman, S, M., and Welssenberg, K., Nature, 161, 324 (1948). 


* Thomson, Sir W., “Math, and Phys. Papers”, III, XCII, Part 1, 34. 
_ ? Weissenberg, K., Nature, 159, 310 (1947). 


| 
! BRITISH ASSOCIATION 
| i BRIGHTON MEETING 


HE „programmé for the 110th Annual Meeting of 

the Bfitish Association for the Advancement of 
Silence has now been published. The meeting will 
bó held in Brighton during September 8-15, under 
the presidency of Sir Henry Tizard, who will deliver 
an address on “The Passing World" in which he 
will review some of the outstanding features of the 
progress of sciénce and technology in Great Britain 
from the close of a period of stagnation towards the 
end the nineteenth century. : 

‘The ting will be held, as usual, in thirteen 
concurrent tions with a number of joint sessions, 
and the programme also includes evening discourses 
and a session of the Division for Social and Inter- 
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national Relations of Science, at which Dr. Julian 


Huxley and others from Unesco will discuss “Science 
Across the Frontiers". i 
The sectional programmes contain & wide variety 
of topics, ranging from cosmic magnetism to the 
effects of the cinema on young people. The objects 
of the annual meetings of the Association being to 
provide opportunities for men of science to meet 
each other and discuss their work in the setting of 
science as a whole, to allow men of science and lay- 
men to meet each other, and to increase the public 


. understanding of science, the programme includes 


both specialist and general topics (nearly three 
hundred speakers). . 

Among the former are sessions on recent advances 
in the erystalline state, opened by Sir Lawrence 
Bragg, geology and air photography, functional 
morphology (including an address by Prof. H. 
Graham Cannon), the denudation of the weald, 
applicable mathematics, the case for and against the 
mettic system, transmission of effects from the end- 
ings of nerve fibres (opened by Sir Henry Dale), 
recent,advances in colour vision (including am address 


- by. PrcfsH. Hartridge), to mention only a few. 


The more general, topics include industrial applica- 
tions of eléctronió devices (with exhibition), new 
metals in industry, new building materials, problems 
of Colonial development, movements of population, 


fuel economy with special reference to the heat 


pump, human blood groups, problems of old age. 
Various aspects of food and nutrition will be dis- 
cussed at several sessions artangéd by the Sections 
of Zoology, Economics, Physiology, Agriculture and 
Chemistry, and the programme also includes dis- 
cussions and talks on sciéncé-in industry as arréngod 
by no fewer than seven sections. 

Arrangements have been made for sixty excursions 
and a number of social engagements, and the members 
will be; entertained at a civie reception in the buildings 
on thel Royal Pavilion Estate. 

Further details of the meeting may be obtained 
froin the Secretary of the British Association, 
Burlington House, London, W.1 (Regent 2019). 
There is no closing date for registration, and hotel 
accommodation is still available in Brighton. 


* THE SWEDISH DEEP-SEA . 
3 EXPEDITION 
By Paor. HANS PETTERSSON 


i ~ Göteborg 


N account has already been given of ‘the first 
part of the cruise of the Albatross (see Nature, 
October 25, 1947, p. 569). On August 27, 71947, the 


Albatross started from Balboa on its *erttige across: 


the Pacific Ocean, and fivetmonths later terminated 
it in the idyllic harbour of Ternate, visited by the 
Challenger Expedition seventy-three years earlier. 
The course led first to the Galapagos Islands, where 
the upwelling cold water and the deposits beneath it 
were studied ; then along a west-north-west direction 
until the eighteenth parallel was reached, from there 
turning south for Nukuhiva and for Tahiti. Between 
Tapeete and Honolulu the course of the C]Milenger 
was followed, although to the opposite f#lirection, 
several of its stations being repeate@-#hder way. 
From Honolulu‘the course lay to the fouth-south- 
west and, after crossing the equator for a fourth 
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time, we steered west-north-west, finally reaching 
the great deeps south-east of Mindanao. 

Our four first crossings of the counter-equatorial 
current were used for a close study of its hydro- 
graphy by frequent deep series, intercalated by 
bathythermograph shots through the uppermost 
140 metres. Interesting results are shown by our 
diagrams, as the signs of upwelling and descending 
water in the regions of divergence and convergence 
respectively in the surface. A distinct oxygen 
minimum extended from a few hundred metres 
downwards for 800 m. or more. Clouds of suspended 
particles studied by the Tyndall method were met 
with also at great depths. 

The ruggedness of the sea bottom revealed by our 
echograms often proved an obstacle to coring oper- 
ations, as were also the not infrequent encounters 
with hard bottom (lava beds) at great depths, some- 
times leading to partial or total loss of the steel 
coring tubes. Nevertheless, fifty-seven cores, varying 
in length from a few metres to fifteen metres, were 
raised from depths between 2,000 and nearly 8,000 m., 
their totalflength approaching 500 metres. Many of 
them,gi especially those taken near the equator, 
showed # pronounced stratification indicating changes 
of surface conditions affecting the distribution of 
plankton organisms. A special feature on our 
echograms neat the regions of divergence at the 
surface were diffusely reflecting layers in & depth of 
100—250 metres, presumably fish shoals or masses of 
other pelagic organisms. Attempts to sample these 
reflecting layers failed for lack of suitable gear. 

Landings made at different ocean islands afforded 
opportunities’ ‘for making botanical collections and 
photographic studies of animals and plants. 

Measurements of the thickness of sediment by 
means of recording echoes from exploding, depth 
charges were made frequently along our course. 
Except near Panama, where higher values were 
found, no reflecting layers could be discovered below 
the, 1,000-ft. level, in striking contrast with the much 
deeper echoes found in the Mediterranean and in the 
open Atlantie Ocean. 

After proceeding through the Sunda Archipelago 
to Soerabaya, raising sediment cores displaying 
voleanic ash layers and taking hydrographic sound- 
ings under way, the expedition started on its cruise 
into the Indian Ocean: on February 18, 1948, from 
Bali. Strong winds, approaching hurricane force in 
the squalls, made work impossible during the first 
week; but afterwards weather conditions were ideal. 
‘Such was not the case, however, with the state of 
the sea bottom, the ruggedness of which made both 
core sampling and measurements of sediment thick- 
ness precarious. The number of cores raised ‘from 
the eastern Indian Ocean was therefore unexpectedly 
small—a total length of only 60 metres—and the 
loss of instruments was relatively heavy. 

An interesting feature on our echograms was a 
perfectly’ flat bottom at a depth of about 4,300 
metres, which extended for several hundred nautical 
miles from near the equator towards the coast of 
Ceylon, where the depth over long stretches did not 
vary by more than a few fathoms. “Here the core 
sampler was broken in two, proving that the bottom 
was hard, with very thin cover of sediment (an 
extensive lava bed 1). 

Following from Colombo a course towards the 
south-south-east, we again passed over the southern 
hemisphere, afterwards setting course for the 
Seychelles. The cores raised from the western Indian 
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Track of the Albatross across the Pacific. The sies indicate the stations occupied , ‘ 


Ocean were more numerous than in its eastern parts ; | 
and especially after leaving the Seychelles on a 
northerly course over the Somali Deep they dis- 


| Paterson joined the General Electric Co., Ltd., in 
1919 to establish the research laboratories of that 
Company, of ‘which he was made a director in 1941. 


played very pronounced stratification. Inythe Gulf The progress! of so highly technical an. industry 


of Aden as well as in the southern part éf*the Red 
Spa in its northern part, the rocky nature of the 


as electrical engineering depends essentially ,on 
scientific research, arid the research laboratories which 


bottom made core-sampling precarious—thg owest . grew up around the achievements, and. personality: of 
parts of the cores frequently gave off & smell of Paterson are representative of the finest of their kind. 


sulphureted hydrogen, indicating & deficient oxy- 
genization of the bottom waters. à 

As earlier in the Pacific, our numeróus soundings 
of the thickness of sediment made in the Indian 


Ocean gave very moderate depths for the:refleeting. contributions to developments ranging from heavy M 
In lighting and vision, * 


layer, rarely exceeding 200 metres and frequently 
less than 100 metres. ME 


Starting with a staff of twenty-nine, the General 
Electric Research Laboratories now employ 1,750 


people. Working under the inspiration and guidance ' 


of Paterson a distinguished team have made valuable 


engineering to eleótrorics. 
fields in which Patérsonjs greatest personal con- 


The hydrographic soundings included two sections tributions to science were made, they have been 


across the. ‘equatorial current system, where again 
indications of fish-shoals (or other densely packed 
pelagic. organisms) were found on the echograms. 
The , Albatross was considerably delayed coming up 
the Red Sea by & strong northwester, and arrived at 


Suez on May 8,sha'ving thus devoted two and a half notable example—employed first for the detéot 


months to the Indian Ocean and to the Red Sea. 
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~. OBITUARIES 
' Sit Clifford Paterson, O.B.E., F.R.S. 


Sm Crrrrorp Cornanp PATERSON, director of the 
Research Laboratories of'the General Electric Co., 
Ltd., Wembley, died at the Watford Peace Memorial 
Hospital on July 26, shortly after returning from 
Australia, where he had been acting as contact 
between British and Australian scientific bodies. 


outstanding, as well as in many other branches of , 


applied physics. ; 
ie successful prosecution of the War demanded 
the speedy solution of new problems requiring the 
i B H . : . ] 
application of scientific principles. Radar was a 
tion of 
enemy aircraft, then for naval purposes for'detection 
and intricate gun ranging. In this and in many 
other directions, the facilities and the personnel of 
the General Electric research organisation under 
Paterson’s direction were a great national asset. 
i Paterson was.a man of great personal charm. His 


high prinéiples and great integrity in his business, > 


professional and personal relations were so, well: 
recognized by all with whom he came into contact 
that there is no need to stress them. His wide 
interests and the confidence imposed in him and the 


esteem with which he was regarded are reflected in ^ 


the numerous high offices which he held ‘in his 


Born on October.17, 1879, Paterson was educated profession, and the honours and awards conferred 


at. Mil Hill School and Finsbury Technical College 
under Silvanus Thompson. After serving a four-year 
apprenticeship in an engineering works in London he 


upon him, He was.a past president of the Institution 


of: Electrital Engineers, the Institute of Physics, the 
Electrical®™ Research Association, the Illuminating 


obtained further practical experience in Glasgow and, ‘Engineeting Society, the International Commission 


at the Oerlikon Works in Switzerland, 
wards to Faraday House under Dr.” Alexander 
Russell. 


oing after-* on Illumination, the Institution ,of Illumination 


Engineers in Charge, and the Junior Institution of 


From 1903 until 1919 he was principal . Engineers. He had been vice-president of the Rofal 


assistant to Sir Richard Glazebrook at the National ' Institution and chairman of council of the British 


Physical Laboratory, and was responsible for the 
electro-technical and photometric departments. Under 


Standards Institution. He was on the Advisory 
Council of the Department 6f Scientific and Industrial 


this’ guidance these departments made outstanding Research and a member of the Executive Committee 


contributions in precision methods of measuring 
electrical power and the establishment of the inter- 
mational standard of light. 
electric height finder for indicating automatically the 
heights of aircraft was developed during the First 
World War. * 


The Paterson-Walsh  oflBi 


K 


ofitho National Physical Laboratory. He received 
è of D.Sc. (honoris causa) of the University 
iM ham in 1937, he was elected to the fellow- 
oyal Society in 1942, awarded the 
dal Yof the Institution: of Electrical 







ship of t 
Faraday 


C igineers in 1945, and the Ewing Medal by the 


e. 
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Council of the Institution of Civil Engineers in 1947. 
He was knighted in 1946. The last of his many 
honours, the Gold Medal of the Illuminating Engin- 
eering Society of America, was presented shortly 
before his death. 

He was immensely proud of the City of London's 
tribute to him when during the last two years of the 
War he was Master of the Worshipful Company of 
Tallow Chandlers. 

Paterson was a notable and delightful lecturer, 
and was at his best when his subject lent itself to 
experiment and demonstration. Among his out- 
standing lectures and papers may be mentioned the 
Faraday Lecture of the Institution of Electrical 
Engineers, “The Free Electron" ; the Guthrie Lecture, 
"The Appraisement of Lighting" ; the J. J. Thomson 
Jubilee Lecture, “The Electron Liberated”; and 
the British Association York Meeting, “The Use of 
Photocells”’. > 

Opportunities for relaxation and ‘creation to a 
man of Paterson's capacity for devotion'to the service 
of his Company and the profession of'which he was 


so distinguished a member were few ; but his hobbies , 


of gardening and, yachting were a never-failing source 
of interest and. delight to him. His garden, which 
Lady Paterson ‘arid he planned themselves, and the 
original formation of which was largely the result of 
their own labours, was much admired by all who 
.4 were privileged to see it. The majority of his holidays 

were spent in his yacht.on, the River Deben at 
Waldringfield. Seren 

By Paterson’s death: the engineering profession 
suffers an inestimable loss.. The records of his work 
remain, and are available. Through the great 
organisation which he built up his influence will be 
perpetuated ; but we shall miss his sound and mature 
counsel, which grew out of his accumulated exper- 
iences and widespread contacts and activities. 

, Lady Paterson, two sons and & daughter survive 
him. .'& A. P. M. FLEMING 


ty 


Mr. J. R. Cowle 


Ow August 5, Mr. John R. Cowie died aged sixty-six 
leaving a widow, two sons and one daughter. Chair- 
man of the Council of the Electrical Research 
Association since the spring of this year, he had been 
& member of the Council since 1924. This long 
association with industrial research was particularly 
concerned with circuit-breaking phenomena and 

; 
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switchgear, which was the first and remains the 
largest item of research and development in the 
Association's prograrhme. ; 
Mr. Cowie was especially qualified for leadership 
both by experience and character. A native of 
Scotland, he was educated in Edinburgh (Watson’s 
and the Heriot-Watt College) and Glasgow. 
Apprenticed to William Thomson and Co., he also 
worked with the British Electric Plant Co., and 
William Beardmore and Co., before joining the Glasgow 
Corporation, where he was associated with the late 
Mr. Lackie and Sir Archibald Page and concerned, 
inter alia, with the Dalmarnock power station and the 
raising of steam pressures. He joined A. Reyrolle and 
Co. twenty-seven years ago and was southern area 
manager at the time of his death. During this period 
he was associated with most of the great electrical 
developments in London and in the South and West 
of England and Wales. He served on the Council of 
the Institution of Electrical Engineers during 1919- 
22, and,in 1937 was president of the Association of 
Mining, Electrical and Mechanical Engineers. -His 
influetee in the electrical industry Was great. Few 
leading ,erigineers had the same depth of experience 
and association with great and new projects both on 
the supply and the manufacturing sides. No one was 
more trusted, or, indeed, more trustworthy. In 
negotiation yand in matters of discretion his wise 
counsel and His strong principles were ever in request. 
His clearness of thought, sincerity and frankness of 
expre&siori were nevertheless allied to great kindliness. 
He was.à Idyal,friend and his help was freely given to 
thoseswho approached him. His subordinates thought 
as highly of ‘him as his colleagues. He was esteemed 
not only by engineers but also,, BY those he 
met in his many sports and hobbieg-"rügby; hockey, 
golf, fishing, horticulture and dog-breedings His 
convictions inspired respect and,,his character 

affection. <8, WzurTEHEAD 
r. 


T t 


» a 


é . 

We regret to announce the following deaths : 

Dr. P. R. Lowe, O.B.E., formerly Keeper in charge 
of ornithology, British Museum (Natural History), on 
August 18, aged seventy-eight. .- , .* 

Prof. A. F. C, Pollard, emeritus professortof physics 
in the Imperial College of Science and Technology, 
University of Londoş, fón August 15, aged seventy. 

Prof. S. W. J. Smith, FYR.S., emeritus professor ot 
physics in the University of Birmingham, on August 
20, aged seventy-seven years. i 


NEW,S and VIEWS 


Sociology in the London School of. Economics : 
` Profi D. 


THE University of London has just, estèblished à 


new chair of sociology, tenable at the London School 
of*Economics, and has elected Dr. D. V. Glass as the 


first occupant. This, the third chair in sociology in’ 


the School, is designed to promote teaching and 
research in the sociology of contemporary society and 
in current methods of collecting and analysing data 
obtainable, by field studies and social surveys, It is 
therefore a post which offers great opportunffes, and 
Dr. Glass’ experience is particularly relevgfit. He is 
well known as axdemographer of inte nal repute, 
.his' most substüntial work in this field béing ‘‘Popula- 
tion. Policies and Movements in Europe". He has 





, for many years been research secretary of the Popula. 


"V. Glass; tion.Investigation Committee and was put in charge 
"of the Family Census by the Royal Commission on 


Population: His interests have always been more in 
the social Aspects of population than in pure statistica) 
demography. He served his apprenticeship in socia) 
research under Prof. Lancelot Hogben, undertaking 
studies of educational opportunity in Great Britain, 
and he also published a little book on “The Town” 
in 1935. All this suggests that he is likely to turn 
his attention to such questions as family and house- 
hold structure, local and occupational groups, and 
social mobility and stratification. These are all 
„eminently subjects for the study of which the chair 
' "has been instituted. 


AUS 


` 
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The British Institute. of Archeology, Ankara: 
Mr. Seton Lloyd 


Mr. Seron Lrovp, who (as announced in Nature 
of August 14, p. 250) has been elected to the director- 
ship of the recently founded British Institute of 
Archeology in Ankara, started his career as archi- 
tectural assistant to Sir Edwin Lutyens, and gained 
his early archeological experience in Egypt during 
the late ‘twenties. During 1930—37 he worked under 
Dr. Henri Frankfort, as field supervisor to the Iraq 
Expedition of the Chicago Oriental Institute, and 
there gained an exceptionally detailed knowledge of 
mound-excavation on a wide variety of Mesopotamian 
sites. During this period he had the satisfaction of 
recovering many now famous art treasures from the 
rich Sumerian temples of Tell Asmar and Tell Ajrab. 
Next came two seasons with the Neilson Expedition 
under Prof. J. Garstang at Mersin in Turkey, where a 
stratified excavation of extreme complexity gave full 
scope to his particular talent. Since 1939, as technical 
adviser to the Directorate of Antiquities, in the 
Government of ‘Iraq, he has been indirectly résponsible 
for a succession of astonishingly successfu ' excava- 
tions, which have not only preserved the’ continuity 
of archeological discovery, but also raised his Depart- 
ment from a mere administrative service to à unique 
position as a research institution. Indeed, it would 
be difficult to over-estimate the debt which Meso- 
potamian archeology already owes to Mr. Lloyd’s 
technique and the new generation of Iraqi excavators 
to his guidance. His name is now coupled witli those 
of Mallowan and Woolley as one of the most gifted 
and successful excavators of our age,, On him: -de- 
volves the’ task of training those of” the - (coming 
generation;; audit could not be in better hands. His 
publications: show him to be a good all-round 
archgeólogist and good artist, with a scholarly as well 
as & '&cientifio « outlook, The new Institute thus makes 
an &uspieious start. 
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Botany in Nigeria : 
"nu Prof. F. W. Sansome 
Tux hew University College in Nigeria is fortunate 
to have secured Dr. F. W. Sansome as its first pro- 
fessor of: ‘botany. Dr. Sansome received his under- 
graduate training in Edinburgh as an agriculturist. 
Upon this foundation he added, at first in Glasgow 
and later at the John Innes Horticultural Institution, 
a thorough training in botatiy and genetics. At this 
time Dr. Sansome carried out important work on 
tetraploidy in tomatoes, and published (with Dr. 
Philp) “Recent Advances in Plant Genetics”, which 
rapidly ran through two editions. He then became 
senior lecturer in the Botany Department in the 
University of Manchester, and assistant director of 
the Experimental Grounds, with responsibilities in 
horticultural botany and genetics.» He devoted-his 


energy, with great success, to the building up of-* 


facilities for horticultural research; ‘and: the Jodrell 
Bank Station owes its efficiency. to Dr. sSansome’s 
work, Dr. Sansome’s infectious enthusiasm has. 
‘endeared him to horticulturists and students in the 
north of England, and his wisdom and wit and 
generosity are greatly appreciated by his colleagues. 
The good wishes of professional botanists and a large 
general public wil accompany him on his new 
venture. It is a pleasure to know that his wife, who 
is distinguished for her research on cytology, is to be 
a research fellow in Tbadan, and will continue her 
work there. 

ü ' 
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Veterinary Science in Bristol : 
- Prof. F. Blakemore 


Iw 1943 the Committee on Veterinary Education, . 
of which Dr. T. Loveday was chairman, recommended 
that & new school of veterinary science should be 
established in the University of Bristol With the 
concurrence of the Ministry of .Agriculture and 
Fisheries and of the University Grants Committee, 
the University has undertaken to carry out .this 
recommendation. Plans are far advanced for the 
additional buildings required, and the small estate 
of Langford is available as a field station. It is pro- 
posed to admit students to the first year of study in 
the autumn of 1949. The University has recently 
appointed, as its first professor of veterinary medicine, 
Mr. F. Blakemore, who is at present ‘superintending 
veterinary investigation officer for England and 
Wales. Mr. Blakemore received his veterinary 
education at the Universities of Liverpool and Man- 
chester. After $ somé'experienee in practice he served 
as veterinary.officer for the county of Glamorgan, 
and as veterinary investigation officer for the Eastern 
Provinces. In 1946 he was appointed to the post 
he now relinquishes. He has been responsible for the 
teaching of general hygiene in thé. University of 
Cambridge. Mr. Blakemore has cárried out extensive 
work on fowl paralysis and on various diseases of 
làmbs, ealves and pigs. He was the first to identify 
fluorine poisonitig of stock in Great Britain and has? 
traced its relation to industry. Recently he has been 
engaged in the study of mineral deficiency diseases 
in cattle. TI 


Marin Mersenne iisas- 4649) 


Ox September 1 occurs the tercentenary of the 
death of the French ecclesiast, mathematician and 
philosopher, Marin Mersenne, whose correspondence 
with his contemporaries, published in 1933-37, sheds 
much light on the history of physical science. Born 
on September 8, 1588, at La Souitiéde, *Sarthe, he 
was educated at the Jesuit College at La- Fléche, 
where for a short time he had Descartes—eight years 
his junior—as a school-fellow. From La Fléche, 
Mersenne went to Paris to study at the Sorbonne,. 
ard about 1616 entered the religious order of Minim : 
Friars, an offshoot of the Franciscans. From 1616 
until 1619 he was professor at the College of Nevers 
and thence onwards was superior of the Convent of 
his Order in Paris. He travelled into Germany, 
Holland and Italy, translated Galileo’s “Mechanics”, 
and held small gatherings of mathematicians and the 

"like in his room in the Convent, thus anticipating the 
inauguration of the Royal Academy of Sciences. 


Auguste „Henri Forel 


NzUunoLoGisr, psychiatrist, entomologist, eugenist, 
Jstemperance and penal reform advocate, Auguste 
“Henri Forel wag born a century ago, on September 1, 

1848, at Morges, Canton Vaud, in Switzerland. His 
childhood studies of ants culminated in the publica- 
‘tion, at the age of twenty-six, of “Les Fourmis de la 
Suisse", of which Darwin confessed that seldom in 
his life had he been more intere&ted by any book. 
Studying medicine at Zurich, Forel specialized in 
psychiatry: ‘and was appointed professor of psychiatry 
iversity and director of the Insane Hospital. 
important works of this indefatigable and 
include “Der Hypnotismus und die 
sychotherapie" (1889), "Hygiene der 
(1903) and “Die Sexuelle 







versatile 
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Frage” (1905). The last was translated into sixteen 
languages, and the year of his death witnessed the 
publication of a sixteenth edition. It was described 
by Havelock Ellis as “without doubt the most 
comprehensive, and taking into account its many- 
sidedness, perhaps the ablest work which has yet 
appeared on the sex question". When he was fifty, 
Forel gave up teaching and devoted himself to the 
pursuit of his bewildering variety of interests. In 
1912 he had a stroke, which resulted in permanent 
paralysis of his right band. To the literature of auto- 
pathography he contributed an interesting account 
of his dysphasia in the Journal für Psychologie und 
Neurologie, of which he was founder and editor. His 
autobiography “Out of My Life and Work" (English 
translation, 1937) is a frank and fascinating self- 
portrait of one of the most picturesque scientific 
figures of modern times. He died in 1931. 


The Philosophical Magazine: 150th Anniversary 
Tux Philosophical Magazine Wasifrst published 
in 1798, and the board of.directors and the editorial 
‘board have every reason to be proud of the journal’s 
record during its long life of a hundred and fifty 
years. "The titlezpáge to the first volume indicates 
& breadth of interest “comprehending the various 
branches of scienob, the liberal and. fine arts, agri- 
culture, manufactures and commerce". Succeeding 


. Volumes of the Magazine have achieved for it an 


international reputation as œ scientific journal in 
the realm of physical arid mathematical science. 
David Brewster, John Tyndall, Wiliam Thomson, 
Oliver Lodge, J. J. Thomsén "are: names to be found 
in the list of editors who succeeded, Alexander Tilloch 
and Richard Taylor, and it isinot surprising that 
such men of science have been responsible for the 
publication of important papers by research workers 
in various fields, including those of relativity and 
atomic ‘physics. The traditionally, high standard 
of the Philosophical Magazine has been well main- 
tained, and we wish the periodical every success on 
tho journey towards the two hundredth anniversary 
of its foundation. 

To mark the hundred and fiftieth anniversary of 
the founding of the Philosophical Magazine, a special 
commemoration number has been edited by Dr. Alan 
Ferguson under the general title "Natural Philosophy 
through the Eighteenth Century and Allied Topics” 
(Pp. viii+ 164. London: Taylor and Francis. 15s.). 
This is a most useful survey, and includes articles 
on astronomy through the eighteenth century by 
Sir H. Spencer Jones, physics by Prof. Herbert 
Dingle, chemistry by Prof. J. R. Partington, and 
mathematics by Dr. J. F. Scott. An appropriate 
review by Engineer-Captain Edgar C. Smith provides 
interesting material on the achievements,of civil 
engineering. Among the allied topics dealt With are : 
scientific instruments by Mr. Robert S. Whipple, the 
scientific periodical from 1665 to 1798 by Dr. Douglas 
McKie, and the teaching of the physical sciences at 
the end of the eighteenth century by Dr. E. Sherwood 
Taylor. The whole volume is both interesting and 
instruetive, containing & wealth of information which 
‘enhances its value as a book of reference. 


The Night Sky in September 


New moon occurs on Sept. 3d. Ilh. 21 
and full moon on Sept. 18d. 09h. 43m. The 
conjunctions withthe moon take place: 
Mercury 3° S.$ Sept. 6d. 22h., Mars 0- 
10d. 18h., Jupiter 4? N.; Sept. 29d. 13h., Venus 
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6°S.; Sept. 30d. 05h., Saturn 4?S. In addition 
to these conjunetions with the moon, the following 
conjunctions take place: Sept. 9d. 10h., Saturn in 
conjunction with Regulus, Saturn 0-8°N.; Sept. 
20d. 16h., Mercury in, conjunction with Spica, 
Mercury 0-2? S. Mercury sets at 19h. 15m., 18h. 45m. 
and l7h. 52m. at the beginning, middle and end of 
the month, respectively, &nd is too close to the sun 
for favourable observation. The planet reaches its 
greatest eastern elongation on Sept. 25. Venus is a 
morning star, rising at lh. lóm., Ih. 30m. and 
lh. 55m. at the beginning, middle and end of the 
month, respectively ; it has a stellar magnitude of 
approximately — 3-8 throughout most of September, 
and can be observed with phase a little more than 
half moon most of the time. The planet attains its 
greatest western elongation on Sept. 3. Mars sets 
at 20h. 10m. and 18h. 50m. at the beginning and 
end of the month, respectively, and is too close to 
the sun for favourable observation. Jupiter can be 
seen for some time after sunset, the times of setting 
being 22h. 25m. and 20h. 40m. on Sept. 1 and 30, 


' respectively, but the planet lies rather low for good 


A4? 
1, 


observation in northern latitudes. ‘Saturn rises at 
4h. 10m, and 2h. 35m. at the beginning and erid of 
the month, respectively, and can be seen as a morning 
star, stellar magnitude 0-9. One occultation of stars 
brighter than*magnitude 6 occurs as follows: Sept. 
27d. Olh. 43-5m., 47 Gemi. (E), where E refers to 
reappearance ;' the latitude of Greenwich is assumed. 
Autumnal equinox commences on Sept. 23d. 03h. 


Anngunicements 

Dni.:G; Hi. S. BUSHNELL has been appointed 
curator/of the Museum of Archeology and Ethnology 
in the University of Cambridge. 


Mr. B. C. Clayton and Mr. V. D. O. Smyth have 
recently been: appointed advisory: officers at ‘the 
Research Station of the Board of Greenkeeping 
Research, St. Ives Research Station, Bingley, York- 
shire. ; s JR Jy P S 
UNDER the auspices of the Society, of Chemical 
Industry, a conference on ‘Dust in Industry”; will be 
held at the University of Leeds during “September 
28-30. Further information can be obtained from the 
General Secretary, Society of Chemical’ Industry, 
56 Victoria Street, London, S.W.1. 


A CONFERENCE on “Modern Applications of Liquid 
Fuels" will be held at thé University of Birmingham 
during September 21-23, under the joint auspices of 
the Institute of Petroleum and the Institute of-Fuel. 
The president wil be Mr. J. A. Oriel. Further 
information can be obtained from Mr. R. W. Reynolds- 
Davies, General Secretary, 18 Devonshire Street, 
London, W.1. - ; 

A Convention‘on “High Vacua” will be held at 
Gleneagles, Perthshire, during October 12-13, under 
the presidency of ‘Sir-Charles Darwin. Further in- 
formation can be obtained from Mr. L. L. Maitland, 
British-A'merican “Research, Block E.2, Hillingdon 
North, Glasgow, S.W. 

A DISCUSSION on “Meteors” will be held in the 
Physical Laboratories of the University of Man: 
chester on Septémber 9. It will be opened by Dr. 
F. L. Whipple of Harvard University ; other speakers 
will include Mr. J. P. M. Prentice, Dr. J. G. Porter, 
Mr. N. Herlofson and Dr. A. C. B. Lovell. Further 
information can be obtained from Dr. Lovell at the 
above Laboratories. 
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Behaviour of a Particle of Very Smali Mass 
in a Magnetic Field 


Ir would seem at first sight that a particle of very 
small mass, such as accompanies B-disintegration or 
electron-capture, and significant magnetic moment 
u, would be very difficult to observe. According to 
Bethe!, it should have a fairly high ionizing power 
and a correspondingly small penetration into matter. 
Moreover, if it already possesses a charge e, the un- 
certainty principle should play a part in all cases 
where experimental evidencé on u would be sought?. 
However, for an ultra-relativistic particle (that is, 
a particle with a high ratio of kinetic mass to rest 
mass) special considerations come into play which 
may modify the generally accepted conclusions. 

A Dirac particle can be considered as a spherule 
which is both «magnetized and carries an slectric 
charge. As Frenkel? has pointed out, if the particle 


has “a, magnetic moment p, an electric moment m, 
of the same order of absolute value, must necessarily 
appear. Moreover, when the speed approaches c, the 


three vectors p, x and € tend to become orthegonal*. 


The magnitude of the moment y. should vän with 
the speed if it could have any direction’ , Whatever. 


However, in the case where the moméi uis Ortho- 
gonal to the direction of the displacemerit, the-former 
has the ‘properties of invariance, as déseribed by 
Louis de Broglie! , who pointed out that the densities 


of moments p.añd x form the six components of an 
antisymmetrical “tensor of the. second order: the 
main moménts that are obtained by integration from 
these "densities ‘have invarient values. Thus, in the 


relativistic, case, HER V would always tend to 
follow the; orthogonal direction and to be invariant 
in this.* 

Let'us wiilé.the uncertainty relation in a new form 
that is Better adapted to high speeds: 


Az. An> » Where Az. AT h 3 
my) 

Tia Ap = mi “An = mon? Av). 
In the diagram, particles (e,u), with a speed vg in the 
direction Ox, cross a long slit in the Z direction which 
has the width Ay. 


r 





(1) 





The Lorentz force at the origin O is Fr = ev; H(O). 
The width Ay of the slit introduces in this force an 
uncertainty 


AFL es [v= Gm) Ay + H()Aos], 
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which we must compare to the force Fs due to spin. 
The ratio of these forces, with u = ze will be 


T = St [tv + aH Ave], 0 
-putting, from (1), 
Ay cb Gnd. Rog Sas ij 
! mon Avy mor? Ax 
(2) then becomes 
AN Sie | recess Bg |, 
Fs h Limon Avy | mon? OH]Oy Awd’ 
APR dn [m 4 Hol]. 
Fs ^' w Lavy, — OH]Oy; Ax 


The term in brackets being obviously greater than 1, 
we finally get 


E A Afr Ps 2» 4x[n?, (4) 
and the magiètic-: ‘moment p will be observable if 


Doe dm, ' (B) 
a condition that is obviouslj "fulfilled for Svery 
relativistic particle. 

' The magnetic moment of a charged light paibicls 
might thus be found. 

Even if we deny invariance to the magnetic moment 
and allow that its absolute value might decrease as, 
the kinetic mass of the particle increases, the various 

expressions which haye been: given? for the conditions 
of observability remain; with à power of 7j diminished 
by one unit, and fhe conclusions are unchanged. 

The foregoing considerations are of a very general 
character. The questich will be examined afresh with 
the Dirac method. On the other hand, I shall shortly 
show that a relativistic particle may give a weaker 
ionization when traversing matter than ;was pre-. 
viously thought. This arises both becausé’ of the 


‘orthogonal relation of the electric moment, x to * 


and e, and because of the contracting of the magnetic 
and electric lines of force in a plane normal to the 
direction of its displacement. 


J. THIBAUD 
Institute of Atomic Physics, 
University of Lyons, 
1 rue Raulin, Lyons. 
May 8. 
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CU V i Feret’s Statistical Diameter as a Measure 


t+. © of Particle Size 

VARIOUS measures of the size of irregularly shaped 
particles as seen in profile under the microscope have 
been used, chosen according to their theoretical 
significance or practical ease of measurement. These 
include, using Heywood’s notation? : (i) the diameter 
of the circle of equal area, A (ii) the diameter of 
‘of. equal perimeter, D; (iii) the length of 
line bise ing the profile area (Martin's statistical 
Me orcodcen e ; and (iv) the perpendicular distance 
, between parallel’ tangents touching: opposite sides of 
ithe profile (Feret’s statistical diameter’), F. Mand F 
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are determined for randomly oriented particles, thus 
giving an average value over all possible orientations. 
d is usually regarded as the ideal measure of particles 
seen in profile, but is somewhat difficult to determine 
experimentally with precision. It is, however, common 
practice when sizing very small particles to estimate 
d visually by comparing them with standard reference 
circles on a Patterson and Cawood or similar type 
of eyepiece graticule’.*. M and F are convenient to 
measure in practice with aid of an eyepiece scale or 
filar micrometer, and have been extensively used by 
various workers. D, or rather the ratio D/d, termed 
by Heywood! the ‘contour ratio’, and its reciprocal 
called the ‘degree of circularity’ by Wadell”, have 


been used in discussing the shape and hydrodynamical , 


properties of particles. For these purposes D has 
. usually been determined by direct perimeter measure- 
ment of the projected images of particles. It does 
not appear to have been adopted intentionally in 
any work known to me as a direct single,measure of 
particle size. : No 
_a, Infact, it can be shown that'D and F are equivalent 
measures provided that the partiele profile is non- 
re-entrant, a condition which'is usually satisfied. This 
simple identity seems to have been overlooked hither- 
to in pàkticle-size;work. Elementary calculation will 
. *» demonstrate the rólationship for simple geometrical 
‘otitlines, for example, triangle or rectangle, orientated 
in"all possible directions. The proof in the more 
general case ‘follows readily by considering each 
element of the perimeter separately. , The three- 
dimensional equivalent of this:result is already well 
known, namely, that the mean projected area of a 
three-dimensional particle averaged over all orienta- 
tions is equal to one quarter of the total surface area 
of the particle, again with the condition of non- 
re-entrancy. This latter relationship has been much 
used in the determination of the specific surface of 
susperided particles by light obscuration methods’. 
Both results follow from two mathematical theorems 
given by Cauchy in 1841?. The second of these 
theorems is discussed by Vouk!?. 
In & recent paper, Heywood? has discussed the 


various methods of measuring microscopical particles. . 


Judging other measures by comparison with the mean 
projected diameter, d, as standard, he concludes: 
“The Feret definition of statistical diameter is not 
recommended on. account of the large positive error 
introduced for elongated particles". Interpretation 
of the Feret diameter as l/m of the perimeter shows 
that no general correspondence with d can obtain 
for particles of differing shape; but it gives this 
statistical diameter an important new significance, 
particularly in connexion with the specification of 
particle shape and correlated properties. 7; 
; W. E$ WALTON 
National Coal Board, Scientific Depittrhent, 4^ 
4 Albert Hall Mansions, y» 2 pd 
‘London, 8.W.7. PP Z 
April 26. v 
1 Heywood, H., Proc. Inst. Mech. Eng., 125, 888 (1933). 
. ‘Heywood, H., Bull. Inst. Min. and Met., No. 477 (March 1946). — 
5 Martin, G., Blyth, O. EB., and Tongue, H., Trans. Brit. Ceramic Soc., 
93, 61 (1923-924). . 
t Feret, L. R., Assoc, Internat. pour l'Essai des Mat., Zurich, 1931, 
2, Group D. c 


5 Patterson, H. S., and Cawood, W., Trans. Farad spl , 1084 
(1936). leet 






* Pairs, G. L., Chem. Ind., 82, 1374 (1943). 

1 Wadell, H., J. Frank. Inst., 217, 459 (1934). 
* Rose, H. E.; and Lloyd; H. B., J. Soc. Chem. Ind. di 
* Cauchy, Al, ‘G-R:-Acgd. Sci., Paris, 18, 1060 (1841). 
u Vouk, V. (see follówing communication). 
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Projected;Area of Convex Bodies 


In connexion with photometric determination of 
specific surface of finely divided material, it is essential 
to know the relation between the projected area of 
particles, which is actually measured, and the 
corresponding surface area. The solution of this 
problem was first given by A. Cauchy in his “Memoire 
sur la rectification des courbes et la quadrature des 
surfaces courbes” (Paris, 1832)'. A short account of 
his results in the form of theorems was later published 
in the Comptes rendus*, but no formal proof was 
given. It is the latter paper which is usually referred 
to in connexion with the above problem. 

The relevant theorem states that 


S = 44, (1) 
where S is the surface area and A the average pro- 
jected area of the convex body. The average is taken 
over all possible orientations in space. Although this 
result has' been much used and discussed by many 
experimental and theoretical workers’, thers: still 
seems to be much confusion and tncertainty ‘as-to 
its general validity. Thus in Nature recently*, Dr. 
B. A. Scott says that it can be shown that the ratio 
of surface to;projected area for a rectangular parallel- 
epiped in random motion is 187/(8-+7) independent 
of the relative lengths of the axes. Dr. Scott uses this 
result: to compute the surface area of calcined and 
hydtated alumina, and obtains a very good agreement 
between thé.estimates of the surface area obtained 
from optical. measurement and other methods. 
Since similar work is going on in our laboratory, 
Dr. Scott's statement induced us to’ examine once 
more the literature on Cauchy’s theoróm,.and we 
came to the conclusion that an error! must have, crept 
into Dr. Scott’s calculations. "PES 
Since the original Cauchy’s papers are nót easily 
accessible and the discussion of the próblem:presented 
therem is not always easy to follow, we think it 
worth while to give a short proof of equation (1) 
in a slightly different form from that.given by 
Cauchy. os 
Consider a convex body having a surface area S. 
Suppose there are no re;entrant surfaces, that is, 
the surface S cannot be pierced by a straight line 
on more than two points, We divide S into a large 
number of infinitesimal surface elements, which can 


be represented by a vector do having the direction 
of the outward normal to the surface element and 
the magnitude numerically equal to its area. The 
projection dA of such an element on a fixed plane P 


‘specified by its" normal 7 is given. by the absolute 


value of the"scalar.produot | dc. n | . For the sake 
of simplicity, we shall suppose that the plane P is 
perpendicular tó Qne*of the axes (for example, the 
%-axis).of ME ro dam co-ordinate system x,y,z. The 


components.of fe vectors do and 7 will then be 


given by: ds = do (sin a cos pi + sin 9 sin ej + 


cos Ak, and ^ = à, where 4, j, k are unit vectors 
in directions of the co-ordinate axes, and 9 and 9 are 


the angles which the vector do forms with positive 
z and x axes. Since all orientations of the surface 
element are equally likely, the average value of the 


% i 
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IH | do . n | do, 
o 


where dw is the element of solid angle (= sind d do) 
and the integration has to be carried out over the 
total solid angle 4x. Now in optical problems the 
surface element will contribute to the projection of 
the body only if ite orientation is such that the angle 


between do and m is less than n/2. Therefore, the 
right-hand side of equation (2) should be multiplied 
by a factor 1/2. Thus we have 


Lo 4 
dA = |- (2) 


x nje 


I sin? $9 cos o dd dg. 


9 0 


(3) 


The integration of (3) gives 


da 1/4 dc. (4) 

Now if there àre no re-entrant surfaces, we can 
consider the elements of the surface of a convex 
body''as giving equal contributions independent of 
each other to the total average projected area of the 
body, and we can write "m 


UY 


1/4 | f do, Pd 


a oa 


(5) 
; ts, 
ey $5 
and the proof'of the relation (1) is complefed: 

In the presence of re-entrant surfaces, ‘equation (5) 
is not valid, since the contributions from’ different 
surface elements cannot be taken as independent. 
Our assumption that a given surface element con- 
tributes to the, „projected area only if thej angle 


between vectòrs do and n is less than zj2 is no longer 
irue. “There will be some orientations of the body 
in which’ some ‘of the surface elements will not make 
any contribution, although their normals form with 
the normal of; ‘the fixed plane P an angle less than 
7/2, because of the obscuration effect. Therefore the 
ratio ‘of ‘the’ projected to the surface area for such 
bodies will always be less than 1/4. 
For polyhedra it is not, necessary io subdivide 
. the surface in infinitesimal ,éleients dc. It suffices 
to calculate the contribution from each of the n faces 
separately, and to replace the integral in equation (5) 
by a summation. 

'The validity of relation (1) can also be shown by 
computing the projected area of the body as & whole, 
and integrating over all possible orientations. This 
method was used by Cauchy in his original paper (1) 
in the case of an ellipsoid. The ealculation is easy 
for such simple bodies as the cube, the parallelepiped, 
the prism or the cylinder, but’ for more. complicated . 


polyhedra it becomes very tedious: : Ms 


pa ` , 


* M. Vox 
i à 3 


London School of Hygiene, » ’ 
Keppel Street, 
London, W.C.1. 
April 26. 


1 Cauchy, A., "Oeuvres completes”, Ist series, 2, 167 (Paris, 1908). 

? Cauchy, A., C.R. Acad, Sci., rae 18, 1060 (1841). 

3 See, for example, Moran, A. P., Ann. Mat., 45, 793 (1944). 
Skinner, D „and Boasiraibe, RA S ymposium on particle-size 
anelysie Tist "Chem. Eng. (Feb. 1947). Rose, H. E., and Lloyd, 

, J. Soc. Chem. Ind., 65, 52, 65 (1946). as 
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Proton Bombardment of Fluorine 


CAPTURE y-rays have been detected in the proton 
bombardment of most of the light nuclei from Li? 
to Cl’. The yield from a thick target for a single 
level in the compound nucleus is proportional to: 

I, 2v] r. (1) 

The presence of a compsting mode of disintegration 

only reduces this yield as much as it increases the 

total width T. Thus, in the case of F9, the most 

probable transmutation is the short-range «-emission : 

pus 4+ H? — Ne?9* 2. O1s* + Het 

O18* — O18 +. hy (6 MeV.); (2) 

but this should not decrease the probability of 

y-emission from the levels of Ne*? produced by pro- 

tons of morg than about 600 keV., for in this energy 

region we expect the proton width: T to exceed the 

short-range «-particle width Ia; and the total width 
T will be determined largely by the former. 

The high’ yield of 6.MeV. y-rays from (2) does, 
however, make it difficult to observe the expected 
capture y-rays: ' MEE 

po + m. = COnN — Ne? + hy . (3) 
(Q = 12-8 MeV.). My 


We used the (y,n) reaction in 'das as 8 threshold. 1 


(10-9 + 0.3 MeV.) detector, counting the resulting. P 


10-5-min. activity on thin-wall aluminium f-counters. 
The accompanying graph gives our results, and algo . 
indicates the positions and relative yields of the 
resonances for process'(3)*, The shape of the rise 
between 630 and 700 keV.. was compared with the 
rise in the yield of the 6 MeV. Y-rays, measured 
simultaneously with a Geiger — Müller y-counter, and 
agreement was good. The slow rise between 700 and 
960 keV. may be the result of & dirty target, or 
may indieate the emission of y-rays from, the broad 
levels? of Ne?*. In either case, it is clear that there 
is no yield of high-energy y-rays from the other 
resonances of reaction (3), comparable with the yield 
at the 660 keV. resonance. 





0:6 


0:3 0-4 0-5 0:7 
Proton energy (MeV.) 


9, oe eed ; [], short-range a-particle resonances 


0*8 0:9 1:0 


* 


Theon available for this transition, 13-4 MeV., 
does not greatl ye exceed the threshold of the detector ; 
and D$e, Curran and Strothers® found no y-y coin- 
cidendég: from fluorine bombarded with protons. It 
is thus probable that the y-ray that we detect is the 
full energy transition to the ground-state. 

Having the 590 and 862 keV. resonances available 
for background runs with the high intensity of 6 MeV. 

y-rays alone present, we were able to measure the . 
higher energy y-rays by the coincidence absorption 
met od; Using two Geiger—Miiller counters. By this 
he. pngular distribution of the capture y-ray 
to be isotropic, intensities at 0°, 45° and 90° 
beam direction báirig«equal within & 
., probable efror of 10 per cent. ^ 4'hé*yield at the 
* 660 keV. resonance was estimated ; at 2-2 + 0-8 per 
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cent of the 6 MeV. y-rays, giving a radiation width 
of the order of 2 eV. for this level of Ne?*, and less 
than 0-1 eV. for the others up to 1 MeV. proton 
energy. This yield is consistent with our measure- 
ments with the copper detector if the (y,n) cross-sec- 
tion of Cu is about 1-5 x 107?" cm. at this energy®. 

S. Devons . 

H. G. HEREWARD 

Cavendish Laboratory, Cambridge. 


Baldwin and Koch, Phys. Rev., 67, 1 (1945). 

? Bonner and Evans, Phys, Rev:, 73, 666 (1948). 

3 Burcham and. Devons, Proc. Roy. Šoe., As ie 555 uem. 
‘Fowler and Lauritsen, Phys. Rev. s 56, 8 0 (1939) 

* Dee, Curran and Strothers, Nature, 148 160 (1039). 

* Bothe and Gentner, Z. Phys., 112, 45 (1937) 


Polarization of Annihilation Radiation 
Ax attempt ‘has: been made to detect the relative 
polarization of the two photons of energy 0-51 MeV. 
produced in thé ‘annihilation of slow positrons. If 
pairs of quanta from a source of annihilation radiation 
at E (Fig. a) are scattered at,9; and S, theory’ pre- 
dicts. an. angular distribution“6f quanta after Compton 
; scattering given by the'formula 
N (819 18.92)20,d, = 
k [ponto P + 2] [(1 — cos 05 + 2]. — 
[2 — cos 0]? [2 — cos 06,]*. . 
Sin?0, sin?0, cos 2 (o2— 2j 
gum [2 — cos 81]? [2 — cos 6,7? i ae 
where 0, and76, are the angles through which the 
quanta are scattered, qv; and.g, are the azimuthal 
angles measured in a plate perpendicular to the 
direction of incidence (S 1253), and N(8,9;8.9,)d0,dQ, 
the probability of the two quanta being scattered 
into. elements of solid angle dQ, and dQ, in the 
directions (910), (Oz). 
The apparatus for the experimental verification of 
this formula is sketched in Fig..b. Positron-active 
material, packed into an aluminium tube, is placed 
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in diameter; later, aluminium seatterers of the same 
dimensions were used to minimize the effect of double 
scattering. Two different arrangements of lead 
shields surrounding the counters were used, the first 
defining rather larger solid angles for detection of 
the scattered quanta than the second. Corrections 
have been made for source decay, chance coincidences, 
and a background-rate of 3 per hr. due to cosmic 
rays. The net coincidence-rates at the beginning of 
each run were of order 0-5 per min. The errors quoted 
are standard deviations calculated assuming normal 
statistical fluctuations, and are compatible with the 
variations inthe results from individual sources. 

The results establish the existence of a relative polar- 
ization. . Further experiments are needed, however, to 
determine whether the discrepancies between theoret- 
ical prediction and experimental results are merely 
instrumental, or due to a breakdown of theory. 

* The deviations appear too large to be dismissed 
as due to statistical fluctuations; especially as the 
independent results using different scatterers are 
all consistently lower than the theoretical ' pre- 
dictions. . Any double scattering of quanta within 
the scatterers would tend to reduce -the: observed 


i 





7 
= Aluminium 














Scatterer material Brass Brass 
, Lead shield arrangement , . Wide angle ' Narrow angle Narrow rangle 
Counting-rate (perpendicular pos.) ` KE 
Counting-rate (co-planar pos.) (theory) P 1:65 1:82 1:86 

55 n » » (experimental) 1:39 + 0:07 1:81 + 0°17 1:51 + 0-10 





at the centre of the lead block A. Oppositely directed 
quanta pass down the collimating channel to strike 
the cylindrical scatterers S, and S,. Lead shields 
define the solid angles into. which quanta must be 
scattered to reach the Geiger counters G,, G,, Qa and 
Ga Coincident discharges of either G, or G, with 
either G, or G, are recorded when all four counters 
lie in the same plane (coplanar position); and when 
one pair of counters is rotated through 90° about 
S S, (perpendicular position), corresponding to, mean 
values of (qi—9,) of 0? and 90? respectively. The 
total numbers of discharges in each pair of counters 
(of which 70 per cent are due to quanta scattered by 
S, or S,) are recorded and used to calculate cor- 
rections for source decay and chance coincidences. 
Sources of Cu% (12-8 hr. half- life) were prepared 
by deuteron bombardment of copper in the Cambridge 
‘cyclotron; each had an initial say A 
3 x 10* positrons per sec., and gave useful 





results from, thirteen. such sources are cc 
the accompanying table. 
‘obtained with brass scatterers 1 in. long and 0-6 in. 


The first results were ] 
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ratio; the increase in the observed ratio with the 
lower density scatterers may be significant. A 
rigorous calculation of such an effect is not feasible ; 
rough calculations indicate that it should not be 
serious. The Geiger counters are being replaced by 
scintillation counters; an expected twenty-fold 
increase in detection efficiency will permit the use 
of smaller scatterers of low-density material, more 
close defined geometry, and increased counting-rates, 
and so settle definitely. ‘whether or not the theoretical 
predictions ate quantitatively correct. 

Note added in ‘proof, August 21. The results of 
Bleuler. and Bradt‘ are noted. Their value for the 
ratio of perpendicular to coplanar coincidence-rates, 
while in agreement with theory, has a sufficient 
margin of error to be compatible with the results 
quoted here. 

. R. C. HANNA 

Cavendish Laboratory, Cambridge. 

Proc. Camb. Phil. Soc., 26, 861 (1930). 


J. O., Nature, 160, s (1947). 
5 Phys. Rev., 78, 


; Dirac, P. A. M., 

? Pryce, M. H, L., and Ward, 
asternack, $., and Hornbostel, 
` 440 (194) 


^ ) 
* Bleuler, E., and Bradt, H. L., Phys. Rev., 78, 1398 (1948). 
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Origin of Cosmic Ray Stars 


As yet, the absorption of the star-producing 
radiation has only been measured in air. Nevertheless, 
' the variation of the intensity of single tracks recorded 
in photographic plates under various lead absorbers 
has been measured at high altitude and at sea-leveli?, 
The decrease of single tracks with a given lead absorber 
is found to be much less than the decrease of stars in 
an equal weight of the atmosphere. Perkins? has 
shown that the number of single tracks is proportional 
to the number of stars, and therefore it appears 
established tbat the range of the star-producing com- 
ponent of cosmic radiation expressed in gm./em.? is 
larger by a factor of approximately 3 in lead than 
it is in air. 

This difference in range could be:ca&used possibly 
by the difference in (a) density, or (b) atomic weight; 
A, of the two materials. Perkins has assumed the 
former and has concluded that the stars are produced 
by an unstable particle. It seems worth while to 
explore the latter possibility, as this leads to a de- 
pendence of the range of the primaries on A, not 
very dissimilar from that found experimentally. 

Thus, it is well known that the nuclear radius is 
approximately proportional to At: 
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R = 1,418, with ry ~ 1073 em. (1) 
The cross-section, o, will be xR?, and the number of 
nuclei per gm./om.?, n, will be N/A, where N is 
Avogadro’s number. Hence the mean frée path for 
& radiation interacting strongly with the “nuclei. will 
be given by: QURE. 

Ca 


l = I/nnR* gm [emt 2, or | = A15[ Nn gm.[em.?. 


(2) 
Substituting numerical values, one obtains: 


130 gm./om.?, head -= 311 gm./em.*, 
Tena]latr = 26, 


li 
^ s vt E 


which do not differ greatly from the observed values, 

Thus, as an. alternative to the assumption of un- 
stable primaries;-one may equally well assume the 
primaries to be stable particles having a cross-section 
for star production given by the so-called geometric 
cross-section, and hence & range given by (2). 

From the known constitution of the Ilford nuclear 
emulsion, one obtains for the range of the primaries 
in the emulsion on this basis: 


lz 200 gm./cm.* = 50 om., 


(3) 
since pg = 4. Let S be the number of primaries 
crossing l cm.? per day, and I the number of stars 
formed per c.c. per day. Then approximately : 
S/lz 


Ge 6 5) 
Now, at Jungfraujoch, I ~ 10 ‘tito. jan, and, 
hence: 


S~ ET (5) 
or, in other words, about 12 per cent of the total 
corpuscular radiation at this altitude. 

This is in'rough agreement with Schopper’s estim- 
sate? of the intensity of fast neutrons, based on meas- 
urements of the number of recoil protons recorded 
«in plates covered with paraffin. Thus, the assumption 
what the majority of cosmic ray stars are caused by 
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fast neutrons is not in violent disagreement with the 
jexisting data. 
|: E. P. GEORGE 

‘Physics Department, Birkbeck College, 

London, E.C.4. May 19. 
h Heitler, Powell and Heitler, Nature, 146, 65 (1940). 
|? Perkins, Nature, 160, 707 (1947). 
i Sehopper, Phys. Z., 40, 22 (1939). 
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Random Association of Points on 'a Lattice 


| A raTTIOE is defined to be a rectangular array 
of points each of which may be any one of k colours. 
In & previous communication!, I have given the first 
and. the second momehts for the probability distribu- 
tion of the total number of, joins between points of 
different colours, when gute probability that any 


point i is of colour 7 is p; (3o. = = 1) and i is independent 


of the colour of all the other points. A join was there 
defined as a line betweói pwo adjacent points parallel 
to the axes of the lattiéóe: The present note gives;the 
first and the second: moments for the distribution: 
of (1) the number of joins between points of the 
same colour, and (2) the total'number of joins 
between points of different colours for two- and 
three- -dimensional lattices when all possible joins 
bétween adjacent points are included. The first , 
distribution corresponds to Todd’s distribution ot 
‘doublets’? : 


(1) Joins between points of NE colour, say, rth colour. 
(a) Two-dimensional lattice: m xn points: 
iy! = (4b — 8a + 2) Pr, 
a = (4b — 3a + 2) pr 
+ 8(7b — 9a + 11) pr 
— 15(4b — 5a + 6) prt. 


(b) iriure lattice: ix mx n points: 
= (13e — 0d + 6c — 4) pp, 
i = (13e .— 9d + 6c — 4) pr' 

+ 2(825e — 378d + 432c — 488) p? 

— (663e — 765d + 870c — 980) prt. 


Total number of joins between points of different colours, ° - 
(a) Two-dimensional lattice: m x points: g 
i By’ 2(4b — 3a + 2)Zprp, 
! Hy = 2(82b — 39a + 46) Spry, 
| : —  B(89b — 48a + 57) Eprp:p: 
io — 60( 4b — 5a+ 6) Zp,*p,? 
, T 120( 4b — 5a + 0) EPP Pu. 


(b) Three-dimensional lattice: 4 x m x n points: 
BY =2(18e— d+ 6c— 4) Zpzp,, 
i Hy = 2(838e — 887d + 488e — 492) Ep,p, 
— 2(1677e — 1926d + 2184c — 2456) Xprpupi 
— 4(063e — 765d + 870c — 980) Ep,'p,* 
+ 8(668e — 766d + 870e — 980) EP;PaP Pu. 
In all these expressions, a = m + n, b = mn, c = 1l-+m-+n, d = 


lm + mn nb, and e — Uma. The summations are taken for ally 
values of 7, 5 tand, u such thati<r<s<t<u<ck 


— 





pu 


(2) 


LN arces trm eamm ee 


All de distributions tend to the normal form when, 
1, m and n etd to infinity. 

The corresponding results when the tatticas consist. 
'' of a fixed number of points of the various colours,. 
say; Ny, Jh... have also been worked out. 
These results, being long and complicated, will be. 
given in another communication to be published.. 
shortly. 

P. V. KRISHNA IYER 

ent of the Design and 
Scientific Experiment, 

April 9. PN 
1 Krishna Tyer, . V., Nature, 160, 714 (1947). à. 
* Todd, H., J. Roy. Stat. Soc. Suppl., 7, 78 HE 
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Difference — Differential Equations 


Tue general linear homogeneous difference — 
differential equation with constant coefficients is 


A(y) = ZXa,,y0(t + by) = 0, (1) 
BY ‘ 
where 0 <u -« m, 0 « v» <n, y(t) is 
the v-th derivative of the unknown function y(t) 
and 0 = b, < b, < < bm. Particular 
examples of this equation have appeared in radio- 
logy»2, economics? and the theory of control 
mechanisms*. The most useful ‘boundary con- 
ditions’ are also the most convenient from the 
, theoretical point of view ; we suppose assigned the 
values of y(t) in an initial interval 0 <t < bm. In 
terms of these given values, we define a function 
(8) = 52 0s exp (b,s) x 


oe 


b, 
v»—1 
(ujestdu + E s»—1—29g(0»(0) f. 
A=04 


fe 
1 D 


[] "st 
(In particular cases this usually reduces to something 
fairly simple.) It is obvious that y = exp st is a 


solution of (I) for*any s satisfying 
t(s) = X Xa,” exp (bs) = 0. . 
BY 


1 
- The zeros of t(s) are infinite in number; but their 
“asymptotic behaviour is readily calculable’. "Under 


suitable conditions, the solution of (1) is 


x els) exp s 


= 2 
yi) = x 905 (2) 
. where s runs through all the zeros of z(s). I here 


assume that t(s) has no double zero; if it has, a 
slight modification must be made in the corresponding 
term. The series in (2) is convergent and its sum 
is y(t) (i) for all t, if amn 0 and a, 0, and (ii) for 
all £ bm, if amn #0. (2) was first given by Hilbs, 
but under conditions which would exclude most of 
the applications. A detailed proof of its validity under 
the conditions stated will be published shortly?. 

The most interesting question about y(t) is how it 
behaves when £ is large and, in particular, whether 
y(t) becomes small, periodic or large. This requires 
a study of the zeros of t(s). In any particular case 
the behaviour of the large zeros can be determined 
from Langer's theory’. If these zeros all have their 
real parts negative, so that the corresponding terms 
in y(t) are damped, attention must be directed to a 
finite number of non-large zeros. This problem 
for the particular cases in which 


. «(s) = e(s + aes + By + Bos + Bss? 
and ; 2 
(8) = 8? (s + o)e* + (Bx + Bas) (d3 +. oor 


has been discussed by Hartree and other’®.§. Another 
special case, into which the equations 'óecurring in 
radiology! and in economios?;* may be trivially trans- 
formed, is the equation 


(a > 0). 
a< $n, 


y(t +1) + ayt) = 0 


se? + a. 


If all 





te 
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solution y = A sin (rt + B) with arbitrary A and 

B, and the general solution approaches this as i 

becomes large. There is a periodic solution fo: 

a = 2kx + $r, where k is any whole number, but the 

general solution oscillates infinitely unless k = 0. 
The non-homogeneous equation 


. Aly) = vto, c 
where v(t) is a known function, can also be solvec 
for those v(t) which have a readily calculable Laplace 
transform. Of course, if any particular solution of (3 
can be found, the problem of finding the genera 
solution, or the solution satisfying ‘boundary con 
ditions’. of our type, is reduced to the same problem 
for (1), just as in the theory of differential equations 

More substantial and more interesting problem: 
are presented by linear difference — differential equa. 
tions with variable coefficients!® and by non-lineai 
equations". The only published application of suck 
& non-linear equation known to me occurs in Lorc 
Cherwell’s investigations by probability methods intc 
the distribution of prime numbers". ) 
E. M. WRIGHT 


Department of Mathematics, 
University of Aberdeen. 
April 26. 

' Sievert, R. M., Acta Radiologica, 22, 237 (1941). 
? van der Werf, JYT., Acta Radiologica, 28, 603 (1942). 
3 Frisch, R., and: Holme, H., Econometrica, 3, 225 (1935). 
5 James, R. W., and Belz, M. H., Econometrica, 4, 157 (1986). 
š Callender, A., Hartree, D. R., and Porter, A., Phil. Trans. Roy 

Soc., À, 235, 415 (1930). 
* Hartree, 2D. "R., Porter, A., Callender, A., and Stevenson, A. B. 

Proc» Roy. Soc., A, 101, 460 (1937). 
? Langer, R.' E.; Trans. Amer. Math. Soc., 81, 837 (1929). 
* Hilb, E., Math.*Ann., 78, 137 (1918). 
° Wright, E. M., Proc. Roy. Soc., Edin. (in the press). 
1 Wright, E. M., Amer. J. Math., 70, 221 (1948). 
u Wright, E. M., Quart. J. Math., 68, 245 (1946)... ' 
12 Lord Cherwell, Nature, 150, 121 (1942). M 
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X-Ray Diffraction Effect Shown by some 


Specimens of Chrysotile ' 


Iw a study of the ‘tailed’ spots occurring on X-ray 
fibre photographs of chrysotile a camerà with. slii 
approximately 0-7 em. high was used, so that nearly 
l em. of the fibre was irradiated. The purpose was 
to obtain lines instead of spots in the X-ray photo. 
graph, and thus facilitate: photometry. The liner 
obtained, however, were beaded, the effect being 
particularly evident with specimens from Barbertor 
(Figs. A and B). A specimen from Thetford showec 
only a slight variation in intensity along the lines 
(Fig. C), and a Russian specimen showed no visible 
variation. The effect can be imitated to some extent 
by pinching at regular intervals a specimen not 
showing it (Fig. D). f 

The beadiness seems to be due to a fairly regula: 


"variation of the scattering power along the fibres, 


possibly due to variation in external conditions during 
their growth. It.is-not due to multiple foci in the 
X-ray tube or irregularities in the slit system, since 


: the beads move up and down with the specirner 


when its position is changed ; they are not shown by 
all specimens, and are independent of the tube and 
camera used. It is unlikely that they are caused by 
non-uniform mechanical deformation of the fibres in 
detaching them from the lump, since they were shown 
by a specimen 0-10 cm. x 0-14 em. in cross-section, 
which was quite rigid and could not bend to any 


extent during detachment. 
S 


ipt 
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(A) Specimen of chrysotile from Barberton, South Africa. (B) 

Another specimen from Barberton. (C) Specimen from Thetford, 
Canada, (D) Specimen C, pinched at intervals 


040— 


We are grateful to Dr. F. A. Bannister, of the 
British Museum (Natural History), for verifying the 
existence of the beadiness with his apparatus, and 
to Dr. F. J. North, of the National Museum of Wales, 
for the gift of specimens. Part of the apparatus used 
was purchased with a grant from the Royal Society 

J. G. JONES 
A. J. C. WirsoN 
Viriamu Jones Laboratory, 
University College, Cardiff. 
April 28. 
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Low-Order Detonation in Solid High 
my Meg Explosives 

Tug recent communication! of Jones and Mitchell 
reporting the existence of a specific stable ‘low’ 
velocity of detonation in the case of crystalline or 
granulated T.N.T. is of considerable interest in that 
it enyphasizes the importance of grain size in low- 
density unconfined charges, I have obtained similar 
results in the case of heavily confined cast T.N.T. 
charges, in which the grain size can be varied over 
fairly wide limits by variation in casting technique 
and alteration in the rate of charge cooling. 


28r 
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Velocities of detonation were measured over 30-' 


| em. intervals by the Dautriche method with cali- 


brated LC.I. Cordtex as the standard detonant. 
Heavy copper confinement (3-2 gm./sq. cm. of charge 
surface) was employed, and measurements were made 
at a number of different charge diameters. The. 
detonation velocities obtained with two widely 
different rates of charge cooling are summarized 
in the accompanying graph. It will be seen that 
plots of 1/U* against 1/R, where U is the observed 
velocity of detonation and R the charge radius, are 
approximately linear in character; but the slope 
of the line increases markedly with decreased cooling 


rate. The two experimental lines thus obtained are, . 


of course, only two representatives of an infinite 

number possible between certain limits. These ‘low’. 
detonation velocities obtained by slew. cooling were. 
apparently stable in the sense that no change in 

velocity could be detected over 24 in. of charge 

length. The reduction in detonation velocity effected 

by slow cooling was gery considerable, amounting 

to as much as 850 m./sec. at a charge diameter of 

l in., and cannot, therefore, be explained in terms: 
of density changes, since these were very slight even. 

at the slowest cooling rates. — '* ai 

Hydrodynamica} calculations of detonation velocity 
assume that decomposition occurs at constant volume, 
under which condition it is dependent only on the, 
heat of detonation and the density of the explosive... ” 
It has been known for some time, however, that in the 
case of solid high explosives, the detonation velocity 
normally decreases with decreasing charge radius. 
The best explanation of these detonation values 
lower than the hydrodynamic detonation velocity is 
on the basis of the lateral energy loss hypothesis of - 
H. Jones? In the case of solid high explosives, . 
decomposition rarely occurs at constant volume since. ^ 
the process of chemical decomposition requires &.. 
very small but nevertheless finite time for completion. 
There is, therefore, behind the detonation. front: a 
region of finite length where equilibrium conditions 
have not yet been established, and. which is usually 
termed the reaction zone. As a result of the very 
high pressures developed, some lateral expansion of. 
the detonation products may occur in the region of 
the reaction zone, that is, before decomposition is 
complete, so that the maximum temperature and 
pressure are not developed. This will result in an 
energy decrease at the detonation front; with an 
attendant diminution in the velocity with which the | 
detonation wave is propagated through the explosive. 

The lateral energy losses will be a function of: 
(1) the charge radius ; (2) the degree of confinement ; 
(8) the ‘reaction time’ of the explosive, or the time 
required for the primary decomposition process, since 
this will determine the length of the reaction zone, 
and Hence’ the time during which ‘effective lateral 
expansion” can occur. 

From the present series of experiments, in which 
considerable velocity changes have been produced at 
constant charge diameter and confinement by altera- 
tion in the rate of charge cooling, it would appear 
that the ‘reaction time’ of cast T.N.T. is a function 
of the rate of charge cooling. Since it is well estab- 
lished that the crystal size is very dependent on the 
rate gf cliarge cooling, it seems very probable that the 
time’ of cast T.N.T. is a function of hts 

e 
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< detonation wave will be discussed fully in a paper. 
to be published shortly. 

I acknowledge my thanks to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
letter. 

T. C. TRANTER 

Department of Chemistry, 

University, Birmingham. 

April 17. 
! Jones, E., and Mitchell, D., Nature, 161, 98 (1948). 
* Jones, H., Proc. Roy. Soc., A, 189, 415 (1947). 





Anomalous Magneto-Resistance Effects 
in Bismuth 


Tue change of electrical resistance of bismuth 
in magnetic fields has been extensively studied, and 
the investigations of Kapitza! and subsequent workers 
on single erystals have led to the conclusion that the 
increase in resistance is proportional to the square 
of the field-strength in weak-fields, becoming linear 
in strong fields. In the course of an investigation 
into the behaviour of thin fibres of bismuth, we have 
obtained results which indicate that in certain cir- 
cumstances the resistance may undergo a small 

. decrease at low field.strengths. . 
: Fibres of bismuth in an envelope of soda glass may 
be prepared by hot-drawing and a wide variation in 
diameter is readily obtainable. The range in our 
experiments was about 6-150 u. For various orienta- 
tions of the magnetic field the resistance has been 
measured as a function of the angular displacement 
of the specimen. With the axis of rotation parallel 
-to the specimen and perpendicular to the field, the 
resistance ‘cycles’ have a periodicity of n. A typical 


4 example is shown in Fig. 1. 


Comparison of sueh results with those obtained for 
single crystals? leads to the conclusion that, in general, 
the fibres are single crystals with the main cleavage 
plane parallel to the axis. 

For a given orientation, the resistance may be 
plotted against field.strength. In the case of certain 
fibres the curve so obtained is anomalous in that the 
change of resistance is negative for a certain range 
of field strength. The effect is illustrated in Fig. 2, 
which was obtained with a fibre orientation corres- 
‘ponding to the minimum of Fig. 1. 
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` Fig. 1. Variation of resistance with orientation of field for a field 
‘of 6, 300. oersteds (R, = 42 ohms) = 
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The anomalous change is quite small, and it will 
be seen that at the minimum of Fig. 2 it is of the 
order of 4 parts in 104. At first sight, a possible 
interpretation would appear to be in terms of a 
Hall m.M.F.; but the form of the specimens makes 
this unlikely and, moreover, the phenomenon does 
not appear with all fibres. 

A negative change in resistance has been predicted 
on theoretical grounds by Meixner’ for certain rela- 
tive orientations of current, field and erystal axis. 
No previous experimental evidence is known to us, 
with the possible exception of a paper by Casimir 
and Gerritsen‘. The latter, however, attribute their 
apparent Umkehreffekt, obtained with a single erystal, 
to the presence of-a Hall g.w.r. In thé case’ of our 
specimens, it would seem that while’ the’ direction 
of the current is normally parallel to the main 
cleavage plane, cases sometimes occur. in "which this 


‘is no longer the case. 


A more detailed discussion will be presented else- 
where. 
G. K. T. CONN 
B. DONOVAN 
Department of Physics, 
University, 
Sheffield, 10. 
April 20. 
! Kapitza, P., Proc. Roy. Soc., A, 119, 358 (1928). 
? Stierstadt, O., Z. Phys., 85, 310 (1933). 
3 Meixner, J., Ann. Phys. Lpz., 80, 105 (1939). 
‘Casimir, H. B. G., and Gerritsen, A. N., Physica, 8, 1107 (1941). 
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Excited States of Silver Bromide and lodide 


Ir appears that study of the absorption spectra 
of the silver halide vapours has, with the exception! 
of silver chloride, hitherto been confined to wave- 
lengths above about 2500A. We have recently 
photographed the absorption spectra of silver bromide 
and iodide in the range 2150-3000 A. with a Hilger 
medium quartz instrument. Within rather critical 
pressure limits, red-degraded absorption bands are 
observed in the region 2150—2475 A. for silver bromide 
and 2150-2350 A. for silver iodide. 

"For silver bromide, some forty bands have been 
assigned to a single system involving a transition 


between the ground-state? and:an excited state with’ 
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constants ve = 43,537-4, «x = 205-0, Zu, = 0-74 


cm." The vibrational constants refer to !Ags!Br, | 


In the spectrum of silver iodide in this region, 
there appear to be two partly overlapping systems, 
resulting from transitions from the ground-state to 
two excited states : 

C. vg == 44,717-7, we = 158-1, teog = 2-3 (for 19? AíT), 

D. ve ~~ 46,000, c, ~ 165 em., 

Thirty bands have been assigned to system C <- N, 
17 to D<- N. 

‘The products of dissociation cannot be determined 
unambiguously; but the most likely products are 
Ag(@P) plus halogen (*P) for all three excited levels. 
i The relations between the states of the silver 
halides are summarized below, where ke is the force- 
constant in dyne/em. x 1075, and va is the system- 
origin in electron-volts. There seems to be little 
doubt that the new levels are analogous to the levels 
C and D of silver chloride. 


State Ag) AgBr Agi 
D Pe 6-05 — 5-7 
ke 1:3, ias 0:9. 
e Ve 5-40 5-40 6-54 
ke 1:318 1:149 0-85 
^ B Pe 3-92 3-88 3:87 
à ke 1:220 0-894 0-5215 
N Ye 0 0 0 
E ke 1:832 1:678 1:483 


R. F. Barrow 
M. F. R. Mukcauv 
Physical Chemistry Laboratory, 
Oxford. : 
t Jenkins, F. A., and Rochester, G. D., Phys. Rev., 59, 1141 (1937). 
* Brice, B. A., Phys. Hev.; 88, 658 (1931). ` 
* Barrow, R. F., and Mulcahy, M. F. R., Proc. Phys. Soc., 61, 99 (1948). 





* "The ‘Renal Threshold’ 


ACCORDING to the definition of Barclay et al.!, the 
‘renal threshold’ can be expressed as a rate of tubular 
reabsorption per 100 e.c. glomerular filtrate. Thus 


e Ra, a) 
T 100 Ü 
where T is ‘threshold’, Re is the amount of the 
‘threshold substance’ reabsorbed by the tubules 
(mgm./min.), and C is clearance of inulin, or mannitol. 
The same conception of the ‘threshold’ is also used 
by Harrison et al.*. 

In 1945 I published with Szenes? à paper entitled 
‘‘Aglucosuric Blood Sugar Concentration"; this is 
a calculated blood sugar concentration, above which 
filtered glucose is not reabsorbed, but passes into the 
urine. This concentration is thus a dynamic 
‘threshold’; and the formula can, of course, be used 
not only in the case of glucose, but also in the case of 
any other ‘threshold substance’. * 

/e deduced the formula of such a threshold sub- 
stance concentration as follows : 


Ex = Fa -— Hm, (2) 


where Hx is excreted substance (mgm./min.), Fw is 
iltered substance (mgm./min.). 


= OPO. py OAR, 


100 100 ' 


where V is urine (c.c./min.), Us is concentration of 
substance in urine (mgm. per cent), C is clearance 


* 





BIT 


: of inulin, Px is concentration of substance in blood 


(mgm. per cent), and Az is threshold (Szenes and . S 
Féldi’s formula). : P 


V.Ua. 





So V.Uz = GPa — C.Ax; Ax = Px — "E 
. UV 
but C = ^U 


where U and P are urinary and plasma inulin con- 
centration (mgm. per cent) respectively. 


Hence Aw = Px — $ Uv. -: (3). 

The purpose of the present note is to determine the 

relation of our formula to Barclay’s ‘threshold’, — 
As I have pointed out above, Barclay's formula is: | 


T = 100 € 


pong, 


[0] 
From equation (2) : 
Re = Fa Ex. 








Hence T = Pt Fs | 09 = Qr VUs 
C Ü 
V.Ux P NE 
Pr — ge — g ee 


Thus Barclay's 'thresbold' and our formula are | 
identical. This is noteworthy. because we have ~ 
deduced our formula by means of mathematical con- 
siderations, while Barclay chose his definition of the ^ 
threshold because “plasma values. are usually ex. 
pressed to 100 c.c. and . .. 100 c.c. would appear to 
be fairly close to the more recent determination of. 
the average rate of filtration in man", 





From the equations 
| Re = sae and Pa = ore, 
we have Re 42 
: Fe Px’ 
whence Am = Pæ. ps Um ES (4) 


This equation shows that the calculated concentration 
of the threshold substance in the blood is à function 
of the actual concentration, the rate of tubular 
reabsorption and, glomerular filtration. 
M. Fórp: 
First Medical Clinie, : 
Budapest. 
April 12. 
Barclay and Cooke, Nature, 154, 85 (1944). 1 
* Harrison and Harrison, Amer. J. Physiol, 184, 78 (1041). 
* Szenes and Földi, Orvosok Lapja, 8 (1945, in Hungarian). 
* Földi, Szabó and Zsoldos, Experientia, 8, 8 (1947). 


A New:Synthesis of 2 : 7-Disubstituted- 
1:253: 4-tetrahydro-iso-quinolines 


Ir has been shown by Holliman and Mann! that 
o-2-bromoethyl.benzyl bromide (I) condenses readily 
with primary amines to give 2-substituted-1 : 2:31 4: 
tetrahydro-iso-quinolines (II) ^ Although hitherto 
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© this has apparently been the only known method for 
the synthesis of 2-aryl-iso-quinolines of type (IJ), 
-it has one serious disadvantage, namely, that for 
"various reasons it does not lend itself to the prepara- 
tion of iso-quinolines of this type having substituent 
“groups in the benzene ring. The presence of such 
groups may be essential if the tetrahydro-iso- 
quinoline is to possess marked physiological action. 
To overcome this difficulty we have developed the 
following synthesis. 
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The name 'tryptochrome' is suggested for the pig- 
ment; since it closely resembles; and may be identical 
with, the pigment formed in the well-known protein- 
ochrome reaction, obtained when tryptophan or a 
trypsin digest. of protein is treated with bromine 
water, and extracted with amyl! alcohol. The trypto- 
chrome test will show free tryptophan in dilutions 
down to about: 1 in 100,000. None of the other 
common amino-acids gives the reaction. On pro- 
longed boiling with sufficient iodate, indole forms a 
mixture of pigments, including what 
appear to be indirubin and isatin; but 


I s 
PA ` CH,CH,CI LOS CEO ‘a RR. the conditions are much more drastic 
| | || CH; than those required for tryptochrome, 
| | at et | lcs and persulphate is more effective than 

NO ) NO, NOK A p iodate. Addition of iodate to a faintly 

CH,Cl ‘CH: acid solution of adrenaline leads to 
ai v formation at room temperature of an 


2-Phenyl-ethyl chloride on nitration affords p- 
nitrophenyl-ethyl chloride? (III), which we find under- 
goes ready chloromethylation to the crystalline 
5-nitro-2(2-chloroethyl)-benzyl chloride (IV). We 
have condensed this compound with several primary 
amines to obtain in each case the corresponding 
7-nitro-2-aryl-l: 2:3 : 4-tetrahydro-iso-quinoline (V). 
These iso-quinolines have in turn been converted to 
their 7.amino, 7-acetamido and other derivatives. 
The preparation of the dichloride (IV) is much 
simpler than that of the dibromide (I) and thus 
affords a ready route to these 7-substituted-iso- 
quinoline derivatives. . 

2-Phenyl-ethyl bromide can be similarly nitrated 
and then bromomethylated to form 5-nitro-2(2- 
bromoethyl)-benzyl bromide, which also readily gives 
the above cyclization with primary amines. 

We are now investigating the synthesis of the 
phosphorus and arsenie analogues of compounds of 
type (V). 

F. G. MANN 
University Chemical Laboratory, Mas DESEE 
Cambridge. 
! Holliman and Mann, J. Chem. Soe., 34 (1945). 
? Barger, J. Chem. Soc., 95, 2193 (1909). 


Tryptochrome : a Pigment Derived 
` from Tryptophan 
Waen 5 ml. of a very dilute (c. 0-05 per cent) 
solution of tryptophan in 60-80 per cent acetic acid 
is treated with a drop of 1 per cent aqueous pot- 
assium iodate, and warmed to boiling, a violet-pink 
colour develops, and an intense greenish-orange 
fluorescence. On dilution with two volumes of water, 
the pigment gradually separates, and can be extracted 
with ésobutyl alcohol or with chloroform, in which 
solvent it shows a strong absorption band at à 565- 
: 555 my, and a weak band at à 520-515 my. Pigment 
' formation requires a large excess of acetic acid, 
otherwise the mixture turns brown, and an iodo- 
tryptophan is precipitated, from which the pigment 
cannot be generated. The pigment is stable in acid 
solution, and both tint and fluorescence survive ex- 
posure to air and light for months. 

The iodate can be replaced by hypochlorite 
bromate, or free bromine; but the pigmegft is less 
pure, and is very easily destroyed by à s 
of the reagent. Chlorate, peroxid 
perborate, manganese dioxide, ferricyanide and ferric 
iron are ineffective for colour production. 





= 


iodoadrenochrome!. Under such con- 
ditions, tryptophan gives no colour. Adrenochrome 
closely resembles tryptochrome in tint, but neither it 
nor indirubin shows the orange fluorescence charae- 
teristic of tryptochrome. 

Structure of tryptochrome. (1) Analysis of the 
product crystallized from a mixture of chloroform 
and light petroleum gives the percentage composition : 
C, 69-9; H, 4:6; N, 13-9, corresponding to the 
formula C,;H,4,0,N,. (2) The reaction requires the 
free a-amino-group of the tryptophan. It is not 
given by unhydrolysed proteins, or by f-indolepro- 
pionie acid, or by tryptophan after treatment with 
nitrous acid or formaldehyde. (3) The reaction 
requires an unsubstituted «-carbon in the pyrrole 


: ring. (4) Reduction in acetic acid by magnesium or 


zine yields a leuco-product that gives no catechol 
reaction with molybdate or phenolic reaction with 
iron. The leuco-product slowly reoxidizes to trypto- 
chrome on aeration. Hence it is concluded that 
tryptoehrome, unlike adrenochrome, is not à quinone. 

The evidence now obtained suggests that trypto- 
chrome is an indirubinoid derivative. 

The preparation and properties of tryptochrome 
are being investigated in the Chemical Department 
of this University by Mr. W. A. Boggust, aided by 
a grant from the Medical Research Council of Ireland. 
I am very grateful to Prof. Wesley Cocker for these 
facilities and for the interest he has taken in the 
work. 

W. R. FEARON 

Department of Biochemistry, 

Trinity College, 
Dublin. 
April 20. to 
1 Richter, D., and Blasehko, H., J. Chem. Soe., 601 (1927). 





Alkaline Phosphatase and Tumour Inhibition 


In the eourse of bioassays of extracts of normal 
male urine}? for tumour-inhibiting properties, we 
have investigated their effect on alkaline phosphatase 
present in certain tumours by Gomori's histological 
technique. Similar examinations were carried out 
using other tumour-inhibitory substances, namely, 
stilbeestrol* and eolchicine'5. 

For the purpose of denoting the quantity oi 
alkaline phosphatase in the tissues under investigation, 
we have used mouse kidney tissue as a comparative 
standard. All tissues, treated and untreated tumours 
and kidney, were incubated in the same jar and their 
further treatment carried out under identical condi: 
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ons. Inbred albino mice were used as experimental 
nimals. ' 

(1) Tumours investigated. ‘Transplants of Twort- 
lammary carcinoma, sarcoma and carcinoma induced 
y subcutaneous inoculation of crystallized methyl- 
holanthrene, a transplant from the induced car- 
inoma, spontaneous mammary carcinoma in mice 
nd their transplant. The Twort-mammary car- 
inoma shows a high concentration of alkaline phos- 
hataae, so also do the transplants of the spontaneous 
lammary carcinoma in the first generation, but 
> a lesser degree. The other tumours referred to 
bove contained little or no demonstrable alkaline 
hosphatase. 

For the purpose of continuing our investigation 
‘wort-mammary carcinoma were used. 

(2) Tumour-inhibiting substances. (a) Toluene 
tract of urine and certain fractions thereof (pos- 
bly related to H 11), single dose 0-8 or 1-6 mgm. 
) Stilbeestrol, single dose 0-25 mgm. (a) and (b) 
ere dissolved in 0-05 ml. of arachis oil and injected 
itraperitoneally twice a day on seven consecutive 
ays. (c) Colchicine, 0-02 mgm. in 0-2 ml. of water, 
19 mitoses arresting doses, given subcutaneously 
vice a day on three or five consecutive days. Mice 
ere dissected when their body temperature dropped 
» 32-8? C. or less. 

Untreated tumour-bearers or mice treated with 
achis oil were used as controls. 





Fig. 1. 


x 200 Fig.2. x 200 
Results. (a) Urinary extracts : & marked diminution 
4, in some cases, almost a complete absence of 
saline phosphatase even in highly cellular portions 
the tumours. The accompanying photomicrographs 
control and treated tumours of approximately 
e same growth-rate and cellularity show these 
fferences (Fig. 1, injected with arachis oil, 63 sq. 
m.; Fig. 2, treated with extract, 60 sq. mm. 
rface area). It was our experience, however, that 
e amount of alkaline phosphatase demonstrable 
ig approximately inversely proportional to the 
gree of inhibition of growth. 

(b) Stilbcestrol: no diminution, but perhaps an 
srease in alkaline phosphatase. The adrenals of 
e treated mice, when compared to the controls, 
ow a marked deposit of alkaline phosphatase in the 
beapsular layers of the zona glomerulosa. This 
pearance may be of interest as it is claimed that 
zeneration of the adrenocortical cells commences in 
is area. 

(c) Colchicine: alkaline phosphatase diminution 
to cellular degeneration of tumours. 


NATURE 


339 


"The cellular or other structure of each tumour was 
checked by hematoxylin-eosin staining of alternate 
sections. 

lt would appear that growth inhibitors present in 
normal male urine directly or indirectly reduce the 
alkaline phosphatase content of certain tumour cells. 


1 R. F. FLEMING 
+O. PECZENIK 
Department of Pathology, 
Hosa Research Laboratories, 
Sunbury-on-Thames, Middx. 
May 12. 

1 Thompson, J. H., Holt, P. F., Forbes Jones, R., Haydu, N., and 

Kennedy, G. Y., Med. Press, 205, 1 (1941). 
? Williams, J, L., and Walters, C. L., Nature, 159, 503 (1947). 
? Haddow, A., Brit. Med. Bull., 4, 417 (1947). 
* Amoroso, C. E., Nature, 185, 266 (1935). 
* Ludford, R. J., J. Nat. Cancer Inst., 6, 89 (1945). 
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Effect of Sputum on Streptomycin 


IN a small series of seventeen cases of whooping 
cough treated with streptomycin, no beneficial effects 
were noted. The children receiving parenteral 
therapy, five hours after injection, had blood-levels 
of 2-12 units per ml. It was not possible to detect 
streptomycin in the blood of thirteen patients 
receiving aerosal therapy after 15, 30, 60 min. or 
3 hr. The urine of these patients at no time during 
24 hr. showed the presence of streptomycin. 

Because of the inability to recover streptomycin 
after inhalation, in vitro tests were devised to observe 
the behaviour of streptomycin in the presence of 
lung extract, lung tissue, mucin and gastric: juice ; 
the sources of these substances were sputum, 6 gm. 
of guinea pig lung ground in 10 c.c. nutrient broth, 
10 per cent potassium hyaluronate and human 
resting-gastric juice, respectively. 

Using the streptomycin assay technique devised by 
Mitehison, clear-cut results were obtained. The 
10-mm. column of assay agar containing Staph. mayo 
was. layered with the test material and the zone of 
growth inhibition of staphylococci was measured. 

The mucin of the gastric juice, in contrast to the 
lung extract, potassium hyaluronate and sputum, 
allowed full activity of the streptomycin. .Sputum 
was either shaken with streptomycin in a bottle 
containing glass beads before it was layered on a 
column of assay agar, or the sputum was layered on 
the medium and the streptomycin inoculated on top 
of the sputum. The potassium hyaluronate was 
shaken with streptomycin before being transferred 
into the assay tube. 

By plotting the zone of growth inhibition in mm, 
against the logarithm of a known concentration of 2, 
3, 4, 5, 10, 50 units streptomycin per ml., a graph 
was obtained*from which the streptomycin content. 
of inoculated material could be read. When layered 
on to the agar, before incubation, all mixturas were 
known to have a final concentration of 5 units 
streptomycin per ml, After 18-hr. incubation’ these 
mixtures were shown to contain less than one unit 
per ml. 

Table 1 represents two experiments. The mean in 
mm. ofShibition and standard deviation of ten tubes 
for éach puts recorded. "Table 2 represents the 
mean and st&ndard deviation of six tubes which were 
layered with Wputum collected from a patient at 0, 
3, 6, 9 hr. after having received an intramuscular 
injection of 1 gm. streptomycin. (Patient's blood 
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Table 2, Mean and standard deviation of zone of inhibition 
induced by sputum, before and after parenteral streptomycin 
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Shr. after receiving the streptomycin contained 7 units 
per ml.) s 

The differences between the three left-hand groups 
of Table 1 and either of the two right-hand groups, 
and the difference between the experimental groups 
and the control in Table 2 would have happened by 
chance much less than once in a thousand trials. 
This means that the difference between the means 
is highly significant. 

The sputum, which was found to be alkaline, 
prevented the action of streptomycin either by a 
mechanical inhibitory action, or by a chemical 
inactivation, but not as a result of an acid reaction. 

This observation helps to explain why organisms 
normally sensitive to streptomycin fail to be affected 


when embedded in sputum. The unsuccessful strep- _ 


tomycin trial in whooping cough may possibly be 
explained in this way. The disappointing results in 
the treatment of pulmonary tuberculosis can be 
understood, for on this basis tubercle bacilli, lying in 
sputum which has rendered the antibiotic sublethal, 
multiply and become resistant. The tubercle bacilli 
free in the spinal cord are destroyed, whereas those 
embedded in exudate at the base of the brain survive. 
When the tubercle bacilli lie on surface lesions such 
as ulcers of the larynx or vocal cords, the response 
to treatment is dramatic; but open phthisis is proving 
resistant;to treatment. E- 

Thanks are due to the Non-tuberculosis Strepto- 
mycin Trials Committee for the streptomycin and to 
Dr. B. Woolf and Miss E. Duncan for the statistical 
agsay. 

F HERTA SOHWABACHER 

Ministry of Health Laboratory, 

Sector IV, 
Watford. 


Reconstruction of Laccase from its Protein 
i and Copper 


T&E;conception that oxidases are metallo-protein 
compounds in which the metal plays an essential 
“part in the catalytic activity of the enzyme was 
introduced by Gabriel Bertrand! in the course of his 
studies on laccase, the oxidizing enzyme prggent in 
the latex of the Indo-Chinese lacquer tree. gAs crude 







"preparations of laccase contained an fAppreciable 
amount of manganese, Bertrand assdmféd that this 
metal forms the active part of the oxidase. A more 


recent study of this problem by Keilin and Mann?, 


$: 
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; Table Lh “Mean and standard deviation of zone of inhibition — 


‘manganese but. copper. 





based upon highly purified enzyme prepared on a 


“large scale from the latex of different lacquer trees, 


produced evidence that the active metal is not 
This. view, however, was 
challenged by Didier Bertrand?, who claimed to have 
isolated an enzym» of higher activity which contained 
0-15 per cent manganese and only 0-014 per cent 
eopper. 

While studying the properties of lacease, an attempt 
was made to split the enzyme into its two constituent 
parts and to reconstruct it from its protein and a 
metal. The method used was that devised by 
Kubowitz* in the course of his study on the polyphenol 
oxidase of potato. The experiments were carried out 
as follows : 

(1) The activity of the enzyme was tested in the 
Bareroft manometers. The following system was 
used: 10 mgm. pyrocatechol or hydroquinone, a 
suitable amount of laccase preparation, 0-1 M 
phosphate buffer pH 6-7 to a final volume of 3:3 ml, 
The manometer was shaken at about 160 cycles per 
min. and readings were made for the first six minutes, 

(2) Enzyme preparations of activity (Qo,) varying 
from 3,000 to 18,000 in presence of pyrocatechol were 
obtained from the latex of the Indo-Chinese lacquer 
tree (Rhus succedanea) by fractional precipitation: 
with alcohol and ammonium sulphate and by further 
purification with tricalcium phosphate gel. 











Fig. 1 


(3) The splitting of the enzyme was performed in : 
modified flask of the Barcroft differential manometei 
(see Fig. 1). The flask (a) of:about 30 ml. capacity 
has a side bulb (b) with a ground. joint so that thi 
contents of the bulb can easily be run into the flask 
by giving it a half-turn. The flask is provided with 
a stopper and tap (c) which can be connected. with. £ 
vacuum pump and to a source of pure nitrogen. Twi 
small dangling tubes (d and e) are suspended by 
means of platinum hooks from the lip of the centra 
tube (f) fused to the bottom of the flask. 

4 ml. of either crude or purified concentratec 
enzyme preparation and 1 ml. 0-5 M phosphate 
buffer pH 7-0 are placed in the flask a. The dangling 
tubes d and e receive 2 mgm. catechol and 3:2 mgm 
ascorbic acid respectively and the side bulb b receive; 
0.03-0-05 ml. 2 M potassium cyanide in 0:05 A 
potassium hydroxide. After evacuating the flasi 
and filling it with pure nitrogen, catechol and ascorbii 
acid are added to the enzyme by dislodging the dangling 
tubes, and then cyanide is added from the side bulb 
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The mixture is left standing for 30 min. at room 
temperature. The flask is then opened and its 
contents are cooled to 0° C. and saturated with solid 
ammonium sulphate. The precipitated enzyme is 
centrifuged off and washed with 50 ml. of saturated |‘ 
ammonium sulphate containing 0.02 M potassium 
cyanide. The precipitate is dissolved in the minimum 
amount of water and dialysed for 12 hr. at 0? C. 
against 31. of 0-01 M phosphate buffer pH 7 and for 
a further 36 hours against 3 l. 0-005 M phosphate, 
which is changed three times. \ 

The enzyme preparation thus obtained has almest 
completely lost its catalytic activity in the oxidation 
of catechol or hydroquinone. 
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Inactivated laccase 
o 
. Minutes 
Fig. 2 


(4) For the reactivation of this enzyme preparation, 
2-56-12 ugm. of cupric, ferric or manganese ions are 
added (as cupric and ferric sulphates or manganese 
chloride) to 2 ml. samples of the inactivated enzyme 
preparation and left standing at room temperature 
for periods varying from 30 min. to 3 hr. The 
catalytic activities of these samples were then tested 
and compared with those of the untreated control 
samples (I) estimated at the beginning of the ex- 
periments, the control samples (II) treated only 
with ammonium sulphate and dialysed, and the 
samples inactivated by cyanide treatment. These 
experiments show that the activity of the cyanide- 
treated samples of laccase was not affected by the 
addition of either-ferric or manganese ions, but was 
markedly increased by the addition of very small 
quantities of cupric ions. Fig. 2, which summarizes 
the results of the experiments with cupric ions, shows 
that the addition of 2-5 ugm. of this metal to the 


‘inactivated enzyme raised its activity to a level 


occupying an intermediate position between the 
controls I and IY. That the activity of this recon- 
structed enzyme is somewhat higher than that of the 
control IT is probably due to the fact that cyanide 
protected the protein of the inactivated enzyme from 
slow but irreversible changes which were proceeding 
in the control preparation II when it was submitted 


` 
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to precipitation and dialysis. It is important to note 
that the small concentration of cupric ions which 
strongly activated the cyanide-treated enzyme had 


no catalytic effect on the oxidation of either catechol’ 


or hydroquinone, and when added to the control 
enzyme preparations slightly inhibited their activities 
(Fig. 2). 

These, experiments clearly demonstrate that laccase 
is & copper-protein enzyme. 


My thanks are due to Prof. `D. Keilin, for his help , 


and advice. 
A. TxssrERES 
Molteno Institute, 
University of Cambridge. 


t Bertrand, G., C.R. Acad. Sci., Paris, 118, 1216 (1894); 124, 1032 
(1897) ; 124, 1355 (1897). 

? Keilin, D., and Mann, T., Nature, 148, 23 (1939).- 

3 Bertrand, D., Bull. Soc. Chim. biol., 26, 45 (1914) ; 29, 013 (1947). 

* Kubowitz, F., Biochem. Z., 299, 32 (1938). 


Localizátion of Polyphenoloxidase in the 
Chloroplasts of Beta vulgaris 
Tus chloroplast as the seat of chlorophyll pigments 


in plants occupies a unique position in the economy 
of the green cell. In recent years there has been a 


renewed interest in the reactions and properties of - 


chloroplasts as a result of the work of Hill^* and 
Hil and Searisbrick?:s, who’ demonstrated that the 
reaction characteristic of photosynthesis in green 
plants, the evolution of oxygen, occurs in appreciable 
quantities in isolated chloroplasts under the influence 
of light and in the presence of suitable oxidants. 

In the course of an investigation of oxygen evolu- 
tion by isolated chloroplasts, it was deemed important 
to explore their enzymatic composition. Of special 
interest were considered enzymes capable of partici- 
pating in oxidation-reduction reactions and, more 
particularly, those -localized principally, if not 
entirely, in, the chloroplasts. This communication 
presents evidence that & copper enzyme, polyphenol- 
oxidase (otherwise known as tyrosinase or cate- 
cholasé), is localized in the chloroplasts of spinach 
beet (chard), Beta vulgaris. 

In a preliminary experiment, it was found that the 


` addition of catechol to a crude leaf extract of spinach 


beet leaves was followed by a rapid uptakd@of oxygen. 
This suggested the presence of a polyphenoloxidase 
in the leaves, and it; became of interest to determine 
whether the enzyme is found in the chloroplasts or 
in the cytoplasmic fluid obtained after the separation 


of chloroplasts and their fragments. 





Leaves of plants grown in sand cultures were 
i ed in a Waring blender and the green extract 

actionated by high-speed centrifugation (approxi- 
mately 25,000 g) into a suspension of chloroplast 
fragments. and a ‘cytoplasmic fluid’ practically free of 
‘chlorophyll. 

Polyphenoloxidase activity of the two fractions 
was tested by using catalytic amourits of catechol 
with ascorbic acid as a substrate?. Consistent with 
the well-established®.” copper-protein nature ‘of poly- 
phenoloxidase, the activity of this enzyme'in the 
chloroplasts was inhibited with cyanide and carbon 
mogoxide. The carbon monoxide inhibition was 
insens&ive to light*. The enzyme was also inhibited 
by mo specific copper poisons such as sodium 
diethy]diXttocarbamate®. 

The procedures used for disintegrating leaves were 
necessarily drastic and resulted in disruption of 


~ 
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cytoplasmic bodies, including the chloroplasts. The 
possibility was therefore considered that the localiza- 
tion of polyphenoloxidase activity in the chloroplasts 
could be attributed to preparatory technique. On 
a priori grounds this was considered unlikely: the 
enzyme persisted in the chloroplast fragments and 
was absent from the cytoplasmic fluid, into which it 
would be expected to pass in case of disruption of the 
chloroplasts. Nevertheless, experiments were carried 
out with the experimental procedures modified in 
several respects, giving special attention to differences 
in technique which might have accounted for such 
divergent reports as were found in the literature. 
First, the possibility was considered that if the 
enzyme were originally present in the cytoplasmic 
fluid, then the high-speed centrifugation used for 


separating the chloroplast fragments might have. 


sedimented the enzyme as well. This point was tested 
by adding a crude potato polyphenoloxidase to the 
leaf mash prior to the high-speed centrifugation. 
Upon subsequent fractionation of the mash into 
chloroplast fragments and cytoplasmic ‘fluid, the 
added potato polyphenoloxidase was recovered in the 
cytoplasmic fluid. The polyphenoloxidase activity of 
the chloroplast suspension was not enhanced. 
Warburg and Lüttgens?*, working with similar 
preparations from spinach and sugar beets, attributed 
about a quarter of the polyphenoloxidase activity of 
the crude green leaf extract made at pH 6-5 to 
- chloroplast suspensions and the ‘remaining three- 
quarters to the cytoplasmic fluid. These authors 
considered the pH of the extract important. At an 
- acid reaction, at pH 5 for example, they found that a 
major portion of the cytoplasmic polyphenoloxidase 
was precipitated and in a subsequent centrifugation 
was recovered with the chloroplast fragments. 

Although the preparations used in this investigation 
were uniformly made at pH 6-5, it was undertaken to 
test the effect of hydrogen ion concentration on the 
distribution of polyphenoloxidase by extracting the 
chloroplast suspension at the more alkaline pH 7-3. 
The results indicated that, as with other preparations, 
the polyphenoloxidase activity of leaf extracts made 
at pH 7-3 was also localized in the chloroplasts. 

Bonner and Wildman” studied the respiration of 
spinach leaves and concluded that polyphenoloxidase 
is their terminal oxidase. Unlike the present findings, 
however, tHese authors reported the presence of 
polyphenoloxidase as confined to the cytoplasm 
rather than to the chloroplasts. The technique used 
by Wildman and Bonner! involved grinding the 
chloroplasts in a Charlotte colloid mill, with resultant 
disintegration of chloroplasts into chlorophyll-con- 
taining granules and non-chlorophyllous ‘stroma’. 
These authors" are aware that their conclusions as 
to the distribution of enzymes between chloroplasts 
and cytoplasm can be properly interpreted only with 
reference to their own manipulative technique. It 
was already noted that in the same plant, spinach, 
Warburg and Liittgens® found polyphenoloxidase 
both in chloróplast fragments and in cytoplasm. The 

. spinach -beet used in the present investigation is a 
chenopodiaceous plant related to sugar beet and 
spinach. 

It seemed desirable, in view of the results of Bonner 
and Wildman, to subject the already disrupted 
chloroplasts comprising the chloroplast suspeSsions 
used in this investigation to further disintegration. 
This was done by grinding the green lef extracts 
with glass beads for 10 min. in a Mickle tissue-disinte- 
grating machine, prior to the high-speed centrifuga- 
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tion. A microscopic examination of the ground 
chloroplast suspension disclosed uniform round 
particles more than I millimicron in diameter. This 
further subdivision of the chloroplast fragments failed 
to dislodge the polyphenoloxidase. As before, the 
enzyme was found in the chloroplast suspension 
rather than in the cytoplasmic fluid. The results are 
presented in the accompanying graph. 





18 24 30 86 42 
Time (min.) 


Polyphenoloxidase activity of chloroplast fragments and cyto- 

plasmic fluid of spinach beet. Curve I: disintegrated chloroplast 

suspension containing 0-8 mgm. of chlorophyll. Curve IT: eyto- 

plasmic fluid containing 0-02 mgm. chlorophyll, after removal of 

disintegrated chloroplasts. Reaction mixture contained 2-4 mgm. 

ascorbic acid and 0-02 mgm. catecholin 37/15 potassium phosphate 
buffer (pH 6:5). Temperature of bath, 20° C. 


The localization of a copper protei oxidase in 
cellular bodies so intimately identified with the 
process of photosynthesis raises at once the question 
of the possible participation of this enzyme, directly 
or indirectly, with one or more of the biochemical 
reactions which are linked with the process of photo- 
synthesis in those green plants which contain poly- 
phenoloxidase'*. The answer to this question must 
await further experimentation. 

A full account of these experiments will be pub- 
lished elsewhere. , 

DawrgLn I. AgNON* 
Molteno Institute, ' 
University of Cambridge. 
July 19. : 


* Fellow of the John Simon Guggenheim Memorial Foundation. 
Permanent address: Division of Plant Nutrition, University of Cal- 
fornia, Berkeley. 
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DEFINITIONS OF BOND-ENERGY 
IN PHYSICAL CHEMISTRY 
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HE. expression ‘bond-energy’ continues to be 


used in at least two senses: (a) for the mean 
contribution from each bond of a given type to the 
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total heat, —AH, of formation of the molecule from | 


its constituent atoms; (b) for the energy, AH, 


required to disrupt the molecule at a particular bond : 


into two fragments. 
As was first pointed out by Fajans!, and later 


remarkable degree of constancy over a wide range of 


compounds, provided that the valency of neither X : 
But the ‘bond-energy’, usage (b), may . 


nor Y alters. 
vary markedly with the molecular environment of 
the bond. Despite frequent warnings?, confusion 
. between these two interpretations of ‘bond-energy’ 
stil exists, and it seems to us desirable that the 
simple but ambiguous expression ‘bond-energy’ 
should be abandoned in favour of two separate 
expressions specific for the usages (a) and (b). 


For usage (a), the expression ‘mean bond-energy : since this 


term’ has already been proposed?*. We would further 
suggest the use of the symbol H(X—Y) to denote 
this quantity. The relation between H(X—Y) and 
the thermochemical data for a molecule XY4 is 
given by : 
: n E(X—Y) = —AH ss 

for the reaction 
Xin + nYo —> X Yno), 


that is, the heat of formation of the gaseous com- 
pound from the free atoms of its constituent elements, 
the. ‘atomic heat of formation’. We suggest the, use 

of a superscript a in discussing enthalpy terms for 
reactions in which the initial state of the system is 
that of free atoms, and we follow Bichowsky and 
Rossini* in using Q for (—AH ys). The particular 
—AH,, term in question, above, has then the 
symbol Qf*«y, which, if considered too cumbersome, 
might be modified to Qa. For the heat of formation 
of the gaseous compound from its elements in their 
standard states, we suggest the symbol Qf$(y, while 
for the —-AH,,, for the formation reaction in which 
both the set of initial elements and the final com- 
pound are all in their standard states, the symbol 
Qf? follows from the universally accepted convention 
of Lewis and Randall’, 

For the usage (b), we would suggest the expression 
‘bond dissociation energy’ and the symbol D together 
with a specification of the particular bond; for 
example, D(X Yn—1—Y). In the case of polyatomic 
molecules there is not necessarily an identity between 
the quantities H(X—Y) and the individual D(X—Y) 
values, the only connexion being that, for a given 
molecule, the sum of all the # terms shall equal the 
sum of the D values for each stage in the stepwise 
dissociation of the molecule into free atoms. 

In constructing tables of mean bond-energy terms, 
Sidgwick and Pauling adopted the convention of 
measuring the atomic heats of formation with respect 
to ground-state atoms. Recently, Long and Norrish* 
have expressed the view that in dealing with com- 
pounds of tetravalent carbon, the E values for carbon 


bonds should be assessed, not from the s?p?3P ~ 


ground-state but from the sp? 5S excited state. They 
urge this on the grounds that molecules such as CH, 
(for example) are built up from the tetravalent ag 
carbon atom and not from the divalent ?P ground- 
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state. This change in the zeto from which the total 
energy content is to be measured should be corre- 
spondingly reflected in the symbols used; for 
example, by using Qf¢* in place of Qf?, and E* in 
place of Æ. In this connexion we are unable to agree 
with the statement of Long and Norrish® that 
Pauling’s table of mean bond-energy terms “contains 
values deficient in the case of links involving carbon", 
for Pauling's E values are no less true in respect of 
his definition of a mean bond-energy term than aro’ 
the E* values of Long and Norrish, which are based 


developed by Sidgwick and Pauling, the ‘bond-| © È different definition. 


energy’, usage (a), of a given bond X—Y, shows a, the specific case of tetravalent carbon compounds 


If one adopts consistently the point of view ; that i in 


#i* terms are preferable to, or more significant than, 
E terms (because of the building up of such com- 
pounds from C(5S)), one must recognize the necessity 
of discarding Æ terms in favour of E* terms for a 


. large number of bonds other than those involving 


carbon. An example is provided by the beryllium 


' hydride molecule BeH, which, although dissociating 


to give a ground-state LS beryllium atom, would be 
considered as built up from the excited ?P state; 
similarly with the sodium chloride molecule NaCl, 
'derives' essentially from the ion-pair 


Nat Cl-, despite its dissociation into ground-state 


; atoms. These two examples are relatively simple 


ones; in others, for example, hydrogen fluoride, HF, 
it is rather difficult to identify the- atomic species 
from which the molecule is built up. In general, it 
seems to us that the Pauling convention leads to 
mean bond-energy terms in a more simple and less 


; ambiguous manner than would result from a con- 
' sistent application to all compounds of the convention 


‘used by Long and Norrish in respect of carbon 
: compounds. 

In connexion with their view that, in tetravalent 
‘carbon compounds, É* values are more significant 
‘than E values, Long and Norrish make the specific 
point that it is reasonable to correlate #* (C—H) in 
; CH, with D(CH;—H), whereas a correlation with E 
(C—H) would be meaningless. "They develop from 
‘this point an attack on the problem of deciding 
between the two spectroscopically permissible values 
for ‘Z,’, the AH, for the reaction 


Cgraphite > C(:P)(y. 


Their numerical correlation of #* (C—H) in CH, 
with D(CH;—H) leads them to conclude that 
(Lı +2) ~190 keal./gm. atom, where v is the 
excitation energy, AH,, for the atomic transition 
C(s*p*, °P) — O(sp? *S). Recently, Shenstone', by 
experimental observation, has given the value of v 
as 96:4 keal./gm. atom. This throws some doubt on 
the assessment of (L, + x) ~ 190 keal., since such a 
value would imply that L, is less than 100 kcal. The 
assessment of (L, + x) ~ 190 kcal. is based on two 
assumptions: (i) that the bonds in the -CH, radical 
are roughly equivalent in strength to those in CH, 
(that is, the ‘energy of reorganisation’, of the -CH, 
radical is small), and (ii) that the tetracovalent: state 
of the carbon atom in CH, is identical with the 5S 
state of the free carbon. But, with regard to (i), 
since we cannot either describe with certainty the 
character of the C—H bonds in the -CH, radical 
(sp? or sp? bonding ?), or make due allowance for the 
interacgion between non-bonded hydrogen atoms in 
‘CH, or CH,, the reorganisation energy cannot be 
simply estimated, and might be quite different from 
the value ‘chosen by- Long and Norrish; and in 
respect of (ii) Van Vleck?, in a detailed discussion of 


t 
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. this specific point in 1934, concluded that the 
*valence-state' cannot be identified with any one of 
the six atomic states of the carbon atom corresponding 
to the configuration sp?, but is rather to be considered 
ag a linear combination of all six levels (Van Vleck 
computed that the ‘valence-state’ lies c. 164 kcal. 
above the ?P ground-state). Accordingly, although 
we recognize the power of the argument of Long and 


-Norrish: regarding the assessment of L,, we are 


unable to aecept it as conclusive, and are generally 
of the opinion that further direct experimental work, 
probably on the dissociation of CO or CN or on the 


' later stages of the stepwise dissociation of CH, is 


necessary to settle this important problem. 

Note added in proof.—In connexion with the final 
sentenee of our note, we would direet attention to 
the new. direct measurement of L, by Brewer, Gilles 
and Jenkins? referred to by Pitzer!?. They obtain 
the value 170-39 + 0-20 keal. for Z4 at 0? K. 

H. A. SKINNER 
H. D. SPRINGALL 
Department of Chemistry, The University, 
Manchester 13. 
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I am very grateful to the courtesy of the authors 
of the foregoing letter and the Editors of Nature for 
the opportunity of appending a reply to the criticisms 
involved. 

In the previous paper with Prof. Norrish}, the 
remark that Pauling’s listed values of bond-energies 
contain values which are deficient for links involving 
earbon is consistent with the fact that Pauling, in 
his section on the energies of covalent bonds?, 
describes the covalent bond by a wave function in 
which the coefficients of the various i values are 
such that make the bond-energy a maximum. Having 
thus introduced the concept of bond-energy, Pauling, 
in comparing thermochemical bond-energies, natur- 
ally makes no attempt to divorce their meaning from 


' the wave-mechanical representation, which, on the 


contrary,- would seem to be required by the above 
definition of Skinner and Springall in the case of 
compounds of tetravalent carbon. In this connexion, 
it has frequently been pointed out? that the carbon 
atoms must have the-sp* configuration to provide 
the appropriate wave functions. Accordingly, the 
low values of the carbon :bond-energies calculated 
thermochemicaly from the ground s*p? state are 
‘deficient according to Pauling’s usage, since they 
bear tó the required values no closer relation than 
the fivepence change bears to the cost of a seven- 
penny article for which & shilling has been paid. The 
two usages are nob, in our opinion, based on different 
definitions, the example quoted by Pauling by” way 
of definition being identical with our manner of 
definition. 

It is true that the same principle must be applied 
to a large number of bonds other than those involving 
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carbon. Cases in point are the boron trihalides, 
which require the unpairing of the & electrons on the 
boron atom and its promotion to the sp? configura. 
tion. For co-ordinate links to oxygen, on the other 
hand, as in the amine'oxides and oxyacids of chlorine, 
for example, the question is one of pairing the twc 
unpaired electrons on the oxygen atom, that is 
bringing it from a triplet to a singlet state.. None o: 
the examples quoted by Skinner and Springal 
involving varying degrees of bond polarity create 
any more diffieulty to the one point of view than tc 
the other so far as covalent links are concerned, and 
it is difficult to see their relevance to the discussion. 
For heteropolar molecules such as NatCl-, the 
bond-energy is not to be confused with the ionic 
attraction, which is related to the dissociation energy 
by an algebraic function of the ionization energy o! 
the metal atom and the electron affinity of the non. 


‘ metal atom. In cases such as the BeH molecule, the 


relevant atomic states required to give a stable 
molecular orbital are not normally in doubt, ever 
though the dissociation scheme may involve the 
avoidance of crossed potential energy curves. It is 
the contention of this note that an application of the 
principles of electron-pairing to the selection of 
atomic terms for the derivation of bond-energies does 
not in itself lead to ambiguity, and that failure tc 
apply these principles has on occasions led to erroneous 
conclusions, as pointed out previously^*. 

It is not a fair statement of the facts to say that 
we assumed the bonds in CH; and CH, to be roughly 
equivalent in strength, since these strengths are 
interrelated with Z,, for which limits were derived in 
our paper. It likewise follows from these limits that 
the reorganisation energy of CH, on its formation 
from CH, is small. It may need to be pointed out 
here that, according to the initial definition we gave! 
for the bond-energy- E, the energy of reorganisation 
calculated from experimental data is a net effect 
which includes the effects due to any possible change 
in the bonding to sp? and repulsion between the 


. hydrogen atoms (as well as all other secondary effects 


within the molecule such as that due to delocalization 
of the bonding .electrons*), so that the remarks of 
Skinner and Springall concerning these factors are 
beside the point and do not apply here. The same 
conclusions also follow from the original definition of 
energy of reorganisation® : 


energy of Es 
— dissociation 


energy of 
reorganisation 


energy of _ 
linkage 


It is, of course, possible to define bond-energies in 
such avway that all these effects are separated out, 
but we adopted the more usual convention of 
including them. 

The remaining point concerning the ‘valence-state' 
of carbon as calculated by Van Vleck® is also one of 
convention. Adopting Van Vleck’s convention, it is 
necessary for the sake of consistency to calculate 
bond-energies from the ‘valence-states’ of all other 
atoms (which in the case of oxygen and nitrogen, for 
example, are not the *P and 4S states respectively), 
the energies of some of these states having also been 
calculated’. On this basis, the criticism put forward 
by Skinner and Springall conflicts with their own 
definitions laid down at the outset of their com- 
munieation. Again, we adopted the usual convention 
of referring bond-energies to atomic states. The 
identification of the tetravalent state of carbon with 
the 5S level seemed at the time, in the absence of a 
spectroscopic value, to be confirmed by the calcu- 
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rations of Ufford? and experimental data concerning 
he CN radical’. The discrepancy with the recent 
observations of Shenstone? will'be dealt with in a 
uture communication. It is in no sense responsible 
‘or the discrepancy between our conclusions and. 
hose of Springalli? concerning the heat of atom- 
zation of carbon, this baing due to entirely different 
easons which are discussed in a forthcoming paper. 

In conclusion, it seems to me that the expression 
mean bond-energy term’ is an unfortunate chaice. 
As originally employed for polyatomic molecules by 
3utler and Polanyi’, a constancy in energy is 
::sumed for any one kind of link from molecule to 
molecule, differences in the dissociation energies being 
ittributed entirely to resonance energy of the resulting 
adicals. This point of view ignores changes in the 
nergy of unruptured links during a dissociation 
»rocess, whereas the statement that bond-energies 
ccording to Skinner and Springall's usage (a) show 
‘a remarkable degree of constancy” seems difficult 
o maintain in the face of much experimental evidence. 
f this were so, then every process of the type 

: CH, + CO, > 2H,CO, 

a which the number of each type of bond remains 
he same, would be thermoneutral, whereas this is 
rar from being the case. The example quoted is 
*ndothermie to the extent of about 60 keal., which 
iust be attributed to changes in the energies of the 
J—H. or C=O bonds or, more probably, both. The 
»xtent to which the bond-energies (as distinct from 
he dissociation energies) of C—H, C=O and many 
«ther bonds do, in fact, vary has received frequent 
'onsideration in the literature, 
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' L. H. Lone 
University College, 
Exeter. 
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GERMAN MOTOR ROADS 


EFORE the War much interest, was taken in 
Great Britain in the German Autobahnen. Their 
lesign and construction were well described then in 
soth the technical and popular press. The system is 
he only modern road network planned on @ national 
cale and is worthy of most careful study in order 
hat praetice in Britain and elsewhere may profit as 
auch as possible from German experience. The 
recent B.I.O.S. Overall Report*, entitled “German 
fotor Roads, 1946”, is therefore particularly valuable 
a that it gives comprehensive information on the 
sresent state of these roads. The report, which 
ontains thirty-nine excellent plates, is clearly and 
uccinetly-written and can be strongly recommended 
o the general reader. 


* British Intelligence Objectives Sub-committee Overall Report 
4o. 5. (E.M. Stationery Office, 1948.) 1s. 6d. net. 
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| The er have been laid out on new. ground, 

independently of existing roads, so as to link the 
main cities and industrial areas. The great extent 
of the system is emphasized by the fact that although 
a length of some 2,380 miles of dual-carriageway road 
is already in service, only about one half of the length 
originally planned has been completed. One of the 
chief i impressions gained. by the observers was of the, 
high quality maintained throughout rather than of 
any exceptional excellence in particular sections, 
which were nowhere better than has been achieved 
elsewhere.” This consistency is attributed to the 
policy of working to & single standard determined 
centrally, and of ‘employing contractors carefully 

selected for their ability to undertake work of such a 
ma; itude. The designs of the later roads were 

modified in the light of the experience gained from 

those already in service. 

| An admirable feature is the absence of extensive 

cracking of the concrete surfaces; this has been 


i achieved by building on & gravel foundation, the 


material | being imported if it was not already available 
Ideally. ' The elaborate plans adopted at crossings 
and road junctions to avoid the conflict of traffic lanes 
are well known ; when adequately signposted, these 
are not found to be confusing. Another striking 
feature is the design of bridges; a great variety of 
construction has been used to suit local conditions 
and the workmanship is described as being of out- 
standing merit. Fifteen photographs in the report 
give a good idea of the lightness of effect. achieved in 
over-bridges and of the pleasing design of the under- 
bridges ; the latter carry the rdads across valleys and 
are often larger than are met with in common practice 
owing to the stringent gradient restrictions which 
were maintained. Care has also been taken to blend’ 
the roads into the landscape by careful location, by 
rounding the slopes of ‘cuttings and embankments, 
and by the method of planting adopted. 

The report finally concludes that “the lay-out and 
alignment of the German motor roads are of a suffi- 
ciently high standard to suggest a degree of safety 
and sense of security above that obtained on ordinary 
main roads in Britain”. Undoubtedly we can learn 
much not only from the felicities of this great experi- 
ment but also from its defects, a number of which 
are recorded and illustrated. R. H. MACMILLAN 


| inue em 
| CONSTITUTION OF THE 
`: PLANETS 


MS than thirty pages of the first part for this 
iA year of the Monthly Notices of the Royal 
Astronomical Society are devoted to "Reports on the 
Progress of Astronomy", under which is included 
- “The Constitution of the "Planets", “Solar Activity", 
“Comets” and “Double Stars". .By far the longest 
of these is the first, and it is possible to glance -at 
only a few of the points dealt with by Rupert Wildt. | 
Quite recently our view that satellites" could» not 
retain atmospheres has been shown to be incorrect, as '. 
" methane absorption ‘has been discovered in. the 
spectrum of Titan. The atmosphere of Titan, which 
is stable under present conditions, would have its 
stability goed if its temperature were raised 
by jonly 00° C. Hence, if the evolution of the 
Rr passed through a stage of high surface 
temperature—as is believed to have happened with 
all the members of the solar system-—the atmosphere 
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of Titan must have been formed subsequent to that 
period. Kuiper “belioves that the same argument, 
applies, with almost equal force, to Mars and perhaps 
to Venus and the éarth also. He points out that the 
existence of methane on Titan suggests a'genetic 
relation to its primary or to the other giant planets, 
and shows that the satellite cannot be the product 
of capture from an elliptical orbit extending into the 
interior‘region of the solar system. 

At the end of the review it is pointed. out that 
there are four different groups of phenomena which 
are worthy of some attention as possible clues to the 
history of the solar system. These.are: (1) The 

‘correlation between the mass of a planet and the 
size and composition of its atmosphere-oxides on the 
terrestrial planets and hydrides on the giant planets. 
(2) The existence in Saturn’s system of two types of 
satellites with densities greater than that of rock and 
less than that of water. (3) The nature and origin 
of the envelopes of low density characteristic of all 
the giant planets. The theory of Kuhn and Rittmann 
rules out the possibility of gravitational separation 
leading to the formation of a heavy core and more 


especially in the giant planets; and if their view . 


should be accepted, the marked coneentration of 
density towards the centre of the giant planets would 
favour the accretion theory of planetary formation. 
(4) The mean chemical composition of the planets in 
relation to the composition of the sun. As it is 
' possible to explain the scarcity of light elements on 
the terrestrial planets by dissipation, no further ` 
cosmogonie inferences can be made so far as this is 
concerned. Of course, if the planetary matrix were 
much richer in lighter elements than the bulk of the 
sun, some doubts would be thrown on the formation 
of the planets by sudden ejection from the sun, 
which would have been accomplished by an unavoid- 
able loss of hydrogen. When more accurate values 
for the mean composition of the sun and giant planets 
are available, they may facilitate a choice between 
the rival theories of the origin of the solar system, 
through a sudden catastrophe with subsequent rapid 
condensation, or through gradual accretion. 


OSLER AS A.SCIENTIST* 
By Sir ARTHUR MacNALTY, K.C.B.. 


IR WILLIAM OSLER is famous for many seo 

He was a great physician of two continents, a 
scholar, a-humanist, a teacher and a medical adminis- 
trator. His work as a scientist has perhaps received 
less recognition, yet it is revealed on every page of his 
famous text-book of medicine. As Harvey Cushing 
wrote!: “The volume, indeed, was what might be 
called a practical pathology in which were given the 
results of modern investigation, microscopical, bac- 
teriologieal, and ‘chemical. On this foundation was 
built up; the symptomatology and diagnosis of dis- 
ease. .. ." His school-master, the Rev. W. A. 
` Johnson? Sat Weston, near Toronto, introduced him 
*.to-the study of biology, geology and the use of the 
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His first publication was a short sketch, entitle 
"Christmas and the Microscope” (Hardwicke’s Science 
Gossip, London, Feb. 1, 1869), in which he. describe 
the diatoms and Infusoria he identified: in a bottle c 
.water. In 1870 he présented to the Natural Histor 
“Society of Montreal the results of his studies on tb: 
Diatomaces of Canada, enumerating 109 specie 
under twenty-nine genera and describing the structuri 
mode of division and propagation of the diatom?. I 
1877 he read a paper before this Society on Canadia: 
fresh-water Polyzoa? and published a supplementar, 
note on this paper in the Canadian Naturalist, 1881 ' 
He mentioned a species of Cristatella;as having bee. 
found in abundance and described, ‘a new species c 
Pectinatella. 

In 1872-73 Osler had spent fifteen months in th 
Physiology Laboratory, University College, Londor 
working at physiology and histology under Pros 
Burdon-Sanderson. While there he was offered th 
chair of botany in McGill University ; but declined i 
as insufficiently qualified for the post. At Universit: 
College he began working “On the Action of certain 
Reagents—Atropia, Physostigma and Curare—on th 
Colourless Blood-Corpusoles"*. The published result 
were negative. In 1873 he made his most importan. 
contribution to scientific knowledge by investigatin 
with Edward Schafer the form and movement of thi 
blood platelets. Though a few previous workers, fo 
example, Bizzozero and Hayem, had observed thes 
bodies, “the third element of the blood", it was Osle 
who saw them first in the circulating blood an: 
carefully described them, and his observations wer 
presented before the Royal Society by Burdor 
Sanderson in 1874?. Afterwards, he published severe 
pspers and lectures on the blood, including one on th 
develcpment of blood corpuscles in the bone-marrow' 
All this work established Osler's reputation as a 
original investigator. 

Returning to Montreal in 1874 as lecturer 
Institutes of Medicine, he studied the ‘entozoa’, an 


- R. Ramsay Wright, professor of biology at Toront 


named a trematode worm, which Osler had found » 
the gills of a newt, Sphryanura Osleri®. Osler, è 
professor of physiology in the Veterinary Colleg» 
Montreal, and vice-president of the Montreal Vete: 
inary Medical Association, also worked at comparatis 
pathology, being one of the first to realize its impor 
ance in relation to medicine. He published severs 
papers on this subject during the next few years. M 
the first of them, on a form of bronchopneumonia is 
dogs, he described a previously unknown parasit» 
nematode as the causal agent’. This organism wt 
afterwards renamed Filaria Osleri by Cobbold x 
1879. The most importent of the other papers dea 
with hog eholera!?, echinococeus?, cestode tube 
'eulosis!? and the parasites in the Montreal por 
supply. As a by-product of this latter investigatie 
he took up the subject of trichinosis and echinococey 
infections in man. He studied the, parasites in tl 
blood of the frog, demonstrating and classifying Ran 
mugiens, the Trypanosoma Sanguinis (Grubby) am 
the Drepanidium ranarum (Lankester)^. 

Osler confirmed Koch's discovery of the tuberc 


‘microscope. At eighteen years of age, Osler began to- bacillus as the cause of tuberculosis in 1882; but I 


tabulate and study his collection of the Diatomacez ; 
and his interest in biology was stimulated further, 
wheri he entered the Toronto Medical School fn 1868, 
‘by Dr. James Bovell. “I am at Dr. Bovell’s every 
Saturday and we put up preparations for the micros- 
cope, ” he^writes. 

* A paper read to the Osler Club on July 12. 


never became an adept in bacteriological techniqu: 
Harvey Cushing, his biographer, considered that s 
first he inclined towards Bastian’s belief in spontaneot 
generation, and by the time that Pasteur’s views ha 
been accepted, he had abandoned experimenta 
medicine and comparative pathology for the clinica 
study of disease. The call to Philadelphia to t 
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professor of clinical medicine in the University of 
Pennsylvania in 1884 marks the end of Osler’s investi- 
gations as a pure scientist in the fields of zoology and 


No. 4113." August 28, 


physiology, In these fields he had achieved reputation!) 
a cerning plant-life, issues the year-book “Herbertia”, 


as a‘ trained microscopist and had: made important 
contributions to knowledge. As W. T. Councilman 
said: “He could easily have become a great scientist, 

but he chosé the path which led to the formation of 
the great clinician which he became ; a worthy asso- 
‘ciate of the great men who have made English medi- 
cine famoug"15, 

Already at Montreal Osler had used the microscope 
in his pathological.studies and continued to promote 
pathological research in association with clinical 
investigation in" the Philadelphia and Baltimore 
periods. Thus his Goulstonian Lectures on malignant 
endocarditis'*, based entirely on autopsies performed 
in Montreal, contained the first comprehensive account 
in English of the disease and are largely clinical and 
pathological, but not experimental. He suggested 
that malignant endocarditis was invariably of bac- 
terial origin ; he stained the organisms in the tissues 
and made a few inconclusive inoculation experiments ; 
but left to others the task of bacteriological investi- 
gation of this malady. 

One of Osler’s last, pieces of microscopical investi- 
gation was his confirmation in 1886 of Laveran’s 
discovery of the malarial parasite!”. It was due to 
Osler's prompt appreciation of this discovery that the 
"prevalent theory of a mysterious nocturnal ‘miasma’ 
was overthrown in the ‘United States, and in his 
Baltimore Clinic, a few years later, he insisted that 
no diagnosis of malaria should be made without a 
microscopic examination of the blood. His hema- 
tological studies led him to take a special interest in 
diseases of the blood, and he described in 1902 

“oyanosis with polycythemia’, since known as 
‘Osler’s disease’. A hereditary malady characterized 
by multiple telangiectases associated with hæmor- 
rhages!? is also styled ‘Osler’s disease’. i 

Throughout his professional life, Wiliam Osler 
applied ‘his scientific knowledge to the study of 
clinical disease and brought the laboratory to the 
bedside. His teaching in this respect has greatly 
influenced the progress of clinical medicine. He 
referred to this guiding star of his work in the follow- 
ing words: 
discipline is an incalculable, gift which leavens his 
whole life, giving exactness to habits of thought and 
tempering the mind with that judicious faculty of 
distrust which can alone, amid the uncertainties of 
practice, make him wise unto salvation'*e, 


1 Cushing, H., “The Life of Sir William Osler”, 1, 359 (Oxford, 1925) 


? Canad, Naturalist and Quart, J. Sci., 1870-71, N.S.,5, 142 (Montreal) ` 


* ibid., N.S., 10, 399 (1883). 

4 ibid., N.S., 11, 473 (1881). 

5 Quart. J. Mic. Soi., Lond., N.S., 18, 307 (1873). 

* Proc. Roy. Soc., 22, 391 (1873-74). 

' Trans, Assoc. Adv. „Sci, Salem, Mass., 31, 512 (1883). 

8 Wright, R. Be “Contributions to American Helminthology”, Proc. 

Canad. Insi., N.S.,1, No. 1 (1870). 

? “Verminous Bronchitia in Dogs”, Veterinarian, Lond., 1, 887 (1877). 

19 “On the Pathology of the So-called Pig Typhoid’, Vet. J. and Ann. 
Comp. Path., +, 6, 385 (1878). 

“1 Trans, "Path. Soc., Phila., 13, 222 (1885-87). 

12 Amer. Vet. Rev., NY., 6, 6 (1882). 

w Canada Med. and Sci. J., Montreal, 11, 325 (1882-83). 

M Canad. Naturalist, Montreal, N.S., 10, 406 (1883). 

15 Johns Hopkins Hosp. Bull., 80, 197 (1919). 

^ Brit. Med. J., 1, 467, 522, 577 (1885). 

at Trane Path. Sot., Phila., 13, 255 (1885-87) and Brit. Med. J., 1, 556 

8 Amer. > Med. Sci., Phila., N.S., 128, 187 (1903). 
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SCIENCE OF THE AMARYLLIDS 


' HE American Plant Life Society, organised for 
the increase and diffusion of knowledge con- 


| which is dévoted to the Amaryllids. Issues for 1946 
&nd 1947 appeared together late in 1947 (from the 

Society, Box 2398, Stanford, California), and contain 
some useful papers of scientific interest. A detailed 
account of “the karyo-systematics of the sub-genus, ` 
Ajax of the genus Narcissus” (Vol. 13, 1946) is 
contributed by A. Fernandes and Rosette Fernandes 
lof Portugal.’ Of about eighteen species, fourteen dre 
!diploids, normally with n = 7. Narcissus hispanicus 
is constituted of diploidy'and triploid forms, N. 
tortuosus is triploid, and N. bicolor tetraploid. Fifteen 
somatic chromosomes are found in N. asturiensis, 

. minor, N. pumilus and N. pallidiflorus. Since all 
the species have the same karyotype, this supports 
the idea of Baker (1888) that the group is a single, 
very polymorphic Linnean species. The different 
forms have arisen by gene mutation and polyploidy. 
| A useful description of narcissus disease symptoms 
and control is given by Charles J. Gould (Vol. 13, 
11946), with several photographs. Perhaps the most 
interesting to British readers is a virus disease rather 
appropriately named ‘decline’, but’ also known as 
{white streak’.: A corresponding paper on insect and 
mite pests of narcissus by E. P. Breakey mentions . 
the narcissus bulb fly, the lesser bulb fly and bulb 
mites, all of which are already known in Great Britain. 
It is usual to grow Amaryllids for their gardén beauty, 
but M. J. Cox and M. M. MacMasters show (Vol. 14, 
1947) that starch can also be prepared from the | 
tuberous roots of Alstremeria aurantiaca and A. 
chilensis. Granules from the former are simple, but 
those from the latter have an unusual compound ` 
nature. Both give pastes which have similar charac- 
teristics to other root starches. : 

There are also shorter articles on all aspects of 
Amaryllid culture, breeding and classification. 
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JOHN INNES HORTICULTURAL 
- INSTITUTION 


OR thirty-eight years, the John Innes Horticultural 

Institution has been carrying out detailed investi- 
Eliona in plant culture, genetics, breeding and other 
matters. ‘J.I? composts are now widely used and 
have perhaps done more than anything else to make 
the name of the Institution familiar to gardeners. 
The annual report for 1947, recently issued, Mes the 
results of many continued researches. M. B. Crane 
has obtained a certain amount of resistance to pear 
scab, Venturia pirina, from crosses between the pear 
varieties Giffard and Conference.. Rogues in tomatoes ` 
are shown by D. Lewis to appear most, frequently 
when the plants are grown at ‘high teri 9era tures 
(26° C.). The same author has analysed ser èn ray f 
induced mutations of the incompatibility. genó of 
@nothera. They do not confer complete: self- -coms , 
patibility ; but the work is being continüed! K? 
Mather has investigated the three types of ‘gene which 
affect peterostyly i in Primula sinensis. The difference 
of : morphology and physiology between pin-eyed and 
thrum-eyed flowers is determined by the major 
genotype, and finally adjusted by the polygenotype. 
Miss A. Vines has studied breeding system and genetic 
isolation in Antirrhinum, and A. J. Bateman has 
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estimated the efféct! of Various isolation systems on 
contamination in seed _ production. 

Work on plant improvement by crossing has been 
carried out for uniform coloration: of fruit in tomato 
(G. M. Haskell) and for combining the dwarf habit of ° B 
Phaseolus vulgaris with the extended inflorescénce of 
P. multiflorus (L. G. Wigan).  . 

The Cytology Department, ‘under Dr. C. D. 
Darlington, director of the: Institution, has worked on 
' the effect: of cell gradients in controlling the develop- 
ment of nuclei in the pollen grain. "The occurrence 
of dwarf pollen has engaged the attention of L. F. 
la Cour, who, discusses the relative merits of ‘segrega- 
tion and différentiation as a cause. ` Further studiés’ 
include the effect of X-rays on meiosis, and, chromo- 
“ some breakage by temperature shock. An interesting 
development in the Garden Department, under 
W. J. Ò. Lawrence, is the effect of artificial lighting on 
the yield of tomato plants. . "Daylight fluorescent 
tubes lit for 6 hr. à night for the first twenty nights 
` after germination resulted in a much héavier yield 
of fruit, particularly in the first three weeks of 
picking. 

The Institution is still carrying out its long-term 
programme of removal to Bayfordbury, Hertford ; 
but it is expected to be some time before the transfer 
is complete. 





“APPOINTMENTS. VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

RESEAROH OFFICER AT THE DIVISION OF INDUSTRIAL CHEMISTR’ 
Melbourne—The Chief Scientific Liaison Officer, Australian Sclentifit 
Research Liaison Office, Africa House, Kingsway, London, W.C.2, 
quoting "No. 1765 (September 4). 

HEAD (male) OF THE POULTRY DEPARTMENT at the Ulster Dairy 
Sohon) ign of Agen Cookstown, Co. Tyrone— The Establishment Officer, 

rp Stormont, Belfast (September 4). 

CULTURE AND FARM BOOKKEEPING, and a 

FARM IMPLEMENTS, BUILDING CON- 
BERUOTION, etc., at the Cheshire School of ‘Agriculture, Reaseheath— 
The Director of Education, County Education Offices, City Road, 
Chester (September 4). ' 

IO UE (2) IN DAIRYING AND POULTRY-KEEPING—The 
Secretary, E and East of Scotland College of Agriculture, 18 
George Square, Edinburgh 8 (September 4). 

CHEMIST, and a PHYSIOIST—The Secretary, Hosiery Research 
Counen, 4 First Avenue, Sherwood Rise, Nottingham (September 4). 
RESEARCH PRYsICO-OHEMIST at the Research Institute of the Foot- 
and-Mouth ‘Disease Research Committee—The Director, Research 
Institute, Pirbright, Surrey (September 4). - 

DEMONSTRATOR IN CHEMISTRY AND BIOCHEMISTRY with ‘a special 

, interest in Physical Chemistry—The Dean of the Medical College, 


"B. tI. 8 Hospital, West Smithfield, London, E.0.1 (Septem- 
er 
LEOTURER IN TRE ENGINEERING AND MINING DEPARTMENTS to 
take Electrical Technology and Mechanical si ec with mining 
qualifcations—The Registrar, University Co lege, Cathays Park, 
ardiff (September 4). 


LXOTURER IN ENTOMOLOGY, an AGRICULTURAL Economist, ‘and an 
ASSISTANT AGRICULTURAL Eoonomist—Tho Registrar, The University, 
Bristol 8 (September 4). 

LEOTURER or ASSISTANT TEOTURER IN PHYSIOS—The Principal, 
College of Technology, Manchester (September 6). 

BIOLOGIST (Technical Officer) as HEAD OF THE BIOLOGIOAL SEOTION 
of the Technical and Sofentific Register—The Ministry of Labour and 
National. erviee a, Appointments Da Department, Technical and Scientific 
Register Os House, Kingsway, London, W.C.22 quoting 
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M RIA ENGINEER Ref, C. 16281484), and a STANDARDS AND 
(o-ORDINATION ENGINEER (Re 48À) &t the Atomic Energy 
Research Establishment, tell Tho Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 

W.O.2, quoting the ‘appropriate Ref. No. 


Kingsway, jondon 
Gepiemper 6). Ti (male)—The Registrar, Wye Coll 

GRIOULTURAL EGONÓMIST (ma le e Re e Col 
“Wye, Asl «Ashford, Kent (September 7 gis d nd 
RAVES MEDIOAL RESEAROH FELLOWSHIP for full-time research 
in some pow of medical science approved by the Faculty of Me pine. 
—The Registrar, The University, Sheffield 10 (September 11). 

ASSISTANT IN THE ENGINEERING DEPARTMENT, Londo* HQ— 
The Director, Personnel Department, British Council, 3 Hanover 
‘Street, London, W.1 (September 11). 

EDITORIAL ASSISTANT (with degree in physical science with bias 
towards physics and mathematics) to the Royal Soctety— The Ministry 
of Labour and National Service, Technical and Scientific Register (IX), 
iot Mousa; Kingsway, London, W.C.2, quoting A. ia (Septem- 
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LECTURER IN ANTHROPOLOGY with Spent reference to India-—The 
Secretary, School of Oriental and African Studies, University of 
London, London, W.C.l (September 11). 

SENIOR LEOTURER IN MATHEMATICS at the New England University 
‘College, Armidale, New South .Wales—The Secretary, Universities 
Bureau of the. British Empire; 82 Woburn Square, "London, W.C.1 
(September 15). Id 

ASSISTANT "BAOTERIOLOGIST ‘(with an Honours Science Degree i 
Bacteriology), and an ASSISTANT BIOOHXMIST (with an Honours Degre 
in Science and special experience in Biochemistry), to the Northern 
Regional Hospital Board—The Secretary and Administrative Medical 


* Officer, Raigmore Hospital, Inverness (September 15), 


PROFESSOR OF BOTANY at Fouad I University, Cairo-—The Director, 
Egyptian Education Bureau, 4 Chesterfield Gardens, London, W. hi 


(September 16). 
ASSISTANT LEOTUREES (2) IN THE DEPARTMENT OF CIVIL ENGINBER- 
Engineering, Queen's University, Belfast 


ING—The Professor of UN 
(September 15). 

RESEARCH Ovstcnn IN THE BUILDING RESEAROH SECTION, Mel- 
bourne—The Chief Scientific Liaison Officer; Australian Scientific 
Research Liaison Office, Africa House, Kingsway, London, W.C.2, 
quoting 1 No. 1547 (September 18). 

ASSISTANT LEOTURER or LECTURER IN AGRIQULTURAL, ECONOBIOS— 
The Registrar, e University, Leeds 2 (September 2: 

EXPERIMENTAL OFFICERS and ASSISTANT TEPRRUDEFAAT Onions 
AT THE DEPARTMENT OY ATOMIO ENERGY, Springfields, Lancs 

out experimental work arising from the metallurgical develop: 

ment involved in the production of atomic energy--The Ministry of 

Labour and National Service, Technical and Scientific Register (K), 

ork Rouse, Kingsway, London, W.0.2, quoting F.391/48A (Septem- 
er 

PRINCIPAL RESEARCH OFFIOER IN THE MIOROBIOLOGIOAL DIVISION 
of the National Chemical Research Laboratory, Pretoria—The South 
African Scientific Liaison Officer, Africa House, Kingsway, London, 
W.C.2 (September 30). 

FISHERIES ASSISTANT AND NATURALIST (temporary) for research 
at the Mariné Biological Station, Port Erin——The Registrar, The Univ- 
ersity, Hiva col (September 30). 

CHAIR ECHANIOAL ENGINEERING—The Registrar, The Univer- 
sity, lends. 2 2 (September 30). 

TY LECTURER, preferably à with special qualifications in 
Puid D; Dynamics. Atomic Physics or Algebra—The Secretary of the 
Appointments Committee, Trinity College, Cambridge (September 30). 

READERSHIP IN METALLURGY in the Department of Coal, Gas and 
° Fuel, Industries The Registrar, The University, Leeds (Septem- 

er 30). 

KENNEDY CHAIR OF MEOHANIOAL ENGINEERING ab University 
College—The Academic Registrar, University of London, Senate 
House, London, W.0.1 (October T). d 

DIREOTOR OF RESEAROH at the Hosiery Research Council’s Research 
Station'at Thorneywood House, Nottingham—The Director, National 
Octo Man nufacturers’ Federation, 104 Regent Road, Leicester 

er 
CHAIR OF GEOLOGY at King’s College—The Academic Registrar, 
University of London, Senate House, London, W.C.1 (October 25). 

PROFESSOR OF CIVIL ENGINEERING, and & PROFESSOR OF ELEOTRICAL 
ENGINEERING, at the Thomason College of Engineering (Roorkee 
University)—The High Commissioner for India, General Department, 
India House, Aldwych, London, W.C.2, quoting No. 412A (October 30). 

CHAIR OF ZOOLOGY. at King’s College—The Academic Registrar, 
University | x Tondon, Senate House, London, W.C.1 (November 1). 

OFFIORRS in Malaya—The Director. of Recruitment 
(Colonial Se Service), Sanctuary Buildings, Great Smith Street, London 


com Fry RANGER by the Government of Nyasaland, for tsetee 
fly survey and reclamation duties—The Crown Agents for the Colonies,. 
4 Millbank, London, S.W.1, quoting M.N.21794/3F. 
NI (a) with research and practical experience in Coal Mining, 
Prepar ration and Carbonization and Briquetting Ref ETO), an 
ot to take charge of the Chemistry Laboratories and with all-rount 
research experience with specialist knowledge in Coal Chemistry 
Analytical work, Metallurgy or Coal Tar (Ref. TT/71)—The Nationa) 
Coal Board, Establishments (General) Branch, Hobart House, Gro: 
venor Place, London, S.W.1, quoting appropriate Ref. No. 
UPERINTENDENT OF THE SCOTTISH LABORATORIES, involving 
responsiblity for all chemical, mechanical and micrographic testin 
for advisory service to Scottish members—The Secretary, Briti 
Cast Tron Research Association, Alvechurch, Birmingham. 
GEOLOGISTS for research on concentration of iron ore Sa with specia 
knowledge of petrology or sedimentary rocks, (b) with experience of ore 
dressing problems—The Personnel Officer, Pritish Iron and Stee 
Besearch Association, 11 Park Lane, London, W. 
RESEARON ASSISTANT IN STATISTIOS re MA with Degree in 
Mathematics) The Lecturer in the Design and Analysis of Scientifle 
eriment, 91 Banbury: Road, Oxford 
ENIOR ENGINEER 1N THE LAND DELI UR BRANOH of the Publi« 
Works Departm: Sierra Leone—The Director of Recruitmen: 
Colonial Sbrvico) r Colonial Office, Sanctuary Buildings, Great Smit 
treet, London, S.W 
LEOTURER IN RaDio ENGINEERING—-The Clerk, Northern Poly 
technic, Holloway, London, N.7 
VISITING DEMONSTRATOR IN THE DEPARTMENT, OF BACTERIOLOGY— 
The Seorebatys King’s College of Household and Social Science 
Campden Hill Road, London, W.8. 
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April. Pp. 9-16. Transmission Measuring Set, Type D-514—-A. (Bulls: 
tin B.610.A. j Tp Pp. 2. , (Beckenham : Muirhead and Co., Ltd., 1948.) 
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SECOND THOUGHTS ON 
UNIVERSITY EXPANSION 


HE almost ‘simultaneous publication of the 

f Nuffield College Statement “The. Problem Facing 
| British Universities” and the symposium on “Entry 
and Careers” in The Universities Quarterly for August 
provides valuable material for further discussion on 


`. the expansion of the universities. The former State- 


! ment brings together much useful statistical informa- 
tion as well as collecting in its chapters on the demand 
.for university graduates estimates of intake to the 
` professions ‘which are not otherwise ‘conveniently 
, accessible. Moreover, in the further chapter on the 
flow from the schools the Statement does sbmething 
‘to meet a point made by Dr.. Erie James, high 
.master of the Manchester Grammar School, at the 
British Association conference on “The Place of 
| Universities in the Community" last year, as well as 
to supply a factual background to Dr. J. F. Mountford 
‘and Mr. James Hemming's contribution to the sym- 
.posium. Indeed, the Statement contains so much fact- 
,ual information that it is not easy to see the wood for 
the trees, and the conclusions seem to indicate that 
'the members of the Nuffield Committee have not been 
entirely sure of themselves for that reason. 

The Statement sets out in the first place to survey 
the chief demands made on universities, and after 
reviewing those made by the organised professions 
and other regular occupations which rely for recruit- 
ment on university graduates, including the demand 
for admission from overseas students, which is 
expected to be strong for some time, it considers the 
extra-mural work of the universities and the position 
of the higher technical and other specialized institu- 
tions. While the Statement does not commit itself to 
any quantitative estimate of the extent of university 
expansion, the Committee regards a permanent 
expansion as probable and appears to be satisfied that 
there is little risk of the large number of graduates 
failing to find employment. On the other hand, it 
formed the opinion that in the aggregate present 
demands are probably exaggerated, and that if the 
demands are pressed separately and dealt with piece- 
meal without consideration of their’ interrelation 
and aggregate effect, there may be real danger that 
legitimate but sectional needs will be-met to’ the 
neglect of other needs of greater importance to ‘the 
maintenance and development of the universities. 

The Statement is thus first and foremost a challenge 
to fresh thought about the purpose and functions of 
& university, and as a result of that thinking to 
determine principles by which sound decisions can 
be made in balancing new claims against existing 
duties or one new claim against another. The Nuffield 
Committee does not, it is true, go very far in its 
analysis. It insists that in the first place there 
must always be an element of general education or 
culture in the teaching a university gives, and that, 
in tlt second place, this teaching must be given by 
scholarf and men of science who are themselves 
working at the frontiers of knowledge. A university 
must maintain a reasonable range of studies, and not - 
allow its desire to meet any one claim to turn it into 
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,8 specialized institution restricted to serving the 
needs of & single profession or field of research, nor 
must any aggregate demands for teaching be allowed 
to deflect its staff from pursuing their own studies 
and research. The Committee observes here that it is 
at least a possibility that in the endeavour to give 
everyone whatever he wants, the universities may 
end by giving nobody what he requires. 
` The two chief suggestions made in the Statement 
to relieve the universities in meeting the immediate 
and short-term problems of expansion will be dis- 
cussed in due course. The Committee recognizes 
that there is no satisfactory solution to the prob- 
lem of meeting under present conditions the sudden 
expansion in the demands made on the universities. 
Its suggestion as ‘to the extension of the extra- 
mural work of the universities has a bearing, how- 
ever, on the long-term problem of expansion with 
which the universities are simultaneously faced. 

The Statement suggests that universities which 
are adequately staffed might extend the oppor- 
tunities which they offer to part-time students 
already qualified by previous education by allowing 
such students who are prevented from full-time 
residence to spread their study over a longer period 
than the usual full-time period, and by the provision 
of short special courses of the refresher type for those 
who can only come for a short period. The emphasis 
thus pleced on the extra-mural and regional respon- 
sibilities of the universities is welcome: no short- 
term policy even which severely restricted the 
discharge of such responsibilities could wisely be 
accepted. Nevertheless, the Statement does not 
make it clear how the continuance or extension of 
such functions will contribute to ease either the 
short-term or long-term expansion. Like the question 
of size, on which also the Statement briefly comments, 
these functions appear to be mentioned chiefly as 
essentials to be kept in mind in deciding the exact 
purpose and functions of the universities. 

Where the Statement is most disappointing is not 
so much in not indicating the Committee’s own 
conception of a university and the precise purposes 
and functions it should serve, as in the absence of 
any constructive suggestion as to how we are to 
formulate such a conception or definition or to deal 
with those questions of geographical distribution of 
universities and the distribution of university 
resources among different projects where some 
co-ordination and concerted effort are essential. It 
rejects the proposal for a royal commission on 
universities as imposing a further burden on univer- 
sity administrators and teachers who are already 
overtaxed, without offering much hope of any kind 
of an early solution of problems. But to the crucial 
question whether the universities and the present 
University Grants Committee are competent to effect 
such @ survey of needs and reforms or whether an 
external agency is required it gives no answer; but 
merely states the arguments for the alternative 
courses. 

These arguments are admirably put, but what is 
required at the moment is decision. The Nuffield 
College Statement makes curious reading on this 
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point, with Lord Lindsay as one of the signatories. 
Lord Lindsay’s plea in the House of Lords debate on 
the universities in May of last year for a compre- 
hensive review of the situation as a whole by some 
body other than the University Grants Committee is 
perhaps the most convincing argument yet advanced, 
not for the departmental committee which he sug- 


- gested, but for the comprehensive and comparative 


survey which a Royal Commission alone could be 
expected to make. 

However right it may be to hesitate to designate 
men and women for such a task when our ablest 
administrators are already often seriously over- 
worked, that exigency is no more valid & reason for 
not examining the whole problem at the highest 
level than it is for not carrying out that survey of 
the -machinery of government at the Cabinet and 
ministerial level for which the Select Committee on 
Estimates called in a recent report. Failure to 
conduct either survey may, and almost certainly 
will, involve waste of man-power at all levels 
immensely out of proportion to that involved in 
conducting the'survey. So far as the universities 
are ‘concerned, the brake on expansion imposed by 
the building situation may well afford the necessary 
breathing space for such a survey if a prompt decision 
is made as to the instrument to be used to conduct 
the survey. Nor need, it might be added, a royal 
commission, as opposed to the University Grants 
Committee, or,some sub-committee of that body, 
employ the time of more than a very few of those 
actively engaged in university administration or 
teaching. Not only is there & sufficient reservoir of 
able minds with some experience and understanding 
of university problems, but much of the information 
is already being accumulated by various independent 
means or bodies; these activities and results require 
bringing together in a composite picture upon which 
judgment and decision can be based. 

Except in respect of science students, where the 
analysis of available figures is somewhat limited, the 
Nuffield. College. Statement provides a fairly detailed 
comparison of the expansion of the different univer- 
sities and university colleges in 1945-47 as compared 
with the situation before the War. The most inter- 
esting feature of the symposium in The Universities 
Quarterly already noted is the reference to a number 
of inquiries already conducted by the Technical 
Personnel Committee set up by the Ministry of Labour 
and National Service under the chairmanship of 
Lord Hankey, some of which do not appear to have 
been published. The quotations from these reports 
are complementary to the information in the Nuffield 
Statement and-help to fill in some of the gaps that 
exist in our knowledge of the present situation and 
the probable demand for particular classes of 
graduates. 

It is well known that while in the autumn of 1947 
the number of students in British universities had 
risen from the pre-war 50,000 to roughly 77,000, the 
number of science students had practically doubled 
and stood at 14,500. As regards arts students, if the 
student population remains at about 80,000, there 
are expected to be about 12,000 graduates in each 


No. 4114 September 4, 1948 


year from 1951 as against 7,000 before the War. In 
spite, however, of this increase in the number of 
science students, no substantial increase in the output 
of graduates available for employment outside the 
universities is expected before 1950. Thereafter there 


should be a rapid increase to about 5,000 each year 


or double the pre-war output. The first substantial 
nerease in graduates in technology will likewise not 
be effective industrially until 1950, owing to the 
demands of military service, but by 1951 the output 
should be 3,400 each year as compared with 1,500 
pro-war. 

These are figures of which not only the universities 
but Government Departments as well as the univer- 
sities should take careful note, and they should 
sertainly guide the Advisory Council on Scientific 
Policy in considering the distribution or re-distribu- 
sion of scientific man-power. Moreover, when the 


Jevelopment plans of both large and small firms are , 


ilready impeded by their inability to secure the 
‘goruits they require for research and production, 
with all that involves for industrial recovery and 
»xport, the situation disclosed by Mr. L. E. Ball in 
cegard to particular categories is disturbing. 

Mr. Ball, the secretary ‘of the University of London 
Appointments Board, states in this article that there 
we at present sufficient chemical appointments 
vacant to absorb all new graduates in chemistry up 
30 1949 and that demand appears to be increasing 
steadily. Again, the Technical Personnel Committee, 
according to Mr. Ball, estimates the demand for 
shemical engineers for the next five years to be 240 
à year as compared with a present annual output of 
‘ess than 100. The reduction in new construction 
has, however, reduced the demand for engineers, and 
in engineering generally it seems that supply is in 
excess of demand. 

This report from the Technical Personnel Com- 
mittee would seem to be one of three reports which, 
¿ccording to Mr. Ball, have already been issued. One 
'elating to mycologists and microbiologists, stated to 
1ave been issued in July 1947, indicated that the 
resent output of microbiologists and mycologists is 
&dequate and that a large expansion is not justified. 
4 similar statement has been made of architects, and 
zenerally such inquiries as have been made by the 
Ministry of Labour and bodies like Political and 
economic Planning indicate that most of the pro- 
essional organisations do not expect any large 
nerease in numbers once their war-time gap has 
»een filled. Mr. Ball, however, expresses the hope 
‘hat other reports dealing with chemists, biologists 
and physicists will come from the Technical Per- 
sonnel Committee without delay, and the figures for 
shysics honours students quoted by Sir Lawrence 


3ragg were presumably collected for this Committee. . 


Sir Lawrence Bragg points out that the honours 
vhysics schools of our universities are now producing 
sbout 600 graduates annually in place of a little 
nore than 200 before the War, and returns from the 
aniversities indicate that this number is likely to be 
maintained for the next few years. Of these graduates 
n 1947 some 31 per cent entered careers in university 
Y government research as against 29 per cent in 
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pre-war years, 19 per cent entered industry in place 
of 30 per cent, and only 12 per cent took up a school 
teaching career as against 29 per cent before the War. 

These figures are no less disturbing than those for 
chemistry graduates, and although the symposium in 
The Universities Review does not give any clear idea 
of the magnitude of the university expansion at 
which we should aim, it reinforces the argument for 
a comprehensive review of the whole situation and 
points also to the importance of associating industry 
with this review. "Even from a short-term point of 
view the distribution of scientific man-power needs 
to be watched closely or there may be as serious 
repereussions on the flow of students to the univer- 
sities for science courses as through the inability of 
industry to recruit thescientific workersit needs now so 
imperatively for research and production. Moreover, 
it seems clear also that only with the help of industry 
ean serious unemployment &mong those who have 
graduated in arts be avoided during the next four 
years. Only in industry can openings be found for & 
considerable surplus over those who can find places in 
teaching and the professions, and there is real call for 
business men and industrialists to re-examine their 
recruiting policy and reconsider their needs for com- 
petent managers at the lower salary levels as well as 
at the directorate levels 

At the entry side, both Sir Lawrence Bragg and 
Mr. J Hemming direct attention to the question of 
quality. 'There seems to be little doubt that Great 
Britain's reserves of innate intelligence are sufficient 
to provide annually another 50,000 students of as 
high mental ability as those attending before the 
War. There is some doubt as to whether all those 
students would be forthcoming with the other specific 
aptitudes, including.cultural standards, to make the 
most of a university life. Mr. Hemming is hopeful 
but Sir Lawrence is dubious. He has formed the 
impression that while we have not been missing 
many first-rate people, we are admitting to honours 
courses too many who would have profited more by 
training in much less ambitious courses. 

The question of selection of students will be 
brought to the fore when the Working Party in State 
Scholarships and Major Awards reports to the 
Minister of Education shortly. The question of 
the cost of university education on which Mr. P. F. 
Vowles just touches in the concluding erticle in 
this symposium is bound to become increasingly 
prominent in discussions on university expansion. 
However fully we may subscribe to the belief that 
university education is an investment, it must be 
recognized that both the universities and the State 
have a duty to see that the considerable sums 
involved are wisely spent. It has been estimated 
that it costs £3,000 to provide a student at Cambridge 
with a three-year course. Even if his parents: are 
prepared to pay £300 towards it, £2,700 has still to be 
found from public or university funds. Expenditure 
at the prqvincial universities is much less, but neither 
there nor at Cambridge can the nation as a whole 
afford to spend such sums on individuals who possess 
neither the brains nor the personality to profit from 
them. 
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Neither the Nuffield College Statement nor the 
symposium in The Universities Review does much more 
than indicate the range of problems to be solved and 
the imperative need for dealing with them as a whole 
and not piecemeal. Both challenge creative thinking 
about the purposes and functions of a university. 
Both indicate the urgent need for decision as to the 
body to whom that overall review is to be entrusted 
and for swift’ action as soon as the facts can be 
fully assembled and considered judgment made. It 
seems equally clear that if the nation’s reserves of 
- intelligence are to be trained and distributed to the 
best advantage, in that review must be joined the 
best minds that not only the universities but also 
industry and the nation as a whole can supply. 





EVOLUTION IN MANKIND 


A New Theory of Human Evolution 
By Sir Arthur Keith. Pp. x 461. 
"Watts aud Co., Ltd., 1948.) 21s. net. 


HIS book is the fruit of & long life of scientific 

work and meditation by a distinguished thinker 

with strong intuitions, trying to look towards a 

synthesis as yet seen ‘through a glass darkly’, and 

trying to make that vision clearer without limiting 

- possibilities of its future adjustment. There is no 

_ attempt to force the facts to fit preconceived dogma, 
‘ho riding of a pet theory to exhaustion. 

The basic idea is derived mainly from Darwin, 
Romanes and Gulick. It is that isolated small, 
inbred groups are likely to diverge. . This view is 
strengthened by the work of the geneticists, who show 
that in such a group dominant genes are likely to 


(London: 


spread generally among the members, especially if 
they carry some character of value in the environment , 


concerned. Defective genes may bring rapid exter- 
mination, especially if emphasized by elose inbreeding. 
Keith emphasizes the smallness of the hunter- 
eolleetor groups in several environments; and he 
might have made more of the probability that i in that 
stage of social-economic development, Britain is not 
likely to have had more than & few hundred people 
in scattered smallgroups. He directs attention very 
justifiably to the territorial bases of the little early 
group which he, in common with all other scientific 
` observers, regards as a basal feature of our heritage 
from prehuman-ancestors. Society is not primarily a 
human construction, and whatever we may say 
about social elaborations, they are, as it were, shoots 


on & prehuman trunk. The territorial basis may be a. 


hunting-range, including perhaps a water supply and 
so on; the group will typically resent intrusions of 
, strangers and will combine to defend the territory. 
' Here we have Spencer's code of amity within the 
group and code of hostility outside it, both features 
of the ethical make-up of mankind, the disharmony 
between which is our permanent problem. But Keith 


is concerned with the fact that the code of hostility ' 


promotes inbreeding and differentiation, in language 
and custom as well as in physique; and, at an early 
stage, the more diversity the less interbneeding. 
Differences of language and custom are thus factors of 
»isolation which he thinks may be more powerful than 
mountain or desert belts. 
The small group has tended to remain poor, and 
larger associations of groups have come into existence, 
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with decreasing uniformity in physique, but some 
times enforced uniformity in language and custom 
Inbreeding, dangerous as well as sometimes useful, i 
less and becomes less still when one group conquer. 
another, and the conquerors, mainly young men, tak 
to themselves the girls of the conquered people. Th. 
larger and more complex group has more to defend: 
and around this gathers the emotion of patriotism 
this in turn promotes breeding within the group, s. 
the self-conscious, patriotic group may differentiat 
itself, even physically, from others in the course o: 
time. A tribesman, says Keith, is apt to transfer hi 
own emotions and impulses to his tribe or group, ans 
we know the power of that group impulse, egpeciall 
in connexion with the code of hostility. Russe 
Wallace was the first to emphasize group-solidarit; 
and the accompanying selection between groups as » 
factor of evolutionary differentiation. ` 

Keith emphasizes footalization as a factor o 
evolutionary differentiation. The forehead and man: 
other features in women are usually nearer the feta 
stage than those of men. Mongol features, so called 
including a low and retracted nasal bridge, an 
epicanthic fold over the upper eyelid and protuberan, 
eyeballs, are foetal and" transitory in & proportion o 
Europeans, but durable i in parts of Eastern Asia ane 
among the majority of Hottentots. These resem 
blances are not necessarily indications of close geneti« 
relationship. 

lt has seemed best to try here to give a fairl» 
general picture of Keith’s views. The book review: 
many stages of human social, as well as physical 


differentiation and gives the' author’s consideret 


opinions. He adheres, for example, to the view tha» 
the Piltdown skull and jaw belonged to one and th: 
same individual, arguing against the opinion that they 
are of different species but not mentioning the bam 
possibility that the skull might be that of-a female 
and the jaw that of a male. 

Keith’s idea of inbreeding groups as in process o 
differentiation leads him to think of them as possibly 
races in the making; but most groups of the presen 
time are heterogeneous and likely to remain so, an 
it might, be better to use some term other than'tha 
of race in this connexion. ` 

The book is one for careful meditation, and is ax 
interesting monument of a respected and belovec 
personality. H. J. FLEURE 


TOWARDS A MATHEMATICAL 
SOCIOLOGY 


Mathematical Theory of Human Relations , 

An Approach to a Mathematical Biology of Socie 
Phenomena. By N. Rashevsky.. (Mathematica. 
Biophysics Monograph Series, No. 2.) Pp. xiv + 202' 
(Bloomington, Indiana: Principia Press, 1947. 
4 dollars. 


LE is only in quite recent times that mathematica 
methods have been applied in the social science 
or, indeed, in those fields, such as psychology, wher 
the natural and the social sciences overlap. The us: 
of mathematical-statistical methods in the handlin,, 
of data, as in biometrics or econometrics, has devel 
oped, rapidly in recent years. The employment o 
mathematics as a tool of analysis in the development 
of theory has been neither as general nor as successful 
Mathematical economics, like mathematical biology 
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‘is taking its place in the general body of theory, and 

the time is ripe for extensions -into other social 
sciences. What the author of this book attempts is 
a sketch of the possibilities of a mathematical 
sociology. He is where the mathematical economist 
or biologist was some decades ago, experimenting 
with alternative formulations and various types of 
simplification. He has a wider and more difficult 
field than the economist or biologist but; since his 
science overlaps with theirs, he can draw upon their 
experience. 

I can give no more than a brief indication of the 
scope of the author’s essay. He attempts a theory of 
the way in which classes or groups are formed, of 
their size and number. He considers the interaction 
of one group with another within the social structure 
and, in particular, the various kinds of conflict from 
economic exploitation’ to war. He develops the 
characteristics of individualistic as against collect- 
ivistic societies. He has a good deal to say on the 
dynamics of the growth and decay of groups; for 
example, the controlling power of a group, derived 
by inheritance from past generations, may become 
unstable. He finds that a rather general formulation 
involves complicated integral equations; but, by 
simplification of his models, he is able to proceed 
with differential equations and with ordinary prob- 
lems of maximum and minimum. 

The author would; I think, agree with me in 
stressing two aspects of his work. One is that he is 
experimenting with various mathematical formule- 
tions, most of which may not lead to anything 
fruitful. Even so, the work is not wasted. It is 
always useful to translate into mathematical ter- 
minology the different theoretical situations studied ; 
in this case the growth and interactions of groups in 
the social structure. This serves, at least, to clarify 
the nature of the assumptions on which the theory 
rests and to distinguish sharply between the various 
possibilities. 

The second aspect is that, ‘eventually, any mathe- 
matical theory must be developed to the point where 
it can be put to the test with actual data and lead to 
prediction. ‘The author's theoretical constructions 
are, he admits, crude and oversimplified descriptions 
of a modern society. But, if only for illustrative 
purposes, he ventures to introduce actual data from 
time to time to match against his theoretical results. 

Against these merits must be set, certain wealmesses, 
many perhaps inevitable in a pioneering study. I 
think the author has been illfadvistd to publish his 
work in book form so early in its development. 
With more time, he might have shown greater 
discrimination in his selection of formulations for 
development ; he might have cut out some weaker 
threads and tied up some of the stronger but loose 
ones. He is at his weakest where he analyses the 
economic aspects of social groupings. He admits 
that much of what he does must appear crude to an 
economist, but feels that his simple approach is 
necessary to “bring out the social aspect of the 
interrelation of economic classes" (p. 40). Perhaps 

, 80, but I feel that he can only say this after & close 
examination of the work of mathematical economists. 
His references make it clear that he has not read 
widely in this field. He is much influenced by two 
or three writers, particularly G. C. Evans (referred 
to throughout as G. E. Evans), whose work dates 

! back to the 1920's and early 1930's. He displays no 

4 knowledge of later work, particularly in economie 

i dynamics, which would be of more help to him. He 
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| would find, for example, that mathematical econom- 
-ists first followed physieists in using differential 
‘equations but afterwards turned to difference 
equations as more appropriate to their subject, and 
(incidentally) discovered them to be just as easy to 
‘handle. His assertion that “no successful application 
‘of mathematics to social phenomena has been made” 
(p. iv) is not true of at least one branch of the social 
‘isciences. R. G. D. ALLEN 


' THE UNIFORM CALCULUS 


‘A Text-Book of Mathematical Analysis 

‘The Uniform Caleulus:and its Applications. By 
R. L. Goodstein. Pp. xii + 476. (Oxford: Claren- 
idon Press ; London: Oxford University Press, 1948.) 
308. net. 


HE problem of presenting the infinitesimal 
calculus to schoolboys and university students 
who seek to acquire & knowledge of it for applications 
in other fields is notoriously difficult. Methods based 
upon geometrical intuition lack rigour and to the 
thinking student produce an impression of mystery. 
Methods based on a rigorous theory of real numbers 
are suited only to the student who is to become a 
mathematical specialist.  . 
' Dr. Goodstein proposes to avoid the difficulty by a 
simplification of the caleulus itself, by restricting his 
treatment to functions which possess uhiforni 
differentiability. The foundation-stone is the notion 
of a convergent sequence of terminating decimals, 
which is then-extended to convergent sequences the 
terms of*which are endless decimals. The notation 
O(r) is used to signify any number which'is zero to r 
places of decimals, that is to say, & number the 
positive value of which is less than 1/10". A 
function f(z) is said to be uniformly differentiable 
in the interval (a,b) if we can find functions /f’(x) 
and n(r) such that 


X 
LILO) = prey + otn) 


for any numbers X, c in (a,b) which satisfy X — 2 = 
O(n(r)). . 
The (uniform) derivative f'(x) thus defined exists 


“for all the usual elementary functions which the 


student is likely to encounter, in particular for the 
circular and exponential functions. 

It is then proved that a uniform derivative is a 
continuous function, and that a function uniformly 
differentiable in (a,b) is continuous in (a,b). 

On:this basis, and with suitable definitions of 
integrals, the uniform calculus is built up in such a 
manner that the ideas can be appreciated by & student 
who has only a modest knowledge of arithmetic and 
algebra. 

| The first eleven chapters contain all the calculus 
that is needed for the ordinary and advanced papers 
of the higher school certificate examinations. The 
whole book covers the calculus syllabus for the general 
honours degree of London and provincial universities 
and the London special degree. 

Tle demonstrations are lucid and often original, 
and the student should profit by the examples of 
technique so well illustrated in every chapter. The 
standard functions e?, sin 2, cos z are defined by their 
expansions in power series and are introduced in a 
natural and satisfying manner. $ 
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The author has purposely given no diagrams in 
order to prevent the possibility that geometrical 
intuition may disturb algebraie reasoning. One 
might, however, expect a certain amount of sales 
resistance from a certificate student to the statement 


_ that the area Spee by a simple closed curve is 


afi xy’ — x'y)dt |, 


with the added note Pn a rigorous proof belongs to 
the theory of double integrals and is postponed to 
Chapter 17. 

The book is certainly a contribution of outstanding 
merit to the very few serious efforts which have been 
made to present limiting processes to the student at 
& level which he can readily understand, and which 
at the same time will leave him nothing to unlearn 
at a more advanced stage. The book contains more 
than four hundred worked examples. 

L. M. MrinwE-THOMSON 


SCIENCE IN RELATION TO 
HISTORY 


Science and its Background 
By Lieut.-Colonel .H. D. Anthony. Pp. ix + 304. 
(London: Macmillan and Co., Ltd., 1948.) 10s. 6d. 
net. , 
HERE are many ways in which authors have 
k dealt with the history of sciénce. This important 
subject can appear as a plain chronology of scientific 
development without any account of its relations to 


contemporary thought, it can take the form of & 


series of ‘great lives’ given with anecdotal treatment, 
or it may trace the parallel evolution of philosophie 
thought at each stage. The work here reviewed is 
eclectic in its methods: it envisages the story of 
science through history, and, moreover, .a history 
which takes account, as all histories should, of human 
development and the evolution of social institutions. 
The author, a former grammar school headmaster, is 
the chief inspector of education in the British Army, 
and if the contents of the book are an indication of 
what is done in adult education in the Services and 
elsewhere it is a happy sign of the times. In its three 
hundred pages the book deals with many subjects. 
The author has succeeded in being succinct without 
being superficial by & careful selection of the most. 
important topics for his purpose. 

The form of the book is original in its layout and 
in the grouping of the material. The great move- 
ments in the advance of scientific knowledge are 
considered under the following headings: the 
beginnings of science in the “Rivers Period”, the 
Mediterranean Period (Classical and Medieval), the 
Atlantic Period (Renaissance to Modern), the 
World Period (International Conflict and World 
Co-operation). 

The main need in the teaching of science at present 
is not an improvement in practical techniques, nor of 
further specialist subdivisions of the science subjects. 
The dichotomy between what so often passes in 
schoo] and university for science and culture is à 
matter which exercises the minds of many mid- 
twentieth century thinkers. There is an urgent need 
for seeking a new synthesis, and as a guide the book 
here reviewed would make a good introduction. The 
author is always fair, and evinces no emotional, 
political or religious biases which make a mockery of 
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the scientific spirit and mar so many works on the 
relations of science with other forms of human activity. 

The book should be read by every sixth-form 
pupil, whether of arts or science. For the lay-reader 
requiring & short, readable and accurate account of 
the growth of: science in its human context, it is 
difficult to see how it could be improved. 

The production of the book in general and its 
pictures and time-charts in particular reach a high 
standard. W. L. SUMNER 





INSECTICIDES AND FUNGICIDES 


A Catalogue of Insecticides and Fungicides 
Vol. 1: Chemical Insecticides. Compiled by Prof. 
Donald E. H. Frear. (Arinales Cryptogamici et, 
Phytopathologici, Vol. 7.) Pp. xii + 204. (Waltham, 
Mass.: Chronica Botanica Co.; London: Wm. 
Dawson and Sons, Ltd., 1947.) 6.50 dollars. 


HERE is a large and expanding literature 
concerned with the control of insect pests by the 
use of chemicals, derived either from plants or. 
synthesized in the laboratory. ‘The number of 
compounds tested for this purpose is already very 
great, and the relevant information is scattered 
through many original papers. Many workers in this 
field undoubtedly have references to much of it filed 
away, but it is only the relatively widely used 
compounds that are essentially borne in mind when 
particular problems arise. Not only so, but in all 
branches of human knowledge the recording and 
indexing of information demands great expertness if 
it is to be readily available. Prof. D. E. H. Frear has 
obviously applied considerable expertness and a vast 
amount of labour in accumulating and arranging this 
catalogue of compounds, tested or employed at one 
time or another for the control of insect pests, with 
the appropriate references to original or review papers 
and to the patent literature. 
The compounds are not arranged alphabetically, 


' end before the catalogue can be used with advantage 


it is essential that the coding system employed be 
studied with some care and mastered. This requires 
a certain amount of knowledge of chemical termin- 
ology; but briefly, a code number is assigned to 
each constituent group of a compound, which is 


.gpecified by amanging these in consecutive order, 


beginning at the lowest. Thus D.D.T. is expressed by 
a number, 855-962-1011, which was turned up quite 
rapidly, only to find no references to- the literature 
were given; the author, however, explicitly rules out 
from his survey the better-known insecticides for 
which review papers and monographs are in abundant 
supply. It is for the less-known compounds that this 
record will be of use to the research worker. It is, 
perhaps, natural that the greater proportion of the 
references are to papers in American journals and to 
the bulletins of American research stations, but if this 


experiment succeeds, doubtless the range will be made: 


wider in future editions. 
, It is to be regretted that the alphabetical index of 


the compounds has been relegated to the end of , 


Volume 2, since if insecticides and fungicides deserve 
separate volumes—which they do—they should each 
have had their own index. It would not only have 
made this volume of greater value to those investi- 
gators whose knowledge of chemistry might ba 
deficient, but also it might have made the array of 


‘facts in' the book more rapidly accessible -to others. 
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CENTENARY OF THE AMERICAN 
ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


By Dr. F. R. MOULTON 


Administrative Secretary 


ROM September 13 until September 17 the 

American Association for the Advancement of 
Science will hold in Washington, D.C., the centennial 
celebration of its founding. It was "born in Phila- 
delphia, Pennsylvania, on September 20, 1848. 

The A.A.A.S. (to use the customary abbreviation 
of the present time) owes much, particularly in its 
earlier years, to the pattern set by the British 
Association for the Advancement of Science, which 
was organised in 1831. ' There were still earlier 
scientific: societies in Great Britain and also in the 
United States, but they were somewhat different in 
character. The American Philosophical Society of 
Philadelphia was formally organised by Benjamin 
Franklin in 1743, and the American Academy of 
Arts and Sciences was granted a charter in Boston in 
1780. The first attempt at establishing a truly 
national scientific society in America was the launch- 
ing in 1816, under political sponsorship, of the 
Columbian Institute for the Promotion of Arts and 
Sciences. It flashed like a meteor and soon dis- 
appeared. Some years later, in 1840, the National 
Institution for the Promotion, of Science was 
established by an Act of ‘Congress. In 1844 it held 
a meeting at which John Tyler, then president of 
the United States, delivered the opening address. 
Government officials of high rank served ‘as chair- 
men of the scientific sessions, at which forty-three 
papers were presented. The Institution never held 
another meeting. 

A few years earlier, in 1837, Dr. John Collins 
Warren, of Boston, had attended a meeting of the 
British Association. It impressed him so favourably 


. that upon his return to America he actively began 


to promote the establishment of a similar society 
in the United States. The failures of grandiose plans 
on one hand, and the limitations and weaknesses of 
small special societies on the other, directed the 
attention of American men of science to the found- 
ing of a scientific society national in scope and 
embracing all the sciences. This culminated on 


September 20, 1848, in establishing the American 


Association for the Advancement of Science, with 
an. initial membership of 461. 
about thirty papers and oral communications were 
presented before the “Section of Natural History, 
etc.", and about as many before the “Section of 
Physics, etc.”, the two subdivisions of the Association 
at that time. 

The first period in the existence of the A.A.A.S. 
extended from its founding in 1848 until the out- 
break of the Civil War between the northern States 
and the southern States, in 1861. In this interval of 
fourteen years thirteen meetings were held in different 


' cities in the eastern part of the United States, and 


| 
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one was held in Montreal, Canada. The two original 
Sections of the Association were gradually divided 
iuto more specialized fields. The membership varied 
from the initial 461 in 1848 to a maximum of 1,004 
in 1854. 

In 1861 the Civil War broke out, and for five years 
the A.A.A.S. held no meetings, it elected no presidents 
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¿or other officers, it issued no publications, and 
, memories of its earlier meetings were dimmed. How- 


ever, a meeting was held in 1866; but it was not 


; such a meeting as earlier ones had been. The attend- 
‘ance was small, the papers presented were few, and 


;the membership of the Association had declined be- 
‘low that with which it started. The conditions pre- 
| vailed, generally, for about a decade, or until 1878. 

: In 1878 the membership of the Association was 
!962; in 1888 it had increased to 1,964, and it re- 
mained at about that level until 1900. Members of 
‘the A.A.A.S. were at its beginning and always have 
‘been on an annual basis, their dues being paid but 
‘once a year. Initially the dues were 1 dollar a year, 
;but increased to 2 dollars in 1851, to 3 dollars in 
1874, and finally to 5 dollars.in 1920. Beginning 
with 1900 each member received with his membership 
'& subscription for the weekly journal Science, and 
Since 1915 a subscription for either Science or The 
Scientific Monthly. At the beginning of this calendar 
year (1948) the annual membership dues, including a 
‘subscription for ‘either of the two journals, became 

‘6.60 dollars a year. 

An evolution in the structure and functions of the 
A.A.A.S. began in the closing decades of the 
nineteenth century and has continued until the present 
time. With the progressive specialization in science, 
the number of sections of the A.A.A.S. steadily 
increased. As their memberships grew they gave 
rise to the organisation of special societies—in 
mathematics, physics, geology, botany, etc. Many. 
of these societies grew rapidly, and their member, 
ships increased to such an extent that it becarhe 
desirable for them to meet separately in order to 
obtain adequate accommodations in any American 
city. In a sense these developments appear to. be 
the reverse of the integrations of science that were 
achieved when the Association was founded. But 
integrations of the sciences consist of something more 
than simultaneous meetings. The interrelations among 
them have been preserved by maintaining fifteen 
sections of the A.A.A.S.," covering broadly all the 
principal sciences, the joint programmes of which with 
one another at the Association’s'meetings provide the 
cross-fertilization of ideas so important for vigorous 
scientific progress. 

The outcome of this evolution in the organisation 
of American science has been a federation of co- 
operating scientific societies—the A.A.A.S. and its 
207 affiliated and associated societies, the combined 
membership of which now totals several hundred 
thousands. Each of the 120 affiliated societies has 
either one or two representatives on the Council of the 
Association, who together constitute & large majority 
of the Council; the 87 associated societies are not 
represented on the Council. The affiliated and 
associated societies pay no membership fees or dues 
to the Association or fees for participating in its 
meetings. The harmony and co-operation of these 
many scientific societies, in advancing science and 
human welfare present an inspiring example in a 
contentious and disordered world. It is the purpose 
of the A.A.A.S. to co-operate much more widely in 
the future with similar scientific societies in other 
countries and continents. 

' New turning from a brief sketch of the evolution 
of the plans and ideals of the Association, the stat- 
istical story will be resumed, for it is the combination 
of both the principles and the practices of an organ- 
isation that measures its success. Membership 
statistics of the Association during its first half- 


- 


“not available. 
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century have .been sketched. In 1900 the total 
membership of the Association was 1,925. In that 
year the weekly journal Science, owned and edited 
by Dr. J. McKeen Cattell, became the official pub- 
lication of the Association. By 1908 the membership 
had become approximately 8,000, and it remained 
about the same until the close of the First World War, 
after which it increased rapidly for a decade. It 
exceeded 15,000 in 1928 and 18,000 in 1938. Now 
it exceeds 40,000. 

There has been 8 geographical expansion of science, 


. as well as a great increase in the number of men of 
science, in the United States. 


In 1916 the Pacific 
Division of the Association was organised by members 
of the A.A.A.S. who lived in the great and now populous 
States on the Pacific coast, about three thousand 
miles from the large. cities in the East and two thou- 
sand miles from those in the Middle West, the regions 
in which meetings were generally held. In 1920 the, 
South-western Division was similarly organised for 
the convenience of members who live in the south- 
western States. These.Divisions of the Association 


are wholly autonomous in the election of their. 


officers, the organisation of their annual meetings, 
and their relations with ‘other scientific societies in 
their respective areas. The Pacific Division now has 
more than 4,600 A.A.A.S. members and the South- 
western Division nearly 800. 

Perhaps the most effective way of describing the 
current policies and activities of the A.A.A.S. is to 


«present a few statistics-of the meeting that it held 


‘in Chicago during December 26-31, 1947. Although 
registration at the meetings of the Association has 
not been generally required, there were 4,940 regis- 
trants at the Chicago meeting, each of whom re- 
ceived a general programme. There were, in addition, 
several thousand persons for whom programmes were 
As an illustration of the number of 
men of science at the meeting from a limited field, 
the official tabulated attendance at the annual 
‘Biologists’ Smoker” was 5,575—substantially greater 
than the total registration from all fields. 

There were registrants at the Chicago meeting. 
from every one of the forty-eight States, and also 
from Alaska and Hawaii. There were seventy-three 
registrants from Canada, twenty-eight from India 
and fourteen from China. There were 105 registrants 
from California, about 2,000 miles westward from 


. Chicago, and 102 from Massachusetts, about 1,000 


miles in the opposite direction. 

A totel of 2,019 papers were on the programme, 
of which 1,809 were presented orally, 46 consisted 
of demonstration and informal discussions, and 164 
were read by title only. They were distributed among 
340 sessions, the maximum number held simultan- 
_eously being 41. ` 

It should not be assumed from the te number of 
men of science. attending the “Biologists? Smoker” 
that the meeting was dominated by biologists or by 
scientific workers from any other particuler field. 
Nor should it be assumed that the number of men 
of science was small from the fields in which there 
are large special scientific societies (the American 
Chemical Society, for éxample, or the American 
Medical Association), which hold their own large 
meetings quite independently of other scieatific 
societies. At the Chicago meeting of the Association 
4,288 registrants recorded their fields of specializa- 
tion, in part, as follows: fields in which the special 
societies meet with the A.A.A.S.—zoology (822), 
biology (498), botany (903); fields in which the 
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special societies hold independent meetings—chem- 


istry (678), physics (296), medical sciences (354), 


agriculture (176), education (100). 

As & consequence of the large attendance at the 
Association’s meetings of specialists from every. field 
of science, it is possible to organise and hold joint 
symposium programmes on subjects that are not 
limited by the usual boundaries of the various 
sciences. 

An important feature of the Chicago meeting of 


the A.A.A.S. last December was the address of Dr.. 


James B. Conant, retiring president of the Association 
and the president of Harvard University, entitled 
“The Role of Science in Our Unique Society”. There 
were also ten scholarly addresses by retiring vice- 
presidents of the Association which in general were 
surveys or summaries of the fields of science of the 
Association's sections of which. they were the re- 
spective chairmen. 

In addition to these official programmes, there 
were seven sessions for special lectures or discussions 
of various aspects of the role of science in human, 
affairs. Finally, there were fifty symposia on broad! 
sectors of science of high current interest and 
importance. ' i 
' As the present officers of the Association look back 
over the century of progress in organised American 
science made by their predecessors they have only 
feelings of gratitude and admiration for the high 
ideals which moved them and the success which 
crowned their efforts. As the present officers look 
with anxiety toward the future they can only say 
(to paraphrase the closing words of Milton’s “Paradise 
Lost") that all the world is before them and Provi- 
dence ‘their. guide. To paraphrase the opening 
invocation to “Paradise Lost’’, they can only say 
to the Heavenly Muse, what in us is dark, illumine, 
what is low, raise and support, that we may rise 
to the height of the great opportunities before us 
and justify our confidence in the powers of science 
to improve the lot of man. ^ 


ANTIBIOTIC ACTIVITY OF 
GROWTH-FACTOR. ANALOGUES* 


HE most striking reactions associated with the 
growth of micro-organisms are synthetic ones, 
particularly those concerned with protein synthesis. 
The synthesis of each compound is a stepwise process, 
each step being catalysed by ‘an enzyme; if the 
necessary enzyme is in some way inhibited or has 
been lost during evolution of the organism, then 
growth will be slowed down ‘or stopped unless the 
product of the reaction in which that enzyme was 
involved is now provided in the external environment. 
When the: synthesis of a compound essential for 
growth is impossible through natural loss of an 
enzyme system, then that compound becomes for the 
organism a ‘growth-factor’. By this term it is not 
meant to imply that the compound in question is not 
essential for those organisms which do not require it 
to be present in the external environment; all 
growth-factors investigated have been shown to be 
sŷnthesized by a wide variety of organisms which do 
* Based on a, discussion held at the Royal Soctety on June 17. 
There took pori in the discussion, which was opened by Sir Paul 
Fildes, F.R. D. Woods, Pr. H. Mellwain, Dr, T. S. Work, 


Dr. H. N. Rydon. in Dr. F. L. Rose ; Dr. J. Walker, Dr. A. Albert 
and Prof. M. Stacey also contributed. 


n 
t 


5 


No. 4114 Sepfember 4, 1948 


not require them pre-formed and, where these are 
known, to have the same funetions as in the more 
exacting organisms. Thus it seems justifiable to 
consider all growth-factors as ‘essential metabolites’ 
and to regard the differences in requirements for 
them as differences in synthetic ability of the 
organisms investigated. On this basis, interference 
with the functioning or further utilization of the 
essential metabolite would produce the same meta- 
bolic lesion in those organisms which are able to 
synthesize it as already exists naturally in those 
which are not. 

The concept of ‘substrate competition’ was already 
well established at the time that the mode of action 
of the sulphonamide drugs was demonstrated. For 
example, malonate was known to be sufficiently like 
succinate to be able to form a complex with succinic 
dehydrogenase, but to be unlike it enough not to go 
through the stages of dehydrogenation and dissocia- 
tion. If enough malonate was present, most of the 
enzyme became involved in formation of the more 
stable complex; the enzyme was, in fact, inhibited 
by malonate which was competing with succinate for 
the attention of the enzyme. This inhibition could 
be reversed by increasing the concentration of 
succinate, renewed by adding more malonate, and so 
on. In just such a way the sulphonamides are held 
to compete with p-aminobenzoic acid, and to prevent 
its further utilization. Although & certain amount 
is known about the functions of p-aminobenzoic acid, 
little is known about the receptors with which the 
competition is concerned Possibly the sulphon- 
amides form complexes with an enzyme or series of 
enzymes, analogous to the malonate -succinic deby- 
drogenase complex. Possibly they form complexes 
with a compound normally associated with p-amino- 
benzoic acid and. thus interfere with its function; it 
has been suggested that reductone may be such a 
compound, and reductone-p-aminobenzoic acid and 
reductone-sulphonamide complexes have been demon- 
strated, 

Whatever the exact point of attack of the sulphon- 
amides, it was clear that they acted by competing 
with p-aminobenzoie acid, shown to be & growth- 
factor for a wide variety of organisms, and considered 
to be an essential metabolite at least for those which 
are sulphonamide-sensitive. Realization of this, 
together with the marked chemotherapeutic success 
of the sulphonamides, stimulated the development of 
the Fildes- Woods ‘rational approach’ to chemo- 
therapy. Briefly, it was suggested that analogues of 
known bacterial growth-factors (or essential metabo- 
lites) might be found to bear the same relationship to 
the parent growth-factor as the sulphonamides bear 
to p-aminobenzoic acid and thus prevent their 
utilization (or synthesis). Such analogues should 
prevent or slow bacterial growth and might thus 
prove to be of use as chemotherapeutic agents. 


Several hundred analogues of compounds known 


to be of importance to the cell have been synthesized 
and many of them possess the predicted bacterio- 
static property in vitro. Of the active compounds 
many are inactive in vivo, and others are too toxic 
to the host to be considered as chemotherapeutic 
agents. Only certain analogues of pantothenic acid 
(for example, phenylpantothenone) retain their 
property of inhibiting growth of the micro,- -organism 
4n vivo and at the same time fulfil the other require- 
ments of a chemotherapeutic drug; had it not been 
for the development of other antimalarial drugs, 
phenylpantothenone might to-day be regarded as a 
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Superfieially, however, this approach has yielded 
mothing of chemotherapeutic value; but certain 
points must be considered before passing judgment. 
The first concerns the choice of factor. Such is the 
fundamental similarity of metabolic patterns in all 
cells that an agent which interferes with a given 
process in one cell is likely to interfere in & similar 
way with the metabolism of another cell, independent 
of species. The repetition of metabolic patterns is 
seen most clearly in the case of the B group of 
vitamins. Members of this group have an extremely ' 
wide distribution as essential metabolites, and 
analogues of them have been synthesized and tested. 
in the greatest number. It is not difficult, therefore, 
to understand the failure of these analogues in chemo- 
therapy, for they interfere with the same fundamental 
processes in both parasite and host; indeed, several 
analogues, such as those of aneurin, nicotinic acid 
and folic acid, have produced in mammals syndromes 
indistinguishable from those produced by simple 
dietary deficiencies of the factors concerned. 

, The relationship between an inhibitory compound 
and the growth-factor on which it is modelled tends 
rather to be taken for granted. An analysis of any 
existing relationship and of the -metabolic effects 
produced by the antagonism is desirable not only for 
a proper understanding of the mode of action of the 
analogue (and thereby of the corresponding growth-- 
factor) but also so that the development of more 
efficient inhibitors should proceed logically. Evidence 
for the existence of & relationship is of three main 
types. First, the actual existence of & mutual 
antagonism has to be demonstrated between growth- 
factor and analogue. This aspect has been very 
widely studied and has been the subject of several 
reviews. Second, even though such an antagonism is 
established, it should not be assumed that growth 
inhibition is solely due to it. Specificity of action 
should be examined in as wide a variety of organisms 
as possible, 8nd reversal of the inhibition should be 
limited to the growth-factor in question and to any 
compounds which may replace it in the growth of 
organisms requiring it. Finally, the effecta produced 
by the analogue should be just those which are seen 
as the result of a nutritional deficiency of the growth- 
factor. 

. It is desirable also that the exact point of attack 
of the inhibitor should be investigated. This presents 
a complex problem, for the various possible processes 
which can be interfered with are all closely inter- 
related, and it is not easy to separate primary and 
secondary éffects. Of the three main points at which 
an analogue can cause a block, the first two, assimila- 
tion of ‘the growth-factor and its elaboration into a 
functioning form, are particularly difficult to separate. 
No instance of an analogue preventing the assimila- 
tion of a growth-factor is known, though little work 
has been done on this aspect. Most work has been 
concentrated on the metabolism of the factor once it 
has entered the cell, and this includes studies on the 
further elaboration of.the growth-factor molecule. 
As instances, the conversion of p-aminobenzoie acid 
to folic acid and its inhibition by sulphonamides, and 
the conversion of glutamic acid to glutamine and its 
inhibjtion by the sulphoxide of methionine might be. 
cited as examples. In the second example it is also 
known that the methionine sulphoxide does not 
interfere with the assimilation of glutamic acid from 
the external environment but only with its conversion 
after entry into the cell. The third point at which 
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analogues may exert their effect is during the actual 
functioning of the growth- factor, that is, at the point 
of catalysis. Here again there is very little information 
available, although the hydrazide of glutamine has 
been shown to inhibit the breakdown of glutamine 
to glutamic acid and ammonia, and to be correlated 
with the inhibition of the growth of streptococci 
caused by the hydrazide. 

To obtain by the rational approach analogues 
which possess the selective toxicity ‘so necessary for 
successful chemotherapy, processes must be blocked 


' which are quantitatively more important, or peculiar, 


to the parasite. It, seems unlikely that the sulphon- 
amides are the only analogues of an essential meta- 
bolite which fulfil this requirement; with increase in 
our knowledge of the metabolism of micro- -organisms 
and of the parasite-host relationship, it is probable 
that more agents will become available. The sul- 
phonamides owe their chemotherapeutic success to 
the inhibition of a reaction which seems to be absent 
from animals but essential to micro-organisms (and 
to members of a number of other species). In several 
bacteria the sole defect produced by the sulphon- 
amides seems to be an inhibition of the incorporation 
of p-aminobenzoic acid into the folic acid molecule. 
Animals cannot carry out this synthesis and rely 
upon @ supply of pre-formed folic acid being present 
‘in the diet; in other words, the biochemical lesion 
induced in sensitive organisms by the sulphonamides 
already exists in the host. Nevertheless, the host 
may, be partially dependent on factors synthesized 
by ita ‘intestinal flora; the effect of sulphonamides 
on.Such syntheses may account in part for the toxicity 


: sometimes seen in sulphonamide therapy. Moreover, 


it is known that much of the folic acid present in 
animal tissues and fluids is in the form of conjugates, 
a form not available to the parasite. The position, 
then, is that formation of folic acid by the host- 
dwelling parasite is blocked from below by the 
sulphonamides and from above by natural lack of the 
enzymes necessary for releasing folic acid from its 
conjugates ; the host, on the other hand, relies on & 
supply of pre-formed folic acid and converts it 
largely to a form not available to the parasite. 


A similar situation may explain the partial success" 


of analogues of pantothenic acid, for this factor is 
known to exist in animals in the form of co-enzyme A, 
& more complex molecule. Although micro-organisms 
carry out a similar elaboration of pantothenic acid, 
they do not seem to be able—through inability to 
absorb it or through slight differences in structure— 
to make use of animal co-enzyme A to supply their 
own requirements. 

The sulphonamides, and possibly also analogues of 
pantothenic acid, thus provide examples of com- 

ounds which interfere with reactions peculiar to the 
EA and exploit qualitative differences in meta- 
boligm. Further inhibitors of this type, as already 
stated, wil develop logically from the finding of 
further synthetic reactions.of the parasite. A hopeful 
field, already opening out, ig associated with peptide 
metabolism. Species specificity of structure is 
nowhere so marked as in the proteins, and it is in 
their synthesis that species-specific biochemical reac- 
tions are most likely to be found. ` For example, a 
certain amino-acid sequence in a simple peptide might 
be harmless or even favourable to one species, but 
toxic, through slight differences in sequence from 
normal peptides of that species, to another. It is 
interesting to note in this connexion that several of 
the naturally occurring antibiotics are peptides. One 
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of them, lycomarasmin, is the tripeptide seryl-glycyl- 
aspartic acid. Its toxicity towards Lactobacillus casei 
and the tomato plant (it is the active agent of the 
tomato-wilt fungus Fusarium lycopersici) is annulled 
competitively by strepogenin, also- peptide and a 
growth-factor for a number of organisms. The 
observed biological relationship suggested a possible 
chemical relationship (using the rational approach 
"in reverse’), and the synthesis of seryl-glycyl- 
glutamic ; acid yielded a compound with some strepo- 
genin activity, both as growth-factor and as antag- 
onist to lycomarasmin. On this and other grounds, 
it is not impossible that other natural antibiotics may 
turn out to be analogues of essential metabolites ; 
there is already some evidence for this in the case of 
streptomycin. 

For successful chemotherapy, though, it may not 
be necessary to restrict attention to reactions which 
are peculiar to the parasite. The temporary blocking 
of processes quantitatively more important to the 
parasite than to the host might prevent growth of 
the former for long enough to allow the natural 
defences of the host to overcome the invader without 
seriously damaging the host. 

Another point to be considered is that, although 
the rational approach has yielded little in the way 
of chemotherapeutic agents, it has provided metabolic 
tools of the greatest value in investigating the actual 
function of the growth-factors. As-they inhibit 
| Specifically the synthesis or utilization of the growth- 
factor, they provide a chance of tracing the primary 
effect of that factor. For example, y-3,4-urylene- 
eyclohexylbutyric acid, an analogue of biotin, 
inhibits the growth of Lactobacillus arabinosus, and 
this inhibition is reversed competitively by biotin. 
The amount of biotin required to overcome the 
inhibition by a given concentration of the analogue 
is decreased ten-fold if oxaloacetic acid is present. 
This indicates that one function of biotin is in the 
synthesis of oxaloacetic acid. 

Similarly, use of the sulphonamides has contri- 
buted greatly to knowledge of the function of p- 
aminobenzoic acid, which is involved in the synthesis 
of folic acid, purines, thymine, methionine, lysine, 
serine and possibly valine. Inhibition of the synthesis 
‘of folic acid by sulphonamides has been demon- 
strated in a direct way. Further use of the analogues 
in such researches may well reveal points suitable for 
chemotherapeutic interference. 

When. a suitable growth-factor or éssential meta- 
bolite has been selected for modification, it has yet to 
be decided what changes are to be wrought in the 
original molecule to produce an efficient inhibitor. 
So far it has only been possible to predict in a very 
general way whether a given analogue is likely.to 
prove inhibitory. Trial and error may be costly of 
time and fail completely to give an active compound, 
for it is not enough to go on simple pictorial analogy. 
It,is not enough because an analogue may look like a 
metabolite and yet lack the chemical groupings 
necessary for combination with, for example, an 
enzyme; and because it leads to over-emphasis of 
the geometry and under-emphasis of the chemistry 
of the molecule. At the same time, pictorial analogy 
is too much, for it leads to possible overloading of 
the analogue with unnecessary groups which have 
nothing to do with the attachment of it or the 
metabolité.,*to the enzyme. In order to model 
inhibitors ‘more successfully on essential metabolites 
two things at least must be known: first, the struc- 
ture of thé metabolite to be imitated ; and secondly, 
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the precise way in which it associates with the bac- : 


terial enzyme to which it is related as substrate, 
co-enzyme or product. 

Many attempts have been made to explain the 
action of the antimalarial drugs on the basis of their 
being metabolite analogues, and there is much 
evidence, both chemieal and biological, that quinine, 
‘Mepacrine’ and ‘Pamaquin’ and possibly also the 
more recent anilinopyrimidines act as inhibitors of 
reactions involving riboflavin, at any rate in bacteria. 
As pointed out above, the fact that & substance 
chemically related to a growth-factor can compete 
with that growth-factor does not of necessity imply 
that an associated growth inhibition ean be correlated 
with the metabolite analogy. Thus the final biolog- 
ical proof that these antimalarials are active solely 
because tinthey erfere with the action of flavin 
derivatives has yet to be provided. The newer and 
highly successful ‘Paludrine’ was developed by logical 
chemical steps from ‘Mepacrine’; yet in no system 
has it\been shown as a riboflavin competitor. There 
4s no biological evidence for the mode of action of 
*Paludrine', but it has been suggested that either by 
chelating a metal or by nature of the intrinsic size 
and shape of its cation (there is evidence that it 
exists as a pseudo-triazole involving a hydrogen-bond) 
it may possess a structure similar enough to that of 
the porphyrins to interfere with their metabolism. 
It is also possible that, as also in the case of 
the natural antibiotics, discovery of the mode of 
action of ‘Paludrine’ may disclose a new essential 
metabolite. . 

Had oxine (8-hydroxyquinoline) not already been 
well known as a chelating agent, the strong anti- 
bacterial activity of it and its derivatives might have 
been difficult to explain, particularly as the lethal 
action against Gram-positive organisms is far more 
powerful at low concentrations (10-524) than at higher 
ones (3 x 10M). The hypothesis advanced to 
explain their action against. Gram-positive organisms, 
and backed by much experimental evidence, is this : 
at low concentrations the oxine chelates cobalt 
(cobalt is the only metal which will reverse the 
inhibition) and thus exposes the bacteria to the 
action of a second metal which catalyses the oxidation 
of a chemical group protected by the cobalt. Stronger 
solutions of oxine protect the organism by removing 
the injurious metal as well. The second metal has 
been identified as ferrous iron, and it seems that in 
the presence of lethal concentrations of oxine the 
organisms actually die of iron poisoning. Although 
oxine and its derivatives are not growth-factor 
analogues, their action is to prevent the normal 
functioning of essential ions, and a consideration of 
them is germane to any discussion on chemotherapy. 
Their mode of action, & disturbance of an existing 
balance with lethal results te the micro-organism, is 
worth considering in connexion with other anti- 
bacterial agents. 

So the biochemist and the chemist, by producing 
changes in the structure of compounds already known 
to show a selective toxicity towards the parasite, may 
produce more and more efficient chemotherapeutic 
But inevitably, as more is learned of the 
comparative biochemistry and physiology of micro- 
organism and potential host, and of those synthetic 
processes which are more peculiar to the micro- 
organism, the biologist will seek the closer co- 
operation of the chemist so that together they 
may plan, synthesize and test new chemotherapeutic 
agents. 


NATURE 


‘analytical tool. 
‘review the uses of partition chromatography on 
‘paper, which, since its inception four years agot, has 
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PARTITION CHROMATOGRAPHY 
ON PAPER, ITS SCOPE AND 
APPLICATION 
By Dr. R. CONSDEN 


Wool Industries Research Association, Leeds 


THIN the last twenty years, chromatography 
has become increasingly important as an 
The purpose of this article is to 


had a wide application and which promises to become 
as well established as the older forms of chromato- 


graphy. It should be emphasized, however, that, as 
mixtures; especially from biological sources, may be 


very complex, preliminary separations*-® may often 


‘be necessary before paper chromatography can be 


.used to the best possible advantage. For recent 
‘developments in all types of chromatography, the 
reader is referred to a number of articles indicated 
‘in footnotes 6-9. 

Partition chromatography was first developed by 
"Martin and Synge’ at the laboratories of the Wool 
‘Industries Research Association. In this type of 
‘chromatogram, separations are achieved because of 
‘the differences in partition coefficients between aque- 
‘ous and non-aqueous phases of the components, of as, 
mixture. Using silica gel as the supporting médium: r 
for the aqueous | phase and eluting with certain water- A 
saturated immiscible organic liquids, separation : and; 
‘estimation of a number of acetyl-amino-acid$. “wore "3 » 
effected. This provides a relatively simple and valu- 
able mothod for the quantitative analysis of some 
half-a-dozen amino-acids in protein hydrolysates, 
after acetylation. With the free amino-acids them- 
selves, it was found that owing to their strong 
adsorption by the silica gel, separations could not be 
achieved. © However, cellulose, in the form of filter 
paper, was found to be suitable as the stationary 
support. In this method, a filter paper strip, carrying 
a mixture of amino-acids (a few micrograms of each) 
near its upper end, is hung from a trough containing 
water-saturated solvent (for example, n-butanol, 
phenol, s-eollidine), the whole system being in an 
atmosphere saturated with respect to solvent and 
water vapours. The solvent syphons down the strip, 
and after a suitable time the amino-acids are revealed 
by drying the paper and spraying with a solution of 
ninhydrin and then gently heating. (A simplification 
of this method—‘ascending’ chromatography—has 
been recently reported™.) It was found that the 
movement of amino-acids corresponded fairly closely 
with that calculated from their partition coefficients, 
thus demonstrating that the cellulose, as in the case 
of silica gel, acts as an inert support for the aqueous 
phase. This type of chromatogram is of value because 
of its simplicity and because many analyses may be 
carried out on one paper strip, using only very small 
amounts of material. An early application? was to 
show that nor-leucine was not present in spinal cord, 
as had been originally supposed. 

No single solvent has been found which will 
separate all the common amino-acids on a paper strip ; 
but a more complete separation can be obtained in 
the ‘two-dimensional’ technique in which the mixture 
applied near one corner of a filter paper sheet is 
chromatographed in one direction with one solvent 
and then in a direction at right angles with another 
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solvent. The components are thus distributed over 
the area of a sheet, and by choosing two solvents with 
different properties, such as s-collidine for one direc- 
tion and phenol for the other, most of the common 
amino-acids are separated, only 4-4 mgm. of protein 
being required, and all may be separated by addi- 
tional one-dimensional chromatograms in other 
solvent systems. On & two-dimensional sheet, the 
amino-acids occupy characteristic positions, depend- 
ing on the solvents used, and ‘maps’!:14-17 have been 
published showing the positions of ninhydrin colouring 
constituents of biological mixtures. 

Ninhydrin has been found to be the best general 
indicator for the amino-acids as it is very sensitive 
and little affected by traces of solvents left on the 
paper after drying. However, as is well known, it is 
not specific for the amino-acids ; any substance having 
both free amino- and free carboxyl-groups; such as 
peptides and non-«-amino-acids, gives colours, while 
less intense colours are given by nitrogen bases, 
including amino-acid esters. Though not so sensitive 
as ninhydrin, §-naphthaquinone sulphonic acid 
(Folin’s reagent) is a useful general indicator, and 
amino-acids and peptides can be located by their 
weak fluorescence in ultra-violet light!*. A number 
of more specific indicators are available, though, in 
some cases, thorough removal of solvent from the 
‘paper may be necessary, prior to their use. Diazo- 
tized ° sulphanilic acid is an even more sensitive 
reagent for histidine than ninhydrin. For tryptophan, 

" p-dimethylaminobenzaldehyde in acid solution is 
“jiseful, and with reduced tryptophan, 2: 4-dinitro- 
henylpyridinium chloride gives a strong cerise 
A eolóur. Other useful reagents are potassium iodo- 
Jplàtitiate for amino-acids which carry the thio-ether 
link! (for: example, methionine and lanthionine), and 
periodic acid in conjunction with Nessler’s solution 
for the aliphatic hydroxy-amino-acids. The ingenious 
use of D-amino-acid oxidase by Synge (unpublished) 
for revealing configuration has been applied by 
Jones!? to show that the leucine residues of aerosporin 
have the'.D-form. Dent (private communication) has 
developed a method for distinguishing between «- and 
non-«-amino-acids, by removal of the former as their 
copper complexes ; and the latter, which do not 
readily form copper complexes, are revealed by 
ninhydrin. 
An early application of the two-dimensional paper 
‘chromatogram was by Edman!, who demonstrated 
the amino-acids in hypertensin hydrolysates. Modi- 
fications of amino-acid residues in a protein after 
chemical treatment can. often be easily observed. 
Thus, small amounts of lanthionine and cysteic acid 
have been demonstrated to be present in hydrolysates 
of wool tips", showing that the action of weather and 
light have modified some of the combined cystine. 
Cysteic acid has been shown to be present in hydrolys- 
ates of wool which had received various oxidizing 
irestments*.4, and some destruction of proline and 
tyrosine has been observed after chlorination of wool. 
A not unimportant use of paper chromatography is as 
& control for synthesis?? and separations^?!, and to 
Mention should be 
made of its growing use as & control for various 
industrial processes involving utilization of amino- 
acid and peptide mixtures, such as in penicillir and 
streptomycin production; but, so far, little has been 
published in this connexion. — 

New or unsuspected constituents can be revealed 
and it is often possible, from its position on the, 
chromatogram, to make a reasonable guess as to the 
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nature of & new substance. For example, Consden, 
Gordon.and Martin (unpublished) observed what was 
considered to be a weakly basic substance in elastin 
hydrolysates, and this was confirmed by subsequent 
electrodialytic experiments. Jones*? demonstrated 
the presence of «-y-diaminobutyric acid in aerosporin, 
and Borsook e£ al. showed that lysine was meta- 
bolized by guinea pig liver to a-aminoadipie acid. 
Amino-acids, other than the «-variety, and amino- 
acids not common in animal proteins appear to be 
widely distributed in plant and bacterial extracts such 
as «- and y-amino-butyric acids!5,1e, Indeed, plant 


- extracts offer & vast field for paper chromatography, 


and already the first reported applications15.*4 
have yielded much valuable information, both as 
regards new constituents and metabolism. The 
non-protein nitrogen fraction of plants may sometimes 
contain only relatively few ninhydrin colouring 
constituents. For example, Consden and Gordon 
(unpublished) found that an aqueous extract of tea 


‘contains only three such substances in strength, 


namely, aspartic and glutamic acids, and the third, 
now under investigation, is believed to be a mono 
ester of glutamic acid. There are obvious applications 
of paper chromatography in the study of plant 
extracts to agriculture and animal nutrition. 

In the medical field the usefulness of paper chroma- 
tography has been.shown by Dent?’ in studies of 
pathological urines &nd in determining the fate of 
proteins after digestion? ; and there is a great 
potential use for radioactive isotopes, as is evident 
from metabolic studies with radioiodine?", radiocar- 
bon?, and radiosulphur?s., 

There is a fast-growing list of substances other than 
amino-acids to which paper chromatography is 
applicable, and which can only be referred to briefly 
here. An important field was opened up by Part- 
ridge?9,9, with the sugars, and the introduction of 
specific indicators?! should prove to be particularly 
useful. Another potentially important field, especially 
for the study of prosthetic groups, are the flavines?? 
and purines?. Other substances reported to be 
separable on paper chromatograms are anthocyanine 
pigments from petals, organic acids?5, adrenalin 
and related substances®*, creatine and oreatinine?', 
penicillins’? and vegetable tannins??. 

Extension to quantitative analysis has enhanced 
the usefulness of paper chromatography. For many 
purposes, a rough estimate of a given amino-acid may 
be usefully made by comparison of the intensity of 
its ninhydrin spot with that of known amounts of 
the same amino-acid chromatographed under the 
same conditions®-“°, This is clearly capable of 
industrial application. A refinement of this visual 
comparison method for both sugars and amino-acids 
has been reported*!, Theninhydrin colours themselves 
have been used for estimations after extraction from 
the paper*®, Extraction of amino-acids as their 
copper complexes, followed by.polarographic determ- 
ination of the copper, has-been deseribed:2,9, This 
method was used to estimate the five amino-acids 
produced after hydrolysis. of ‘gramicidin St, Altern- 
atively, the copper can “be, estimated colorimetric- 
ally**, and this method was used by Jones to show 
that the proportion of leucine to threonine in hydrolys- 
ates of aerosporin is 1: 3. An interesting isotope 
dilution method has been described‘? in which amino- 
acids are first converted to p-iodobenzenesulphonyl 
derivativés containing radio-active iodine or sulphur 
and tHensjestimated on paper-chromatograms by 
counting. Quantitative analysis on paper chromato- 
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grams of substances other than amino-acids have 
been devised, notably for sugars and their deriva- 
tivesgt5,45, 

Perhaps the most important application of paper 
ehromatography is to elucidate the sequence of 
amino-acid residues in proteins and polypeptides. 
This is a problem of fundamental importance, but has 
long been unsolved because of the lack of methods 
for handling complicated mixtures of peptides which 
result from partial hydrolysis; and, in fact, very few 
peptides have been isolated and identified! by the 
traditional chemical methods. However, simple 
peptides behave on paper chromatograms as satis- 
factorily as amino-acids, and techniques have been 
devised! to separate and identify lower peptides in 
complex mixtures. The sequence of the amino-acid 
residues of gramicidin-§ was thus established‘? 
as -(¢-valyl) - ornithyl - leucyl - phenylalanyl - prolyl-. 
Tyrocidin appears to incorporate the sequence 
-valyl-ornithyl-leucyl- and probably the sequence 
-aspartyl-glutamyl-tyrosyl- in its structure (Consden, 
Gordon and Martin, unpublished) There would 
appear to be & promising field for similar investiga- 
tions of other polypeptides, the list of which is rapidly 
growing, consisting of residues of & few varieties of 
amino-acid or having molecular weights intermediate 
between simple molecules and proteins. 

With the proteins themselves, the mixture arising 
from partial hydrolysis is likely to be vastly more 
complex, and it is too much to expect that the 
structure of a protein could be pieced together from 
the peptides identified. So far as I am aware, wool is 
the only protein which has been examined in this 
way, and preliminary reports have been given by 
Martin*? of the identification of nineteen dipeptides of 
aspartic and glutamic acids®® and of a number of 
peptides from the less completely investigated neutral 
and basic fractions of partial hydrolysates of wool5t, 
One conclusion from these studies is that a substan- 
tial proportion of the glutamic acid is linked with 
itself in the wool polypeptide chain. Recently, 
Consden and Gordon’ have described techniques for 
identifying peptides of cystine, and it can be con- 
cluded that, in wool, cystine.is linked via one of its 
amino-groups and via' one of its carboxyl-groups to 
residues of glutamic acid and to residues of most of 
the neutral amino-acids and that a substantial 
proportion of proline residues, if not next to, are not 
far from, cystine residues. The possibility of.identify- 
ing a large number of peptides in partial hydrolysis 
mixtures should be a big step forward in our. know- 
ledge of protein structure. 

It has not been possible to deal adequately here 
with all.aspects of paper chromatography, especially 


pending publication of the many important develop- - 


ments which are now rapidly taking place. However, 
enough has been indicated to justify the confident 
expectation that, before long, this technique will be 
in common use in many laboratories. 

Grateful acknowledgment is made for useful 
information from Drs: C... Dent and A. H. Gordon 
and to the Director of; ‘Research, Wool Industries 
Research Association, fr his interest and advice. 
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Ts OBITUARIES 


Mr. S. G. Brown, F.R.S. 


Sypney GrorGe Brown died on August 6 at 
Sidmouth, where he went to live on his retirement. 
He was seventy- -five years of age. 

Born in Chicago in 1873, his father having gone 
there to live, he was brought to Great Britain at an 
éarly age. He was educated at Harrogate College 
and University College, London. On leaving college 
he served as an apprentice in the works of the late 
Col. Crompton at Chelinsford, where he was prin- 
cipally engaged on calculations and design of dynamos 
and motors. In 1908 he married Alice Stower, niece 
of Prof. John Perry, whose close friendship he 
enjoyed until the time of the latter’s death. 

. It is by his numerous inventions that Mr. Brown 
became famous. He claimed to have taken out 
about a thousand patents, commencing when sixteen 
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with a home-made phonograph. In 1899, when only 
twenty-six years of age, he produced the drum cable 
relay used in subniarine telegraphy. This was 
followed by the magnetic shunt and other devices 
connected with duplex working over long-distance 
cables. Also at this time, with Sir Henry Hozier, he 
demonstrated a system of directional beam wireless 
using a parabolic reflector of wire. Signals were 
transmitted for ovey a mile between a coastguard 
station and a lighthouse at Beachy Head. These 
distances were later increased. This patent was 
dated 1899. 

Finding difficulties in getting his inventions 
manufactured, he opened in 1910 his own workshops 
near Liverpool Street, London. After two moves to 
obtain more space he decided in 1915 to have his own 
. factory built, for which purpose he purchased a large 
site in Acton, London. 

In ,1910 he patented his reed type telephone 
earpiece, by means of which wireless messages 
could be.read when otherwise inaudible. They were 
adopted as standard by the Royal Navy. He worked 
on electrical aids for the deaf and was possibly the 
first to demonstrate bone conduction for hearing. In 
1909 he perfected various types of relays for the 
purpose of amplifying feeble currents both for use in 
wireless and telephony. This was in the days before 
the introduction of the thermionic valve. Early im 
1914 one of these, the microphone relay, was accepted 
by the Royal Air Force for use in aeroplanes. By its 


+ | use wireless messages could be received during flight. 


“The same relays were used by the Admiralty for 
extending the range of signalling at sea. 

Mr. Brown conducted considerable research on rare 
metals for contact purposes. At the request of the 
Admiralty he designed the electro megaphone for 
loudspeaking on warships. One form of this instru- 
ment is used on the London Underground Railways 
for speech between guard and driver. The late 
Admiral Lord Fisher personally wrote thanking Mr. 
Brown for his work on relays for detonating mines, 
using the current from s selenium cell operated by the 
rays of a searchlight. 

The greatest of Mr. Brown’s inventions, however, 
and the one that he himself ranked as his highest 
achievement, was his gyroscopic compass. The two 
principal features are the vertical axis and the liquid 
ballistic. By the first, friction is reduced to a minimum 
by raising and lowering the whole of the north-seeking 
parts, including the gyro wheel, at more than a 
hundred times a minute, using a column of oil, pump- 


operated. To overcome quadrantal error,.common to: 


all gyro compasses, he replaced the solid weight used 
to precess the compass by a liquid which was free to 
flow from side to side of the wheel during the rolling 
of the ship. To work in conjunction with his compass 
he designed an automatic helmsman which makes it 
possible to steer a course- at sea direct from the 
compass. He further made a multiple repeater for 
the ease of steering by hand, also a recorder on which 
the course of the ship can be plotted on a moving 
chart. His last invention was a gunnery control 
compass. This demanded -an extreme accuracy at 
sea only previously associated with a laboratory 
eompass working in a stationary position on land. 
Such & compass was completed and had passed 
Admijralty requirements when its adoption was 
delayed owing to the Second World War making its 
application impracticable. 

With the introduction of broadcasting, Mr. Brown 
turned his mind to mass production, thousands of 
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pairs of headphones being produced daily. He gave 
the name to the loudspeaker. While he produced 
many types fitted with horns he foresaw the.develop- 
ment of the large cone diaphragm back in 1910, when 
he referred to its possibilities in his receiver specific- 
ation. ' 

During the First World War; Mr. Brown served on 
the Research Committee for the Detection of Enemy 
Submarines, the Inventions Board and the Admiralty 
Ordnance Council. He was elected a fellow of the 
Royal Society in 1916. In March, 1909, he read a 
paper before the Royal Institution on “Submarine 
Telegraphy”, and in 1920 one on the “Gyroscopic 
Compass". 

Apart from his activities with the Company that 
bears his name, he founded and was chairman of the 
Telegraph Condenser Company. 

With all his inventions Mr. Brown acted as his own 
He was an accomplished engineer capable 
of giving advice in any department of his works. He' 
was held in great respect by his staff, with whose 
assistance he earned a great reputation for the high 
quality of all his work. H. PASMORE 


, 


Prof. Marcel Brillouin 


THe Nestor of French physics, A Marcel Brillouin, 
formerly professor of physics in the Collège de France; 
died on June 16 at the age of ninety-four. He be- 
longed to & generation of men of science who could 
not only master the whole realm of their subject but 
also make important original contributions to almost 
every branch of it. As'a result they were able to 
present that subject to their students in a most per- 
fect form, thus providing them with a solid founda- 
tion for their own future activities in this field. Prof. 
Brillouin’s lecture courses at the Collége de France 
provide an outstanding example of this almost, 
extinct art, and many of them have been published 
in book form, like the well-known “Leçons sur la 
viscosité des liquides et des gaz". 

Like many great physicists, he started as a mathe- 
matician at the Ecole normale; but his natural 
inclination soon diverted him first to mechanics and 
later to physics as a whole. Thus he acquired skill in 
the use of mathematics as well as in the handling of 
apparatus which enabled him to carry out investiga- 
tions requiring refined experimental and mathe- 
matical techniques at the same time, which is 
so rarely found in physicists of the present 
generation. 

Only a brief indication of Brillouin’s most im- 
portant research subjects can be given here. In 
hydrodynamics he did fundamental work on the 
theory of discontinuity surfaces in liquid flow and 
the formation of vortices on similar lines to Helm- 
holtz, and in aerodynamics he developed a theory of 
the dispersion of sound. In thermodynamics he 
devoted himself to the study- of permanent deforma- 
tions of solids and to the specific heat of black body 
radiation, and he derived the proportionality of this 
quantity with the third power of absolute tempera- 
ture. The kinetic theory of matter-was enriched by 
Brillouin’s contributions to the theory of diffusion 
and viscosity in gases and liquids, and he also took 
part in the once topical controversy on the apparent. 
contradiction in statistical mechanics between the 
reversibility of the laws of dynamics and the irre- 
versibility of those of thermodynamics. He was very 
much interested in geophysics as well, and he con- 
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tributed to this branch of applied physics by ` papers 
on the circulation of the atmosphere, the formation 
of rain, the theory of the tides, etc. An outstanding: 
piece of research in this field consisted in a series of 
precision measurements of gravity within the Simplon 
tunnel aiming at.a determination of the shape of the 
*geoid'. 
in the domain of ‘classical’ physics, he was never- 


theless actively interested in the theory of relativity: 
and in quantum theory, where he made an early, 
attempt to give a representation of quantum. 


phenomena in terms of & continuum theory. 

It was a source of great satisfaction to Brillouin : 
that the successor to his chair was one of his own: 
sons, Léon Brillouin, who, carrying further the work 
of his father, has become one of our leading theoretical 
physieists. FÜRTH 


Prof. Beatrice Edgell 


TnuE death of Prof. Beatrice Edgell, professor ' 
emeritus in the University of London, takes from us 
one of the significant figures in the development of 
British psychology. Born in 1871, she was of the 
same generation as McDougall and C. S. Myers, with 
whom she collaborated in the pioneer work of the 
British Psychological Society and with whom she . 
helped to establish the traditions on which the study 
of psychology is still based in British universities. 
Trained first in philosophy at the University College 
of Wales, Aberystwyth, she turned to experimental : 
psychology and studied at Würzburg, where the use 
of experimental method was being developed in the 
study of the processes of thought and, judgment. 
Throughout her life she: combined her interests in 
philosophy and in experimental psychology, though 
with a special leaning to the latter, and from 1897 
until 1933 she was head of the Department of 
Philosophy and Psychology at Bedford Colega: in the 
University of London. 
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At a Mine when in many universities psychology 
was at best & subordinate partner of philosophy, her 
position as professor of psychology in charge of both 
subjects was unusual. The laboratory she established 
bears witnéss to her concern for exact and objective 
experimental method aided by the best material 
equipment then available. Her chief publications 
(“Theories of Memory” (1924), “Mental Life” (1926) 
and “Ethical Problems" (1929) ) indicate the two 
sides of her interest, as does the fact of her contribut- 
ing both to psychological journals and to the Pro- 
ceedings of the Aristotelian Society. Her example and 
influence thus aided the development of psychology 
in Britain as an independent experimental science 
which still retained the stabilizing ‘effect of philo- 
sophical discipline. Her psychological interests 

. centred largely on the cognitive aspect of mental 
i! experience, especially memory and perception, and, 
' she ‘also paid particular attention to the experimental 
, approach to esthetics. As æ teacher, however, she 
was stimulating over & wider range. “Ethical 
Problems" was written specially with the view of 
helping nurses, and her text-book, “Mental Life", 
1 was intended for students preparing for social work. 
Precise of mind and emphatic of utterance she was 
an excellent feacher, and she is held in affectionate 
respect by a large number of former students, many 
. of whom are now engaged in psychological work 
applied to industry, education and various branches 
, of social work. 

In her retirement Prof. Edgell still occupied herself: 
with psychology, including its newer developments. 
! She was recently, for example, using the Rorschach 

ı test with critical appreciation. She continued to help 
' students, and to take an active interest in the British 
‘Psychological Society, of which she was a past 

‘president and honorary fellow. During the War she 

: wrote & history of the Society, part of which she read 

at the annual meeting of the Society in 1946. This 
was the, first occasion on which many of her younger 
colleagues had met her, and they will remember her 
.ag they saw her then, frail, alert and indomitable. 


NEWS and VIEWS 


Psychological’ Medicine in Glasgow : 
Prof. T. Ferguson Rodger 


Dr. T. FERGUSON Roper has been chosen as the 
first occupant of the newly founded chair of psycho- 
logical medicine in the University of Glasgow. Dr. 
Rodger graduated in science and medicine at Glasgow 
in 1927-29 and holds the diploma in psychological 
medicine of the University of London. During 1931- 
32 he worked at Johns Hopkins University, where he 
was a pupil of Adolf Meyer. From 1933 until 1939 
he was senior assistant at Glasgow Royal Mental 
Hospital (Gartnavel), and an assistant to the lecturer 
in psychiatry in the University. Throughout the 
War he served in the Royal Army Medical Corps as 
consulting psychiatrist at Headquarters, Land Forces, 
South-East Asia, and at General Headquarters, India. 
Latterly, he has been a commissioner of the General 
Board of Control (which functions under the Lunacy, 
Mental Treatment and Mental Deficiency Acts). Dr. 
Rodger has specialized in psychosomatic medicine. 
He was responsible for research into the methods of 


aeleoting officers for the army. He has also published 
work on fibrositis and on night-blindness. 


Pathology in Glasgow : 
Prof. G. L. Montgomery 


! GEORGE  LismrBopDv  MowTrGOMERY has been 
appointed to the St. Mungo-Notman chair of 
pathology (associated with the Royal Infirmary 
Glasgow) in succession to Prof. John W. 8. Blacklock, 
who has moved to St. Bartholomew’s Hospital, 
London. Prof. Montgomery graduated at Glasgow - 
(M.B., Ch.B., 1928; M.D., 1946), and also holds the 
Ph.D. degree of the University of St. Andrews (1936). 
After holding appointments at Glasgow Royal Infirm- 
oy in, 1931 he became lecturer in clinical pathology 
t St. Andrews and assistant pathologist at Dundee 
Royal Infirmary. Since 1937 he has been Gardiner 
research lecturer in the pathology of disease in 
infancy and childhood in the University of Glasgow, 
and pathologist at the Royal Hospital for Sick 
Children, Yorkhill. During almost the whole of the 


364 


War he served on the Directorate of Pathology abc 
home, in the Central Mediterranean and in South- 
East Asia. His researches include work on the renal 
function in various morbid states, on diseases of child- 
hood (with special reference to non-tubercular in- 
fections of the lung), and on the healing of lung 
injuries. He has recently taken part in the trials of 
streptomycin carried out by the Medical Research 
Council. ] 


Victor Meyer (1848-97) 


Amone the many eminent German chemists of the 
latter half of last century, none enjoyed a higher 
reputation than Victor Meyer, who entered the 
University of Heidelberg in 1865 at the age of seven- 
teen and, twenty-four years later, was chosen to 
succeed his old master Bunsen in the chair of chem- 

«istry there. Meyer was born at Berlin on September 8, 
1848, being the son of a Jewish calico manufacturer. 
His home influences had tended towards the literary 


and artistic rather than the scientific, -and Meyer, 


it is said, wished to become an actor, for which he 
had all the natural gifts. At Heidelberg, however, 
he came under the spell of Kopp, Kirchhoff, Helm- 
holtz and Bunsen, and after a time befame assistant 
to the last. From Heidelberg he went*to Berlin to 
work under Baeyer, and successively held posts at 
Stuttgart, Zurich and Góttingen, before returning to 
his alma mater. With a fine voice, handsome presence 
and impressive manner, he became known as one of 
the best lecturers in Germany. With his other gifts 
he combined a passion for work, and was responsible 
for some three hundred memoirs. His most important 
investigations are referred to in the Memoriel Lecture 
on Meyer delivered to the Chemical Society on 
February 8, 1900, by Sir Edward Thorpe, who had 
known him for thirty years. Unfortunately, his great 
mental activity brought on insomnia and he had 
several spells of ill-health. His death took place on 
August 8, 1897, when he was but forty-eight years 
of age. He had recéived many honours from scientific 
societies, and among these was a Royal Medal from 
the Royal Society awarded him two years after he 
had succeeded Bunsen. 


Dedication of Private Woodlands 


In the Forestry Commission Booklet No. 2 (H.M. 
Stationery Office, London, 1948) the purpose of the 
scheme for the dedication of private woodlands is 
explained. This purpose is to encourage the applic- 
ation of systematic management to private woodlands, 
become necessary, it is said, in- the interests of 
national security because the reserves of standing 
timber have been greatly depleted during ‘and since 
the War; and-it might be added are-still suffering: - 
from more or less crude-over-felling, especially in the 
hardwood areas. Under the scheme the owner 
undertakes to use the land in such a way that timber 
production is the main object; to work to a plan to 
be approved by the Forestry Commission; to 

: employ skilled supervision, and to keep adequate 
“accounts. The object of the scheme is to ensure that 
replanting or regeneration of woodlands cut during 
the War shall proceed with continuity and rapidity, 
that this work in its young stages must be looked 
after until the young woods axe established and, it is to 
be proposed, after that stage has been reached. 
Owners must make up their minds as to whether 
they are prepared to work the scheme ; if they agree, 
they will receive State financial assistance. If the 
owner is unwilling to join the scheme or keep his 
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woodland areas in proper order, the State will acquire 
them. Finally, some system of control of the sylvi- 
culture of private woodlands is deemed necessary. 

To give effect to the scheme a deed of covenant in 
England and Wales and an agreement in Scotland 
will be entered into by which both the State and the 
owner undertake respective obligations as already 
mentioned. The Forestry Commission, as the agent 
of Government, will undertake to provide financial 
assistance to the owner on one of these bases at the 
owner’s option : (1) To repay to the owner 25 per cent 
of the approved net annual expenditure on a dedicated 
woodland by way of loans which are described in the - 
pamphlet. (2) To make payment to the owner as 
follows: (a) & planting grant of £10 per annum for 
every acre planted or replanted, softwood or hard- 
wood, after date of dedication ; (b) loans in addition 
to (a) on terms to be settled according to individual 
circumstances, the terms being given in the pamphlet ; 
(c) a maintenance grant for fifteen years of 3s. 4d. per 
acre per-asnnum.on every acre dedicated that- is 
planted properly and maintained ; (d) a maintenance 
grant for fifteen years of 3s. 4d. per acre per annum 
from the date of dedication, on all productive wood- 
lands other than new plantations covered already by 
(c) and (d). These grants will be reviewed and revised 
as may be necessary after five years from 1946-47 on 
the basis of ascertained costs. Dedication will run 
with the land and will not be affected by change in 
ownership. 


New German Hydrographic Journal 


Wrrz the first issue of the Deutsche Hydrographische 
Zeitschrift (1, No. 1, January, 1948), to the forth- 
coming appearance of which reference was made in 
Nature of August 16, 1947, p. 219, the publication 
of post-war articles by German oceanographers and 
other marine scientists and techniciens commences. 
The first paper, by K. Kalle, deals with the problem 
of marine production and reviews research material 
and methods of investigation. Kalle compares the 
probable amount of marine production with the yields 
known from continental soils of the temperate zones. 
W. Hansen in the second article gives a general 
mathematical treatment of the oscillations of inertia 
in open and land-locked seas. The old nautical 
problem of the dip.of the horizon is attacked once 
more theoretically, by H. Chr. Freiesleben. He 
derives a formula which, in order to be strictly ` 
employed, demands measurements of the air-tem- 
perature at the horizon immediately above the sea- 
surface. Another short but interesting contribution, 
by F. Errulat, describes a series of measurements of 
the earth-magnetic. field on the Dacia Bank (between 
Madeira and .Morocco)-;. he. concludes:that the Bank 


-has.a core of eruptive rocks. The field of nautical 


technique is represented by a description of a 
direction-holder named “Polkreisel’’, by P. Christoph. 
Moreover, there is an article on the German Hydro- 
graphic Institute, its origin, its tasks, and its organ- 
isation by'the director, Dr. Béhnecke, and finally 
there are obituary notes on several notable German 
scientists who had worked on nautical science and on 
oceanography. In the next issue (No. 2/3) of the 
Zeitschrift, which was expected to be distributed in 
the beginning of August 1948, there is to be (with 
other papers) articles on the bottom geology of the 
southern and middle Baltic, on a fundamental 
geodetic problem in sea-surveying, on magnetic 
storms, and on resonance oscillations of bights and 
the mouth, correction for seiches. 
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Trade Unions in Industry 


As part of & general production drive, the Trades 
Union Congress is inviting trade unionists to extend 
their knowledge of management in industry. Through 
its publieity organ Industrial News, the Congress has. 
announced that it is co-operating with the National' 
Institute of Industrial Psychology, the British: 
Institute of Management, the Government Committee, 
on Industrial Productivity and the Administrative 
Staff College.in seeking ways to make workshops 
more happy and efficient places. Experiments are 
to be carried out on the problems of the effects of. 
boredom in industry, the means of minimizing labour | 
turnover and the training of new employees. The' 
Trades Union Congress is asking members of trade’ 
unions to co-operate with these organisations by. 
seeking goodwill for their officers at places suitable 
for experiment. ar 


M 


Cultivation of Root Vegetables 


BunnETIN No. 120 of the Ministry of Agriculture . 
and Fisheries (H.M. Stationery Office. 9d. net) deals 
with all phases of the commercial cultivation of' 
carrots, beetroot, parsnips, turnips, swedes and other , 
minor root crops. A new revision (August 1947) of ` 
the third edition has recently appeared, and brings ' 
the subject-matter up to date. The most modern 


additions deal with row-crop cultivation, irrigation, | 


and the control of weeds. 


Precession of an Unsymmetrical Top 


Ir has been known since the time of Lagrange’s 
“Mécanique Analytique" (1788) that a rigid body 
smoothly pivoted at one of its points O and sym- 
metrical about an axis passing through O can have | 
steady motions of precession in which the axis of 
symmetry rotates uniformly about the vertical while 
the solid itself rotates uniformly about the axis of 
symmetry; but it has been generally supposed that ' 
there is no corresponding result if the body is un- 
symmetrical. However, G. Grioli (Annali di Mathe- 
matica, 26,1; 1947, and Rendiconti dell’ Accademia 
Nazionale dei Lincei, 4, 420; 1948) has shown that 
under certain conditions we can have steady precession 
of an unsymmetrical body about a non-vertical axis. 
If G is the centre of mass, it is necessary that OG 
should be perpendicular to one of the two circular 
sections of the momental ellipsoid at G, and that the 
axis of precession should be inclined to the vertical 
at a definite angle which can be calculated from the 
same momental ellipsoid. If these conditions are 
satisfied, there is a doubly infinite set of motions in 
which OG is perpendicular to the axis of precession, 
and the solid rotates uniformly about OG in the same 
time as OG rotates uniformly about the non-vertical 
axis of precession. 


Geotectonic Map of North-west Germany 


Last year the first German publication on scientific 
geology since the War was issued by the Reichsamt 
der Bodenforschung, Hanover, namely, a general 
geotectonic map of north-west Germany, scale 
1: 100,000 (15 sheets, 200 marks). This map com- 
prises all wells and geological as well as geophysical 
results from 1934 up to 1945. The new map is 
supplemented by formation data, stratigraphic 
symbols, profiles, surface contour lines, data of the 
depths, and geophysical data. Moreover, there is 
attached a general map, scale 1: 1,000,000, of the 
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structures and two hundred salt domes in this area. 
A volume of annotations*of the map is projected. 


Society for Visiting Scientists 


Tue Society for Visiting Scientists (b Old Burling- 
ton Street, London, W.1) has been able to extend its 
facilities and membership for scientific workers 
resident in the United’ Kingdom. The number of 
such members is no longer limited, and applications 
for membership from scientific workers interested in 
the Society’s aims will be welcomed by the Executive 
Committee. Applicants should apply to the Assistant 
Secretary, mentioning one or more members of the 
Society who would be willing to be their sponsors. 
The subscription for members resident in the United 
Kingdom is three ‘guineas per annum, with an 
entrance fee of one guinea. Visiting scientists from 
overseas are charged an entrance fee of five shillings 


' only, and pay an annual subscription only if they 
' reside in the United Kingdom for more than six 


' months. The Society now has more than 1,300 
members, about 1,170 of whom are overseas. In 
&ddition to the opportunity of meeting visiting 
scientists, and thus furthering international contact 
and friendship among men of science, the Society’s 
premises offer useful club facilities. 


AM 


National Foundation for Scientific 


Brussels 
THE twentieth annual report of the National 


Research y 


: Foundation for Scientific Research, Brussels, for the 
; year 1946-47, gives lists of members of the various 


commissions, and & note on the Inter-University 
Institute of Nuclear Physics. It also includes full 
details of the forty-five research grants made for the 
"year 1947-48, amounting to 2,062,500 francs, and 
'an analysis of the distribution of grants made since 
the establishment of the Foundation. Special grants 
for the period 1947-48 have been allotted to M. 
Biquet for sinking wells in water-bearing strata for 
‘the study of the freezing of dead ground at great 
‘depths (150,000 francs); to Prof. F. Mayence for 
excavation at Apamée (100,000 francs); to MM. 
Gratia, Florkin, Massart and Desreux for com- 
pleting the existing installation of apparatus for 
electrophoresis by a high-quality optical apparatus 
;of the Klett or Pearson type (100,000 francs) ;. and 
ito Prof. Piccard and Prof. Cosyns for submarine 
investigations at great depths. A list of publications 
iduring the year by those receiving grants during 
:1945—47, arranged under authors’ names} is appended. 


‘International Union, of Crystallography 


Tue first General: Assembly and Congress of the 
‘recently formed International Union of Crystallo- 
igraphy was held at Harvard University, Cambridge, 
iMass., during July 28-August 3 and was attended by 
‘some 350 crystallographers of ten nations. In 
recognition of his epoch-making contribution to the 
‘modern development of the subject, Prof. M. von 
‘Laue (Germany) was unanimously elected honorary 
president of the Union. Officers were elected as 
follows: President, Sir Lawrence Bragg (Great 
‘Britain); Vice-Presidents, A. Westgren (Sweden), 
'R. W. G. Wyckoff (United States) ; General Secretary, 
IR. U. Evans (Crystallographic Laboratory, Cavendish 
Laboratory, Cambridge); other members of the 
‘Executive Committee are M. J. Buerger (United 
‘States), P. P. Ewald (Great Britain), A. L. Patterson 
(United States), J. Wyart (France). Statutes and by- 
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laws of the Union were adopted, and the adhesion of 
Great Britain, the United States, Canada and Norway 
was recognized. Commissions of the Union were 
established as follows : Acta Crystallographica, Inter- 
national Tables, Structure Reports, Crystallographic 
Apparatus, Nomenclature, Crystallographic Data. 
Crystallographers throughout the world interested in 
the work of any of these Commissions are invited to 
make contact with them through the General Sec- 
retary. The second General Assembly and Congress 
will be held in Europe during the summer of 1951. 


Mechanization of African Agriculture 


Prosrwms likely to be encountered in the mech: 
anization of African agriculture are to be studied by 
a mission which is visiting Uganda, Tanganyika, 
Nyasaland and Nigeria. The leader is Dr. J. R. 
Raeburn, of the Agricultural Economics Research 
Institute, Oxford, and he is accompanied by Mr. 
J. W. Y. Higgs, lecturer in agricultural economics, 
University of Reading, and Mr. R. K. Kerkham, 
Uganda Agricultural Service, who is at present 
stationed at the Uganda Agricultural Research 
Station. The terms of reference are: “To make a 
systematic survey of the sociological; economic, 

‘agricultural and technical problems which must be 
studied if mechanization of agriculture in the Colonies 
is.to develop along sound lines, including inter ‘alia 
the forms or organization required to achieve the 
‘best results (for example, whether mechanization 
should be on a co-operative, group or peasant basis), 
the most profitable lines of future research into 
problems arising out of mechanization, the economics 
of it and the types of tractors and implements which 
"would be likely to be,most suitable to the differing 
African communities, and such questions as the tech- 
nical training of African craftsmen, the division and 
displacement of labour which will result from mech- 
anization and its impact on current farming and social 
systems." 


Colonial Service Appointments 


Tux following appointments in the Colonial Service 
have been announced: A. Bolton, plant breeder, 
Kenya; E. A. Rosenquist, botanist, Malaya ; 
J. A. F. Gerrard, geophysicist, Uganda; A. D. 


Campbell, veterinary officer, Nigeria ; D. W. D’Silva, : 


assistant conservator of forests, British Honduras; 
E. T. Hayes, fisheries officer, Gold Coast; G. H. 
Lunam, fisheries officer, Nigeria; D. M. Rhodes, 
fisheries officer, Uganda; O. E. Symes, fisheries 
development officer, Nigeria ; T. R. Hayes (principal 
agricultural officer, Uganda), ‘assistant director of 
agriculture, Uganda; R. B. Jagoe (botanist, Federa- 
tion of Malaya), senior botanist, Federation of 
Malaya; H. T. Pagden (entomologist, Federation of 
Malaya), senior entomologist, Federation of Malaya ; 
D. H. Welsh (agricultural officer, Nigeria), principal 
of schools, Agricultural Department, Nigeria; D. B. 
Fanshawe (assistant conservator of forests, British 
Guiana), senior assistant conservator of forests, 
British Guiana. : 


Effect of Lightning Discharge 


Pror. E. W. Manonamr, 20, Harthill Road, Liter- 
pool, 18; Writes: “During a severe thunderstorm in 
Liverpool on July 31, the centre of the roadway was 
struck by lightning. The lightning discharge pro- 
duced a crack about six feet long in the asphalte road 
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surface near the centre of the road and close to a 
manhole cover, which, I understend, was open at the 
time of the storm. Six or seven pieces of melted tar 
were scattered over the road close to the crack. 
Heavy rain was falling at the time and the interesting 
thing about the discharge was that it struck the 
flat surface of the road, although, only thirty feet 
away on each side, were trees about twenty feet high.” 


Announcements 


Dr. ANDRÉ DANJON, director of the Paris Observa- 
tory, has been elected a member of the Section of 
Astronomy of the Paris Academy of Sciences, in 
succession to the late Dr. Henri Deslandres. 


Dr. W. A. MACFARLANE, director of'fuel efficiency 
in the Ministry of Fuel and Power, has been lent by 
the Ministry to the Department of/Scientifle and 
Industrial Research for about two years for appoint- 
ment as director, of the United Kingdom Scientific 
Mission in the British Commonwealth Scientific 
Offices in Washington. He will also be attaché for 
scientific matters in the British Embassy. In accord- 
ance with arrangements made at the time of his 
appointment, the present director of the Mission, 
Dr. F. N. Woodward, is returning to the United 
Kingdom towards the end of the year. 


Tue Public Health and Municipal Engineering 
Congress and Exhibition will be held at Olympia, 
London, during November 15-20. Further informa- 
tion can be obtained from the Joint Hon. Secretary, 
84 Eccleston Square, London, S.W.1. 


Tux twenty-third annual conference of the 
Association of Special Libraries and Information 
Bureaux (ASLIB) will be held at Ashorne Hill, near 
Leamington Spa, Warwickshire, during September 
17-20. Further information can be obtained from 
the Secretary, ASLIB, 52 Bloomsbury Street, London, 
W.C.1. 


Tue Council of the Royal Society of Arts is offering, 
under the Thomas Gray Memorial Trust, the objects 
of which are “the Advancement of the Science of 
Navigation and the Scientifie and Educational 
interests of the British Mercantile Marine”, a prize 
of £50 for an essay on “The Applications of Radar ` 
to Navigation", Further information can be obtained 
from the Secretary, Royal Society of Arts, John 
Adam Street, Adelphi, London, W.C.2. ` 


The South African Journal of Science of March 1948 
reports the Oudtshoorn meeting in July 1947 of the 
South African Association for the Advancement of 
Science. It includes thé presidential address by 
Prof. H. H. Paine, “The World View of the Physicist”, 
and the addresses of the sectional presidents. Of 
these, Prof. C. C; Gillie reviewed “A Century of 
Astrophysies", Dr. C. N. C. Hamilton dealt with 
“Coal”, Prof. A. Quintanilha with “The Problem of 
Cotton Production in Portuguese Africa", Dr. C. S. 
Grobbelaar with “Anthropometry and its Role in 
South Africa", the Abbé H. Breuil with “Ancient 
Raised Beaches and Prehistoric Civilizations in 
South Africa", and J. D. Rheinallt Jones with “The 
Development of Central and Southern Africa", 
including a few suggestions for research and action 
on some of the problems common to these territories. 
A number of the papers read at the meeting are 
also printed. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Mechanism of the Oxidation of Gaseous 
Formaldehyde 


RECENTLY, Axford and Norrish! have put forward 
a scheme for the oxidation of gaseous formaldehyde 
in the temperature range 325°-375° C. Though this 
Scheme accounts for the experimental facts, we regard 
the proposed initiation reactions as unsatisfactory, for 
they suggest that formaldehyde is oxidized directly 
to formic acid, whereas it is highly probable that this 
does not take place in a single step. Our recent 
experiments on the oxidation of gaseous acetaldehyde? 
have led us to propose as an initiation process the 
reaction of an oxygen molecule with an acetalde- 
hyde molecule to form the acetyl radical and the 
perhydroxyl radical (HO,). If an analogous initiation 


reaction is postulated for the oxidation of formal- 


dehyde, we have 
HCHO + O. = HCO + HO,. 


The formyl radical is thought to be unstable? 
above 100°C., and it can reasonably be assumed 
that at high temperatures it will split up rapidly to 
give carbon monoxide and hydrogen. Then our first 
‘step becomes 


1. HCHO + 0, = H + CO + HO, 


The subsequent reactions we suppose to be the 
same as those, put forward by Axford and Norrish, 


k, initiation. 


2. EHE + HCHO = H.+CO+H k, propagation- 
decomposition 

3. H+0,+HCHO = H,0--CO -OH ky tt 

4. OH + HCHO = H,O +CO+H he polation 

5. H+0,+HCHO = H.O+C0O,+H k, J Oxidation 

6. H+0,+2 = HO, +Z Ka 

7. H + O, + 0: = HO, + Os ~ k, > termination 

8. H+ 0; + wall = HO; L^ 


Since the chains are started by reaction (1) and 
terminated only by reactions (6), (7) and: (8) we have, 
following Axford and Norrish!': 


k,(O,)(HCHO) = (H)(0.)(X) 
ke(H)(O2)(8)/d 


(for cylindrical vessels the ratio area/volume is 1/d, 
approximately, so if (S) represents the surface activity 
per sq. cm., then (S)/d is the surface activity per unit 
volume). From this we get 

(m = k (HCHO) ; 

j kX) + k02) + ksl(S)/d 

For the equilibrium concentration of OH radicals 
we have 

E,.H)(OJ(HCHO) = k,(OH)(HCHO). 


Hence: 


+ (Oz) + 


(9) 


GO.) , 


k 
Substituting for (H) from (9) into (10) we get 


k, k, (0:)(BCHO) 
ky {k (X) F t0) 3-ks(S)]dY- 


The rate of disappearance of formaldehyde is, 
therefore, given by s 


(OH) = ks (10) 


(OH) — (11) 
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dr = (HOHO)0 + A(H)(HCHO) + 


(00 (katk) (EO (ECHO) +k (OH)HCHO). (12) 
‘Substituting for (H) and (OH) from: equations (9) 
!and (11) we get - 
- 98080) — p ROHO)(0) + 
i kk (HCHO): , 
EH kO - e (8)]d 


H 


kb, (O, (HCHO)2k, 4- ks) 
k(X)+h{O2)+h,(8)/d ` 
: (13) 
'This is the same as equation (IV) given by Axford 
‘and Norrish on page 534 of their paper’; thus this 
modified scheme, also, accounts for the experimental 
results. It has, however, the advantage of & more 
‘clear-cut initiation step and also shows why one gets 
performic acid at low temperatures, for here the 
formyl radical will be stable and the following re- 
actions can take place. | 





+ 


HCHO + 0, = HCO + HO,. (14) 
HCO + O, = HCOOO. (15) 
HCOOO +HCHO = HCOOOH + HCO. (16) 


This is analogous to the scheme which we are 
putting forward to explain the occurrence of per- 
acetic acid in the low-temperature oxidation of 
acetaldehyde. ; 

: Cuas. A. MoDoWwELL 
] J. H. TROMAS 
Dept. of Inorganic and Physical Chemistry, 
. University, Liverpool. 
' Apri 13. ira 
* Axford, D. W. E., and Norrish, R. G. W., Nature, 180, 537 (1947) : 
Proc. Roy. Soc., A, 192, 518 (1947). 

* McDowell, C. A., and Thomas, J. H. (unpublished experiments). 
« Akeroyd, E. I., and Norrish, R. G. W., J. Chem. Soc., 890 (1936). 
* Leermakers, J. A., J. Amer. Chem. Soc., 58, 1537 (1934). 

lu 


' Any initiation process which will provide one of 
the chain centres responsible for the propagation 
reaction, and the rate of which depends upon the 
product of the pressures of formaldehyde and oxygen, 
may be substituted for that which we propose without 
change in the structure of the kinetics. It is thus 
not surprising that there is no formal change in the 
derivation of the relationship which Messrs. McDowell 
and Thomas reproduce from our paper. Initiation 
reactions, however, can be distinguished by studying 
the overall activation energy of the chain reactions 
which they initiate and to which they make the 
principal contribution, and in choosing the most 
likely initiation reaction, reference must be made to 
the thermochemistry of the processes postulated. 
Now the overall temperature coefficient of the oxida- 
tion of formaldehyde at 350° C. indicates an energy of 
activation of about 20 k.cal., and nearly all of this is 
associated with the initiating process, for which the 
velocity coefficient is k} Thus the initiation process 
at the temperature studied cannot be more endotherm- 
ic, than €. 20 k.cal., and is probably less so. From 
the data of Bray! we may derive, 


i H + O, = HO, + 52 k.cal. ; 
and combining this with s 
| H + HCO = H,CO + 102 k.cal.>. 
we may calculate that the reaction ~ 
i H,CO + 0, = HCO + 0, 


: 
! 
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is endothermic to the extent of 50 k.cal. Since this 
figure must give a lower limit for the energy of 
activation, ib would appear that the reaction cannot 
function as an initiating process for the formaldehyde 
' oxidation in the range of temperature where the 
overall energy of activation is 20 k.cal. 

On the other hand, from the heats of combustion 
of formaldehyde and formic acid, and the heat of 
dissociation of molecular oxygen, we may calculate 
a heat absorption of about 8 k.cal. for the initiation 
process : 


HCHO + 0, = (HCOOOH) = HCOOH + O 


postulated by us. This endothermicity is less than 
the energy of activation at 350°C. and is thus in 
accord with the experimental results. 

Our initiation reaction involves the formation of 
performic acid as a transition compound, followed by 
its decomposition to give an oxygen atom; this 
would explain the occurrence of performic acid at the 
lower temperatures at which it is stable, and a similar 
scheme would give peracetic acid in the case of 
acetaldehyde. We have never supposed that the 
reaction takes place in a single step as suggested by 
Messrs. McDowell and Thomas. On the other hand, 
there is no case for dogmatizing, and we hope to get 
further evidence from’ a more detailed study of the 
temperature coefficient of the reaction. There are 
reasons for believing that more than one initiation 
reaction can operate, each in a different temperature 
range, without essentially changing the kinetic 
scheme we have derived, and at higher temperatures 
the alternative which has been suggested is not 
excluded. 

. R. G. W. NORRISH 

Department of Physical Chemistry, 

University of Cambridge. 


. ! Bray, J. Amer. Chem. Soc., 60, 82 (1938). See also Rollefson, ““Photo- 
chemistry", 276 (Prentice-Hall, 1939). 





Further Experimental Evidence for the 
Theory of .Quasi-Properties 


Scott Blair, Veinoglou and Caffyn! have explained. 
the rheological behaviour of certain complex materials 
in terms of ‘quasi-properties’; that is, complex 
entities in which a number of magnitudes taken 
together describes the process which the material 
undergoes as a result of a specified test, the ordinary 
‘properties’, such as viscosity and elasticity, being 
changed by the testing process itself. 

The simplest illustration of this is the Nutting? 


equation 
d = South, Y 


where S is stress, c is strain, £ is time, and where i is a 
constant which can only describe the relative behav- 
iour of materials when quoted in conjunction with 
k and B, which are numbers specifying its dimensions. 
In the limit, when B and & have constant values for 
large groups of materials, p approximates in character 
to & physical property of the ordinary kind. 

Many materials subjected to constant compressive 
or tensile stresses or relaxing at constant strain after 
rapid straining accurately obey equation (1); but & 
few, especially when relaxation follows &*slow 
straining, show considerable discrepancies. 

In our earlier paper* we proposed ‘intermediate’ 
fractional differential equations of the type: 


P * The equations are here re-written in a slightly more convenient 
orm. ` 
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= 8 + 
a dt ly, = 88 + a 
=8 +o 
Proto- do (2a) i. pum 
types |)» =t + -7 —iX di^. dise 
as 82o 
: = ik e [ee 
Tui S n : as” 
pe ae TEE (2b)< (2) 


where F indicates fractional differentiation. Equation 
(2a) may be integrated to give: 

c = Atk + Bt + Ctr, (3a) 
and it was shown that the great majority of those of 
our date which did not obey equation (1) could be 
accounted for by introducing the second term of 
equation (3a) and, in a few cases, the third term. 

We have now examined the rest of the'anomalous 
data and have fitted both the integrated form of 
equation (2b): f 

o = A'S8 + BSP (3b) 


as well as the general integrated form of equation (2) : 
(6 = (At + Bir. . )(A^SP + B'SP3 . . .). (3) 


(The product is preferred to the sum of equations 
(3a) and (3b), though both are valid integrations of 
equation (2).) 

In all the data examined, we have found that with 
no more than two terms in each case, either equation ' 
(32), (36) or (3) fits our data within the limits of 
experimental error, which are satisfactorily low. 

Since the ratios B/A and B’/A’ have the dimensions 
of time and stress respectively and represent charac- 
teristics of the materials, it should’ be possible to 
write the three equations in dimensionless form by 
expressing all times and stresses in terms of, these 
charactefistics. Deviations from the simple Nutting 
equation are rarely large enough, however, for such & 
procedure to give reasonable accuracy. 

In our earlier paper we explained that the frac- 
tional differentials with respect to time arise as & 
result of the use of the Newtonian definition of 
equality of time units, the acceptance of which 
defines the velocity of light, or of bodies free from the 
influence of-other matter as constant. 

" Just as the Newtonian time-scale depends on the 
constancy of. the. magnitude of such velocities, so it 
seems that Newtonian definitions of equality of 
forces, unless directly involving Newtonian time, 
must depend on the concept of a straight line or of 
unchanging direction, that is, the course of a light ray 
or of a body uninfluenced by other matter. s 

For example, two forces, X and Y, might be 
defined as equal when, acting in the same direction 
on &.body, & third force, Z, can be found which would 
balance either of them so that the body would not 
change its motion as a result of tbe simultaneous 
actions of either X-Z or Y-Z. If the body is of 
finite size, X (or Y) and Z must be acting in a straight 
line: if the body becomes & point, there can be no 
change in direction af this point. 

The implications of this in relation to the stress 
fractional differentials (equations 2b and 3b) are 
discussed in a paper in process of publication (Phil. 
Mag.), in which the full experimental results are also 
given. 

Our indebtedness to several colleagues whó have 
helped us is expressed in our paper itself. Here we | 
wish to acknowledge. our gratitude to the British , 
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Electrical Research Association for permission to ' MO + (2NO+ + 2NO,7) > M(NO,), + 2NO* + O%, 
publish this work, to the Agricultural Research followed by MO + 2NO+ + O?- + M(NO,),, and 
Council for a grant to one of us (J. E. C.), and to Dr. ‘ the formation of nitrite here does not necessarily 


L. J. Comrie for most of the calculations. 
G. W. Scorr BLAIR 
National Institute for Research in Dairying, 
University of Reading. 


J. E. Carryn 
Department of Physics, 
University of Durham. 


May 4. , 
1 Scott Blair, G S Yon, B. C., and Caffyn, J. E., Proc. Roy. 
Soc., A, 189, 69 (1947). 


2? Nutting, P. G., J. Franklin Inst., 191, 679 (1921). 


lonic Reactions in Liquid Dinitrogen 
Tetroxide 


Tue fact that liquids other than water may serve 
as media for inorganic reactions is widely recognized ; 
reactions in the well-known liquid ammonia and 
liquid sulphur dioxide systems are explained by 
postulating the ionization: 


2NH; = NH,t + NH,—- 
280, = SO** + SO,?-, 


although neither liquid has an appreciable electrical 
conductivity. Frankland and Farmer’ in 1901 first 
considered the possibility that liquid dinitrogen 
tetroxide might serve as an ionizing medium, but 
were unable to find any inorganic salt which was 
soluble in the liquid. In view of the high solubility of 
many organic compounds, they concluded that the 
liquid was of a non-ionizing character and resembled 
in behaviour such organic solvents as benzene. 

We have now obtained evidence that ionic reactions 
can be conducted in liquid dinitrogen tetroxide 
medium. Where electron-transfer can readily occur, 
all reactions so far investigated in this medium can 
be interpreted on the basis of the ionization: 

2 N40, = NOt + NO,- (1) 
The existence of the nitrosyl radical is already 
established in other media*.*, and we have found no 
' evidence for dissociation of the N50, into NO,+ and 
NO,- under these conditions. Thus the álkali metals, , 
including lithium, react rapidly but^gquietly with’ 
liquid dinitrogen tetroxide to yield the nitrate and 
nitric oxide : 
Na + N,0, — NaNO, + NO. (2) 
The reaction is not affected, except in velocity, by 
dilution of the dinitrogen tetroxide with an inert 
solvent such as benzene. .The insoluble nitrate 
produced is free» from nitrite. . At temperatures 
approaching the boiling point of dinitrogen tetroxide 
(21-3?) the nitric oxide is evolved (although at low 
temperatures, or under pressure, some nitric oxide 
remains associated in the liquid phase. as blue 
dinitrogen trioxide), and the reaction can be con- 
sidered as & simple electron transfer from the sodium 
atom to the NO+ ion, giving the resonance-stabilized 
nitric oxide molecule. Attempts to explain this 
reaction on the basis of dissociation of the medium 
into NO,+ and NO, would involve the intermediate 
formation of the alkali metal nitrite, which we have 
found to be stable in contact with liquid dinitrogen 
tetroxide. Although some metallic oxides when 
allowed to react with dinitrogen tetroxide yield 
nitrite as well as nitrate, this is probably at least a 
two-stage reaction which may be explained thus: 


; imply the presence of NO,~ in the medium. 
Ammonium chloride (in liquid ammonia) and 
' thionyl chloride (in liquid sulphur dioxide) have many 
' properties commonly associated with aquéous hydro- 
| ehlorie acid solutions. The corresponding compound 
,in the liquid dinitrogen tetroxide system, nitrosyl 
; chloride, is soluble in this medium and such solutions 
' attack many of the metals which are resistant to the 
! tetroxide alone, the degree of attack depending on the 
, concentration of the nitrosyl chloride; nitric oxide is 
evolved, the insoluble product being either the metal 
‘chloride or the chloride associated with nitrosyl 
' chloride as a complex of the type (NO)z[MCl,]. 
The ionic dissociation of dinitrogen tetroxide 
| (equation 1) is fully reversible in the liquid ‘phase, 
' Thus the reaction : 


NOQOl(in N,O,) + AgNO,(s) — AgOl(s) + N:O.) 


‘(comparable with the reaction between an aqueous 
,Solution of hydrogen chloride and an insoluble 
,hydroxide) is complete in the direction indicated. 
However, if dry diethylammonium chloride is added 
‘to liquid dinitrogen tetroxide at 0° the reaction : 


[E5;NH4] +01 + N50, — NOCI + [EUNE INO; (3) 


'proceeds readily. The medium . immediately 
coloured red by the nitrosyl atloride produced, and 
ldiethylammonium nitrate may be crystallized from 
‘the solution ; the process resembles that of hydrolysis. 
At higher temperatures the products of reaction (3) 
‘undergo further mutual interaction. 

Full details of the work will be published else- 
jwhere, but it is of interest here to compare the 
behaviour of dinitrogen tetroxide outlined above with 
its reactions where bonds of a covalent character are 
‘involved. Levy and Scaife* have shown that it adds 
to olefinic double bonds to give exclusively dinitro- 
‘compounds or nitro-nitrites. Again, both ammonia 
and diethylamine react explosively with it, yet 
ammonium and diethylammonium chlorides and 
nitrates are unattacked, so that the conversion of the 
base into the ionic form shields it from decomposition 
by dinitrogen tetroxide. : We are led to the conclusion 
that the dinitrogen tetroxide molecule may undergo 
dissociation in two ways during reaction, giving either 
(NO+ --NO;-) or (NOt + NO,7), and that the partic- 
ular course followed depends upon whether the reacting 
groups are charged ions or covalent, uncharged 
molecules. It is not our desire here to support any 
particular structure for the dinitrogen tetroxide 
molecule; but our work on ionic reactions has shown 
that the molecule should be capable of dissociation into : 
NO* and NO,~ units as a result of simple electron 
transfer processes. Ingold® considers that the results 
of Levy and Scaife provide additional and conclusive 
proof of structure (I). 
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Tonic dissociation of this molecule (equation 1) would 
involve the breaking of the N-O bond and transfer 
of the oxygen atom, whereas ionization of molecule 
(II) postulated by Longuet-Higgins® would involve 
i / 
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no ‘atom transfer, while at the same time satisfying 
physical evidence regarding symmetry’. 
C. C. ADDISON 
: R. THOMPSON 
Department of Chemistry, 
: The University 
' Nottingham. 
May 1.. " 
1 J. Chem, Soc., 1356 (1901). 
? Angus and Leckie, Trans. Farad. Soc., 81, 958 (1935). 
? Klinkenberg, Chem. Weekblad, 95, 197 (1938). 
4 J. Chem. Soc., 1093 (1946). 
* Nature, 169, 743 (1947). 
* Nature, 158, 408 (1944). . 
* Sutherland, Proc. Roy. Soc., A, 141, 342 (1933). 





A General Solution for the Force Constants 
of Polyatomic Molecules 


Ir is well known that the fundamental vibration 
frequencies of polyatomie molecules can be predicted 
with an error of only 1 or 2 per cent by solving the 
secular equation with force constants obtained from 
related molecules! The reverse process of solving 
for the, constants in terms of the frequencies is, in 
general, impossible unless some special assumptions 
are made concerning the force field?. The following 
general solution is therefore of some interest. 

The nth order secular equation can be written in 
matrix form as follows : 


|dA—AI| = 0. (1) 
The elements of d are the force constants d; in the 
general potential function : 


. 2y = E X dj Aj Aj. i (2) 
» i=1lj=1 
The A; are valence-type co-ordinates, expressed in 
terms of N further co-ordinates 2j: 
N 

A= = aie, - (3) 
: ja ; 
all possessing any required symmetry properties, and 
the elements of A (related to the inverse kinetic 
energy matrix G. used by Wilson’), are defined as 
follows : ; 


NY. M 
Aij = A= E gu (4) 


mp being the mass for the co-ordinate z and M some 
arbitrary mass, introduced in order that the 4;; shall 
be pure numbers. T is the unit matrix, and the 
quantity à is defined as follows: 

A = án?v*0* M, (5) 
.¥ being the frequency of vibration in em.” and c the 
velocity of light in em. sec.7. The (N-n) null vibra- 
tions factorize out, giving (1). If the subscripts are 
ordered so that A; is the approximate normal co-or- 
dinate for vz, corresponding to the vibrational assign- 
ment, and if v> v4 . . . > Yn, then the proposed general 
solution for the constants is obtained by equating to 
zero all elements below the diagonal of the determ- 
inant (1), thus reducing it to the product of n 
linear factors, and substituting ^; to A, in order in 
the n diagonal elementg; that is: 


n 

X Aridki— àk = 0, (k= 1,2... n). 
i=l 

n (6) 
E, Aaidpi = 0, (p > q). 

du 
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The corresponding (unnormalized) normal co-ordin- 
ates are given by: 


September 4, 


M 

Py — kA’, 

E EE mi Aj NE 

_ Apr = t Apjt Ari (= Oforp < k). , (8) 
j=l 


where ^|4|;; are first minors of the kth order 
determinant formed from the first k rows and columns 
of the matrix A. The normal co-ordinate for vi 
involves only the co-ordinates A; to A4; the method, 
in effect, factorizes out the frequencies in descending 
order, the molecule increasing in rigidity as factoriza- 
tion proceeds. If only the constants for the m lowest 
frequencies are required, only elements in the last m 
rows of (1) need be considered, without introducing 
any fresh approximation. 

The above solution is found to give surprisingly 
good results with actual examples, and is easy to 
apply.’ For molecules in which all the fundamentals 
fall into the category of ‘group vibrations’, factoriza- 
tion of the secular equation will clearly give a close 
approximation; where (v;—j+,) is small and A; and 
Ai, overlap, the approximation will not be so close, 
since the normal co-ordinate for vij, would then 
certainly involve A;; but only the constants dij, 
dij; and dg; G+) will be much affected. The 
constants obtained in (6) are always real, and the 
normal co-ordinates defined in (7) and (8) correspond 
to the vibrations having idealized geometrical forms ; 
thus, in valence vibrations the atomic displacement 
vectors lie directly along the appropriate valence 
bonds. Interactions which would normally be 
discarded are here generally found to be negligibly 
small; their retention gives the unambiguous 
solution. 

The method can obviously be adapted to predict 
vibration frequencies, by substituting constants only 
in the diagonal elements of (1); the inconsistency in 
the force field can then be estimated by evaluating 
terms below the diagonal. 

: m P. TORKINGTON 
39a Palliser Road} ` 

London, W.14. 

May 6. 


1 Crawford and Brinkley, J. Chem. Phys., 9, 69 (1941). See also Pitzer 
and others, J. Res. Nat. Bur. Stand., 88, 1, 191 (1947). 


2 Glockler and Tung, J. Chem. Phys., 18, 388 (1945). 
3 Wilson, J. Chem. Phys., 7, 1047 (1939) ; 9, 76 (1941). 


Study of the Action of Ultra-violet Light on 
' Urease by Means of the Ultracentrifuge 


Tae action of ultra-violet light on serum albumin 
has been studied with the ultracentrifuge by Svedberg 
and Brohult! and by Sanigar, Krejci, and Kraemer’. ~x 
Irradiation of serum albumin at room temperature 
and at 0° C. causes the formation of low-molecular 
substances and a general inhomogenization of the 
protein. 

It seemed worth while to perform a similar experi- 
ment with a protein having enzymatic activity in 
order to see if inhomogenization accompanies loss of 
activity, or is a process resulting from the absorption 
of quanta beyond those required on the average for 
inactivation. For irradiation, monochromatic light 
of 2537 A. was used, at which a quantum yield of 
inactivation of 0-000926 has been found’. Inactiva- 
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tion involves a ‘one-hit’ process, that is, only one 
quantum is required for inactivation, although many 
(1,100) quanta may be absorbed on the average 
without producing inactivation. 

A solution (0:5 per cent) of crystallized urease; 
pH 7 in 0:02 M phosphate buffer, was sedimented at 
60,000 times gravity. It gave a sedimentation 
constant, Sy, of 18-2 Svedberg units, with a heavier, 
component, Sp, equal to 27-5, present to the extent! 
of about 20 per cent of the total protein. This 
compares within the experimental error with earlier! 
results of Sumner e£ al.*, who found Sz, equal to 18-6 
for the main component in their best preparation. : 
After a loss in activity of 45 per cent by irradiation, a: 
main component with Sz, equalling 15-0 was present : 
to the extent of 60 per cent of the main component | 
of the control sample. Comparison showed an: 
increase in the amount of material both lighter and ' 
heavier than the main component. In a second: 
experiment the activity of one aliquot was reduced . 
to 66 per cent by radiation, and of another aliquot to ' 
63 per cent by heating in a water bath at 80°. After’ 
irradiation, & fairly sharp main component remained. 
Following heat denaturation, however, no clearly | 
defined component was visible, the material having ' 
become. extremely polydisperse. and inhomogeneous. 

These results show that the decrease in activity of : 
the irradiated solutions was about equal to the 
decrease in concentration of the main component, 
and the average molecular weight of this component 
was somewhat decreased. This, together with the 
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formula (lines indicate limits of probable error) 
relation between the peak concentration of carbon 
dioxide and the theoretical mixture. It cannot be 
assumed that these two points would coincide under 


‘the combustion conditions prevailing in the calyx 


burner. As we had not previously considered the 


' ealyx flame as an indicator of maximum concentration 


of carbon dioxide, it was thought to be worth while 


appearance of more heavy material, suggests that | making further tests with this application in mind. 


irradiation brings about a primary process of inactiva- 
tion and depolymerization followed by aggregation of 
the depolymerized material. Adjustment of irrad- 
iated. solutions to the isoelectrie point is known to 
augment this second step by inducing precipitation’. 
That ultra-violet light is more specific in its action 
than is heat is also indicated. The latter agent 
produces a more general distribution of particle sizes 
resulting, doubtless, from & spectrum of energy which 
breaks bonds at random: Monochromatic light, 
however, which is selectively absorbed at aromatic 
residues*, would tend to produce more well-defined 
fragments by breakage of bonds next to chromo- 
phores.. < . 

A. D. McLaren 

E. SHEPPARD 

J. WAGMAN 

Institute of Polymer Research, 
Polytechnic Institute, Brooklyn. 
May 3. : 

! Svedberg, T., and Brohult, S., Nature, 143, 938 (1939). 
à Santer B B., Krejci, L. E., and Kraemer, E. O., Biochem. J., 38, 1 


? Landen, E. W., J. Amer, Chem. Soc., 62, 2465 (1940). 

* Sumner, J. B., Gralen, N., and Brikeson-Queneel, I., J. Biol. Chem., 
125-37 (1938). ' 

* Mitchell, J. S., and Rideal, E. K., Proc. Roy. Sog., A, 187, 342 (1938). 


Use of the Calyx Burner to Determine 
s Combustion Conditions 


H. Rosrron HriNpLEY! has recently directed 
attention to the limitations of the calyx flame as an 
indicator of maximum carbon dioxide concentration 
in produets of combustion. His letter seemed to us 
inconclusive, as the scale of air flow in the accompany- 
ing diagram was arbitrary &nd hence gave no indica- 
tion of the magnitude of the: possible error in terms 
of air/gas ratio. There was also no indication of the 


' Using a calyx burner of the type described by 


.Brinsley and Stephens, determinations of the total 
.8ir requirement of Birmingham towns gas were made 


by three observers having considerable experience of 
calyx observation, one of whom was known from 


‘previous special tests to have sensitive colour vision. 


‘Comparison was made with twelve other observers 
used to scientific observations but having no special 
training in, or experience of, calyx observation. One 
of these observers was also known to have specially 
sensitive colour vision. At the same time a series of 
carbon dioxide determinations were made, and the 
total air requirements of the gas were calculated both 
directly from the gas analysis data and also using 


| J. W. Wood's formula?. As an additional confirmation 


of the value of the maximum carbon dioxide concen- 
tration an analysis was made of the products of 
combustion from a Boys calorimeter and the carbon 
dioxide calculated on an oxygen-free basis. This 
confirmed the peak concentration shown on the full 
line in the accompanying diagram. 

The point of disappearance of the calyx as determ- 
‘ined by the two colour-sensitive observers fell 
consistently on the left-hand limit of the -region 
marked ‘no calyx’. The end points in the case of all 
the other observers except one fell between the right- 
hand end of the range marked ‘well developed calyx’ 
and the ‘no calyx’ limit. One observer had difficulty 
in seeing the calyx under any conditions. The 
frequency distribution of observations adjusted to a 
constant number of observations per observer is also 
shown on the diagram. Although the number of 
observers is insufficient to obtain a statistically valid 
distribution, this information is included for the sake 
of completeness. The extreme range of error in the 
determination of air/gas ratio was about + 1-5 per 
cent, which is sufficiently accurate for most purposes 
connected with gas appliance design and with 
observations of gas quality. 
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It will þe seen from the diagram that the end points 
of the two colour-sensitive observers agreed well with 
. the values for the total air requirement. calculated 

from the gas analysis data. The latter were definitely 
not coincident with the peak of the carbon dioxide 
curve. 
A. R. BENNETT 
D. HARRISON 
Central Research Laboratories, 
Radiation, Ltd., 
Aston, 
Birmingham, 6. 
May 5. 
1 Nature, 161, 395 (1948). 
2 Nature; 167, 622 (1940). 





A New Method for the Preparation of 
Adsorbents for Chromatography : 


THE technique of chromatography, as used at ' 


present, is limited to a few adsorbents and usually to 
non-aqueous systems, due to the difficulty of elution 
of the adsorbate. However, aqueous systems could 
be used if adsorbents were available which‘ permitted 
adsorption and desorption to be controlled by pH 
adjustment. This procedure is possible i in some cases 
with synthetic ion exchange resins which have been 
used to a limited extent for the separation of mixtures 
of inorganic ions, organic bases such as thiamine, and 
some amino-acids. However, organic bases cannot 
always be recovered quantitatively even by elution 
with strong acids. 
been used for the quantitative adsorption and 
recovery of histamine, which could not be eluted 
quantitatively from ion exchange resins!. 

Activated charcoal has not generally been used for 
chromatographic separation of water-soluble sub- 
stances because of its high adsorptive power and the 
subsequent difficulty of elution. It has been used 
for three- Stage, ^eóuntereurrent adsorption of certain 


antibiotics ‘ sich' as penicillin, where an organic’ 


solvent is ‘used for elution,, followed by an additional 
extraction into buffered solutioif., 

By adsorption òf a surface-activé:or water-insoluble 
acid, for example, fatty. acids or lecithin, as & *pri- 
mary’ adsorbate, on adsorbents such as alumina, 
activated charcéal, or ,even,-carbon black, I have 
prepared a simple and versatile adsorbent similar in 
behaviour to an ion exchange resin. The adsorbent 
acquires the properties of, the ‘primary’ adsorbate, 


and forms, under’ alkaline conditions, salts with... 


cations or bases which may be considered as a 
‘secondary’~ adsorbate. . The ‘secondary’: adsorbate 
‘can. be eluted by acid solution. This eliminates the 
-use of organic solvents and permits the immediate 
re-use of the prepared adsorbent. 

' Cationic surface-active agents, or insoluble bases, 
may be used in place of the fatty acids as a ‘primary’ 
adsorbate to prepare adsorbents for acids or anions. 
Similarly, the ‘primary’ adsorbate may be any 
substance that ean form a complex with the materials 
to be separated or fractionated; for example, the 
lignin protein reaction might be utilized for the 
fractionation of some protein mixtures. 

Typical curves for the adsorption of ‘Monacrin’ 
(5-amino acridine) directly on ‘Nuchar’ and B.D.H. 
decolorizing charcoal (reproduced herewith) are in 
agreement with the findings of Hauge?*, Olin? and 
Sastri*, who showed that the adsorption of electro- 
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-positive substances on activated charcoals is a 


minimum in the region of a characteristic pH termed 
the isoelectric point. 

A similar curve is also shown for the adsorption of 
‘Monacrin’ on B.D.H. charcoal pretreated with 20 per 
cent of its weight of oleic acid. Two distinct adsorp- 
tion processes occurred. The curves indicate that 
above & pH. value of approximately 6, the ‘Monacrin’ 
reacted with oleic acid to precipitate an insoluble salt 
on the adsorbent. In this pH range the salt formation 
was the principal adsorption mechanism, and strong 
adsorption wasobserved for both strong and weak 
adsorbents, suchas . B.D.H. charcoal and acetylene 
black. Below: "this pH-range, free base was liberated 
from the salt and, wás apparently adsorbed on the 
oleic acid layer, the degree of adsorption depending 
on the adsorptive power of the carbon. Thus B.D.H. 
charcoal showed a minimum adsorption amounting to 
50 per cent of the ‘Monacrin’ at pH 3:0, whereas 
acetylene black similarly treated with oleic acid 
showed practically complete elution. Increasing the 
amount of adsorbed oleic acid in the pretreatment 
reduced the.*Monacrin* adsorption. . . - 

“By selecting a carbon with a suitable ‘isoelectric 
point, and an acid or base of the required strength, a 
great variety of exchange adsorbents can be prepared. 
For single-stage adsorptions, quantitative adsorption 


. and elution of the adsorbate are desirable, and may be 


achieved by using & weak adsorbent such as acetylene 
black coated with oleic acid. Chromatographic 
separations require a stronger adsorbent to permit 
development. 

The adsorption is also shown in the adcompanying 
graph, under the same conditions, of ‘Monacrin’ on 
B.D.H. charcoal pretreated with 40 per cent: of its 
weight of undecylic aleohol as ‘primary’ adsorbate. 
In this case salt formation cannot occur, and the 
‘Monacrin’ is bound by adsorptive forces only, which 
appear to be electrostatic in nature’. Thus any 
factor which varies the dielectric constant of the 
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‘primary’ adsorbate film, and hence the surface 
charge, might be expected to alter the degree of 
adsorption. In this manner, à great variety of 
adsorbents may be prepared. 

This work will be discussed in detail in a paper to 
be published elsewhere. 
a D. E. Wzrss 

Division of Industrial Chemistry, 
Council for Scientific and Industrial Research, 
Melbourne. 


*! MoIntire, Roth and Shaw, J. Biol. Chem., 170, 537 (1947). 

? Hauge and Willaman, Ind. Eng. Chem., 19, 942 (1927). 

* Olin, Lykins and Munro, Ind, Eng. Chem., 27, 690 (1935). 

* Sastri, Quart. J. Ind. Inst, Sci., 5, 145 (1942). 

* Kuchinsky, Burstein and Frumkin, Acta Physicochimica U.RS.S., 
12, 795 (1940). 


Fine Structure of the Hydrogen «Line 


Tuovuen the doublet structure of the Balmer lines 
has been known for sixty years, attempts at a more 
complete resolution of the fine structure have met 
with difficulties owing to the large Doppler width of 
the individual lines. In the «-line, a third component 
arising from the transitions 2S,).-3Py, and 2P,/.~ 
38,;. was resolved by Williams! in 1938, using a 
deuterium discharge tube in liquid air; but the 
resolution was not complete enough to allow an 
accurate measurement of the positions of the com- 
ponents. From these results, Pasternack? deduced a 
displacement of about 0-03 cm.-! of the 2S,;, level 
from its position given by Dirae's theory. This 
value was no more than a rough estimate, and only 
through the mierowave experiments of Lamb and 
Retherford* was the reality of the shift established. 

By using & deuterium discharge tube immersed in 
liquid hydrogen and run at very low current densities 
ranging from 2 to 6 milliamp. per sq. em., we have 
been able to resolve the third component much more 
‘completely, and under conditions where the relative 
intensities are in qualitative agreement with the 
theoretical prediction for undisturbed atoms. Fabry- 


A 
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| Pérot étalons with spacings of 5 mm. and 7-5 mm. 
|; were used. 





The photometer tracing A shows the main com- 


‘ponents (1) and (2), the latter appreciably weaker as 


predicted by the theory. Tracing B, of a plate with 
longer exposure, shows the component (3) well 
resólved from (2). As the result of measurement of 
thirty-six fringes in eleven different exposures, the 
spacing (3)-(1) was found to be 0-183--0-005 em.-, 

'Though each of the three components is & blend of 
two unresolved lines, in both (1) and (3) one of the 
two constituent lines is so weak that its presence has 
only a small influence, a rough estimate of which is 
sufficient. With these corrections, our results lead to 
an upward displacement of the 28,,, level of 0-043 + 
0-006 cmt, 

This value does not agree well with the shift of 
0-033 em.-! found by Lamb and Retherford. These 
authors do not apparently claim great accuracy for 
their measurements ; but an error of more than 10 per 
cent would have to be assumed to make them 
compatible with our results. The values of the 
radiation shift of the 25, level calculated by Bethe 
and Dyson* are 0:033 and 0-034 em., which agree 
with Lamb and Retherford's measurements, but not 
so well with ours. 


With very long exposures, we have also been able 


to resolve and to measure a fourth component due to 


the transition 2P,,-39,,,. On account of its small 


intensity, it had not hitherto been resolved from the 
fifty times stronger component (1). It can be seen 
in tracing C, in which the other lines appear broadened 
by over-exposure. The separation (1)-(4) was found 
to be 0-138 + 0-006 cm.™. 
: The measurement of this new component allows 
the position of the term 38,, to be determined. The 
value 0-138 of the separation (1)-(4) would give the 
position of the 3S,/, term in almost complete agree- 
ment with Dirac’s theory (only 0-003 cm. higher), 
whereas Bethe’s theory predicts an upward shift of 
0-011 cm~. On account of the incomplete resolution, 
however, we do not claim that our value for this term 
is completely certain. UA i 
` Further work is being: done in an éffort. to achieve 
better resolution. ` l " 
- We are greatly indebted to Prof.‘ F. Simon and his 
co-workers for the supply of liquid hydrogen. 
'* GQ. W. SERIES 





Clarendon Laboratory, 
Oxford. 
July 22. P 
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Photodisintegration of Deuterium and 
Beryllium by Thorium C" y-Rays 


Tue ratio has been measured between the numbers 


of neutrons emitted from sources made by placing | 


300 mC. of radium-thorium in the centre of spheres 
of heavy water and beryllium respectively. "These 
sources emit neutrons according to the well-known 
reactions : 
; H? (y,n) H? — 2-18 MeV. (1) 
and 
: [Be — 2Het + Q]. 


Be! (y,n) Be! — 1-63 MeV. - (2) 
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Since thorium C" emits a y-ray of 2:62 MeV. energy, 
this leads to neutron energies of 0- 22 MeV. and 
0-80 MeV. respectively. 

'The heavy water used was of 99:6 per cent purity 
and was contained in a lead glass sphere 5 cm. in 
diameter with a cylindrical space 9 mm. long and 
7-3 mm. diameter at the centre to contain the 
radium-thorium capsule. The beryllium was a 
machined sphere of pure beryllium metal 11 em. in 
diameter, with a central cylindrical space 7-5 mm. 
long and 6 mm. in diameter. The relative numbers 
of neutrons emitted from these sources have been 
measured by slowing them down in a large tank of 
water and integrating the slow neutron density set 
up in this tank by using manganese foil detectors, 
the B-aetivity of which is afterwards measured by 
means of a Geiger counter with a thin aluminium 
wall. 'This ratio is 


Npe/Np = 1-26 + 0-03. 


From this ratio, and the data above, the ratio 
between the photo-disintegration cross-sections for 
beryllium and deuterium for a y-ray energy of 
2.62 MeV. energy can be calculated, a correction 
being applied for absorption of y-rays in the deuterium 
and beryllium, making use of the absorption coeffi- 
¿cients given in the “Handbook of Physics and 


5 Chemistry". 'The ratio then becomes 
o(yn)Be 
———— = 0-35 + 0-01, 
s(vn)D 5 


a value in good agreement with the recently published 
work of Russell, Sachs, Wattenberg and Fields!, who 
«(B9 or 0-30 at 2-50 MeV. 
c(Yn)D 
Y energy, and 0-43 at 2:76 MeV. y energy. 

A second determination was.made using a ‘long 
* counter” instead of a .water tank to compare the 
neutron output of the two sources. These measure- 
ments give & value 


found. values for 





S(yn)Be = 
Sen: 407 :36 = 0-03, 


in good agreement with the fst "method. 
^D. L. ALLAN 
M. J. Poors 
“Atomic Energy Research Establishment, 
Harwell, Didcot. 
May 5. — 
! Russell, b di Sachs. D., Wattenberg, A., and Fields, R., Phys. Rer., 
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* Hanson, A. O., and McKibben, J. L., Phys. Rev., 72, sao, 





Cold Working of Aluminium at Low 
Temperatures 


AT the suggestion of Prof, J. Reekie of the 
University of Toronto, I have carried out a few 
experiments on the cold working of aluminium at 
room and liquid air temperatures. These show that 
although the metal is spontaneously self-recovering 
during cold working at room temperatures, it Shows 
lattice distortion effects if the plastic deformation is 
carried out at the temperature of liquid air and the 
specimen is maintained at that temperature. The 
aluminium used was ‘H.S. brand, supplied by 
* Messrs. Johnson Matthey and Sons, Ltd. The X-ray 
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back-reflexion method was chosen for invata 
of lattice distortion: d 

An aluminium rod with quite small crystals was 
first cold-worked by striking with a centre punch at: 
room temperature. X-ray back reflexion pictures 
taken before and after cold working showed that the 
radial breadth of the rings in the X-ray pattern did: 
not increase. The aluminium was then brought tò- 
the temperature of liquid air, when a third photo- 
graph was taken. This showed no line broadening. 
With the specimen at the low temperature the 
aluminium was again cold-worked. The rings were 
now considerably broadened. On allowing the 
specimen to warm up to room temperature, it was 
found that the line broadening disappeared and large 
spots on the rings indicated the process of recrys- 
tallization. 








Fig. a shows the line broadening of the [420] and 
[331] rings ôn cold working at —180° C., while 
Fig. 6 shows the sharpening of the lines and the 
appearance of large crystals on allowing the specimen 
to warm up to room temperature. Cobalt K radiation 
was used in both cases. 

The possible causes of general line broadening are : 
(1) variation of interplanar spacings in the metal due 
to variations in composition ; (2) thermal fluctuations 
during the time of exposure; (3) small crystallite. 
size; (4) variation of interplanar spacings due to 
mechanical strain. Causes (1) and (2) may be 
ignored because of the purity of the aluminium and the 
absence of line broaden ing with an unworked specimen . 
photographed .at.— 180? C. It is impossible on the 
evidence available to differentiate with any certainty 
between (3) and (4). The line broadening due to the 
fine-grain effect is given by the Scherrer formula 
AB = 0-92/t cos0, where à is the wave-length used, 
t the linear particle size and 9 the Bragg reflexion 
angle. In the present experiment this would give an 
increase of just less than 1 mm. in the [420] ring with. 
cobalt K radiation if the crystallite size decreased . 
from about 10-* cm., when the rings become cón- 
tinuous, to 10-5 em.. Now Wood? concludes that the 
lower limit of crystallite size produced in aluminium | 
by very severe cold working is about 107* em. On 
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such & view the present line broadening of more than 
a millimetre would appear to be mostly due to 
mechanical strain. 


There was no evidence in the present short series! 


of experiments of the impossibility of producing 
complete rings after cold working, which was also 


noted in Wood's paper. Further work on this latter 


‚point will have to be done before a definite conclusion 
can be given. 
T. S. HUTCHISON 
Dept. of Physies, 
University College, Dundee, 
University of St. Andrews. 
1 Wood, W. A., Proc. Roy. Soe., A, 172, 231 (1939). 





A (2) Promethean Australopithecus from 
Makapansgat Valley 


During 1947 the Bernard Price Foundation : for 
Paleontological Research in the University of the 
Witwatersrand maintained an archeological party in 
the Makapansgat Valley, twelve miles north-east of 
Potgietersrust. Their principal objective was to 
excavate the Cave of Hearths, a site of human 
habitation containing paleoliths of Chell-Acheul facies 
embedded in limestone breccia. 

About a mile lower down the same valley is the 
Limeworks site where no implements have been found 
and from the dumps of which students and members 
of the staff of the Anatomy Department have been 
recovering primate and other mammalian fossils for 
several years past. The presence of Parapapio 
broomi, Jones, in the lowest stratum of the Lime- 
works cavern breccia shows that this earliest stratum 
belongs to the same geological horizon as that of 
Sterkfontein. Consequently it was a happy confirma- 
tion of our expectations when Mr. James ‘Kitching 
came across an australopithecine occiput in this type 
of breccia, during September 1947, while searching 
among the Limeworks dumps. 

The new oceiput (see photograph) exhibits an 
Australopithecus comparable in brain size to Paran- 
thropus robustus, Broom, from Kromdraai. Owing to 
partial synostosis of the sagittal and lambdoid 
sutures the cranial fragment comprises the major 
portion of the occipital bone inéluding most of the 
right margin of the foramen magniüm and the pos- 
terior third of each parietal bone. It displays several 
significant humanoid anatomical features, namely, 
an expanded planum occipitale ; an inferior situation 





Australopithecine occiput from the Makapansgat Valley 
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“of the inion relative to the opisthoeranion and a 
consequent downward deflexion of the planum 
nuchale (thus proving the upright posture); the 
existence, but moderate development, of & torus 
transversus occipitalis (thus indicating the lack of a 
gorilloid ‘bullneck’ in the type) and the presence of 
& sutura transversa occipitalis (or sutura mendosa) 
with subsidiary sulei forming a complex ‘Inca’ 
bone (which has never been found hitherto in 
anthropoids). 

In all these features the Makapansgat <Australo- 
pithecus distinguishes itself from its smaller-brained 
contemporary Plesianthropus at Sterkfontein. 
Further, if Paranthropus is geologically more recent 
(as Broom believes), the Makapansgat type probably 
differed considerably from Paranthropus. 'The final 
&nswer to this question must await the discovery of 
further remains. 

But the most potent reason for separating the new 
fossil from its relatives is the difference between the * 
bone breccia of Makapansgat Limeworks on one hand 
and the bone breccias of all the other manape sites on 
the other. The breccia shows first that the Maka- 
pansgat Australopithecus had advanced hunting 
habits and secondly that it was acquainted with the 
use of fire, Both of these inferences from the breccia 
were announced nine months before the discovery of 
the occiput in a communication to the First Pan- * 
African Congress of Prehistory at Nairobi in January, < 
1947. They are briefly recapitulated here to explain 
why the name, Australopithecus prometheus, has been . 


given to this specimen. 


In addition to the Sterkfonteih types of baboons 


‘such as Parapapio broomi, Jones, and Parapapio 


jonesi, Broom, the Makapansgat breccia has yielded 
fourteen species of Bovide, eight of which appear to 
be new; three carnivores (namely, lion, hyena and 
jackal); two extinct pigs; a rhinoceros; a hippo- 
potamus; and two’ giraffes (including the extinct | 
Griquatherium). Thus apart from the elephant we 
have concrete evidence that these creatures drew 
upon every family of big game found in Southern 
Africa for their food. supply. The dentitions of the big 
game specimens, however, show that these Australo- 
pithecines were more frequently succeséful in slaying 
juvenile and aged. ?epresentatives of these various 
mammalian families. But the. 3 iere: of the bone 
breccia shows that they wi fet eapable and successful 
in their hunting of very big game. 

In 1925 the presence of Australopithecus was 
unsuspected because of the great size of these bones 
and their charred appearance—so the specimens of 
this Makapansgat Valley Limeworks bone breccia 
were submitted to two chemists (Drs. Moir and Fox) 
for analysis to discover whether the bones had been 
subjected to fire, From the great size of the beasts 
represented in the breccia, the intentional fracturing 
or splitting of the bones, and corroborative reports of 
the chemists relative to the presence of carbon, the 
deposit was claimed at that time as a primitive 
human kitchen midden. To-day it appears that all 
this ‘human’ activity at Makapansgat Limeworks 
site is the handiwork of man’s australopithecine 
predecessors. No traces of stone implements have 
been found in the Makapansgat Limeworks strata 
nor have they been found at Taungs, Sterkfontein 
and Kromdraai. But we have found at, Makapansgat a 
number of large ungulate humeri the epicondylar ridges 
of which were battered and broken and apparently as 
the result of deliberate use prior to their fossilization. 
Most of the bones are fresh and firm, and display clean 
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clear lines of gross fracture before fossilization, but 
others crack and crumble easily. These exhibit so 
fine a state of macroscopic and microscopie cracking 
as to preclude explaining their pre-fossilization 
fragmentation by the*crude impact of stone or bone. 
The most likely force to have been responsible for 
their crumbling and altered condition is heat. That 
fire was the splintering agent is corroborated by their 
discoloration, disintegration and the chemical 
reports of free carbon made more than twenty years 
ago, and by the vesicular character of the adjacent 
glassy collophanites and clays recently discovered in 
the breccia by Dr. V. L. Bosazza and the comparative 
analysis he has made of ashy deposit from the breccia 
with ash from local Transvaal wood. j 
RAYMOND A. DART 

Medical School, 

Hospital Street, 

Johannesburg. 

June 15. 


Indications of Cephalic Sutures in Trinucleidz 
and Harpedide 


Rvupotr RUEDEMANN! in 1916 summarized the 
available evidence regarding traces of cephalic 
sutures in Trinucleide, Raphiophoride, Dionidide, 
and Harpedide. The well-known marginal sutures 
in the first and last families he considered as secondary 
acquisitions. They are generally regarded as having 
facilitated ecdysis; but specimens are rarely found 
which have fractured along them. One might even 
draw a comparison between the marginal suture, 
which is nearer the dorsal than the marginal side of 
the brim, and the subcranial furrow of Phacops (s.8.). 
Ruedemann's reconstruction, especially of the anterior 
facial suture, from traces on internal moulds, is so 
interesting in the case of Cryptolithus tesselatus Green, 
in spite of P. E. Raymond's treatment? of the lateral 
eye-lines as genal ceca and not lateral parts of a 
facial suture, that for a number of years a look-out 
has been kept for corresponding evidence on the 
eastern side of the Atlantic. * * 

In the case of Cryptolithus the search has not been 
rewarded; but in a number of internal moulds of 
Trinucleus fimbriatus Murchison, symmetrical breaks 
have been observed. For the most part only the 
remains of lateral (or posterior) facial sutures can be 
traced’, but in a specimen recently obtained from 
Llan Fawr Quarry, near Llandrindod Wells, a semi- 
circular anterior facial suture appears to be present 
and to run just outside the anterior pits and forward 
into the fringe so as to enclose a number of pits of 
the innermost concentric row. This is different from 
what happens in C. tesselatus, in which Ruedemann 
makes the anterior facial suture pass inside the 
anterior pits and not cross into the pitted part of the 
fringe. 

It is important, as shown in Fig. A, that the 
posterior parts of the suture are continuous with the 
anterior suture in T. fimbriatus. In C. tesselatus 
the genal cæca (Raymond) or lateral sutures (Ruede- 
mann) do not join the frontal facial suture. So far 
as traces of facial sutures count, Cryptolithus seems 
to be further from the Opisthoparian ancestor than 
T'rinucleus, and it may be suggested that in species 
which plóughed through mud the tendency was for 
the anterior suture to migrate away from and not 

: towards the periphery of the fringe or brim. s 
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A. Trinucleus fimbriatus Murchison, Llan Fawr Quarry (Nema- 

graptus gracilis Zone), north of Llandrindod Wells, x 2, B. 

Scotoharpes dómina gen. et. sp. nov., Plectodonta aff. canastonensis 

Siltstones, North Esk, Pentland Hills, x 3(approx). C. Part of 
the specimen shown in B, x 4 


Good observations of posterior facial sutures have 
been made in Scotoharpes domina gen. et sp. nov., 
from fine Upper Gala silts of the Pentland Hills. 
On an external impression of the cephalon, a possible 
longitudinal suture was seen crossing the posterior 
border close to the glabella and running forward near 
the proximal side of an ala, where it was joined at 
right angles by a lateral suture bisecting the ala. This 
is even clearer on the internal mould (Fig. B, right 
side). Further examination suggests that the longi- 
tudinal suture, cits across the anterior extremity of 
the ala (Fig? C, right side). Perhaps its continuation 
is indicated by a scar which diverges outwards on the 
cheek towards the distal end of the genal cecum. 
Possible traces;.of an anterior suture cannot be 
treated with certainty ; but in Fig. C (left side) a fine 
ridge, indicating A furrow on the inside of the original 
cephalic shield, runs forward and then curves inwards 
towards the position of the first lateral furrow on 
the glabella. Attention may also be directed to the 
slight transverse angularity just in front of the 
glabella and even to the anterior furrow itself which 
separates inner and outer parts of thé cheeks. Later- 


No. 4114. September 4, 1948 


ally this furrow is shallow, and on the left side where 
it approaches the distal end of the genal cecum 
(Fig. B) & curvilinear raised ridge originates which 
runs back and then bends inward slightly to meet 
the posterior border. Can this conceivably mark the 
position of an early lateral or posterior suture at & 
stage when Scotoharpes, at least àncestrally, showed 
affinities with a genus like Awlacepleura? The 
possibility of such a relationship is supported’ by the 
recent work of Pfibyl*, in the general background of 
that by Stubblefield*. The definite suture close to 
the sides of the glabella suggests the condition in 
Olenide and Preetide. Preetus loredensis Delgado, 
in particular, has recently been compared with the 
Harpedidze*. 

Ruedemann has suggested that the evolution of a 
genus like Cryptolithus has been marked by great 
lateral development of the cheeks. It is to this he 
attributes the length and parallelism of what he calls 
the “lateral facial sutures”. While this may be true, 
one must also consider the likelihood of eyes migrating 
inwards and upwards on to the highest parts of the 
cheeks in a mud-dweller. Even if functional eyes 
were afterwards lost, the tendency for the migration 
towards the glabella appears to be supported by the 
eourse of the sutural traces in T'rinucleus fimbriatus. 
Migration of eyes inward, possibly from the position 
of slight depressions behind the outer ends of the 

,genal cæca in Scotoharpes domina, also may be 
arguable. 

It is not easy to answer the question as to why 
traces of what may be facial sutures should remain 
on the inside of a cephalon of Trinucleus fimbriatus, 
unless they continued to serve as lines of easy split- 
ting. In Scotoharpes the lateral and posterior sutures 
were evidently functional, and their presence on the 
ale may mean that the latter had & sensory function 
during ecdysis and perbaps at other times. 


Anonim LAMONT 
Grant Institute of Geology, T 
King's Buildings, 
Edinburgh 9. 


1 Ruedemann, R., Bull. New York State Mus., No. 189, 144 (1010). ' 
* Raymond, P. B., Mem. Conn. Acad., 7 (1920), see especially Fig. 25. 
? Elles, G. L., Quart. J. Geol, Soc., 95, 383 (1940). 

* Přibyl, A., J. Paleont., 21, 537 (1947). 

5 Stubblefield, 9. J., Biol. Rev., 11, 407 (1930). 

* Thadeu, D., Bol. Soc. Geol. Portugal, 6, fasc. iii (1947). 





Changes in the Incisor Teeth and Incisal 


Alveolar Bone of Rats in Hypervitaminosis A 


and Avitaminosis A 


THe changes in bone in avitaminosis A have been 
reported by Mellanby!, Wolbach and Bessey, and 
Wolbach?, who consider that the vitemin is concerned 
with the control of bone modelling. Mellanby found 
excessive formation of bone in.certain: areas during 
avitaminosis and that the osteoblasts and osteoclasts 
could reverse their positions at the effective bony 
surfaces.  Wolbach? considered that appositional 
bone formation continued in the norma], site, but that 
concurrent resorption of bone ceased: Excessive doses 
of vitamin A have been found by many writers to 
cause spontaneous fractures of bones and internal 
hemorrhages (see Moore and Wang‘ for a review of 
the literature). Wolbach? considered that bone 

, remodelling. was greatly accelerated and that a 
defective tissue was laid down. 
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„action of vitamin A is upon the osteoblasts. 
. Sive dosage with vitamin A depresses the action of 
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The effects of yitamin A deficiency on the teeth 
aro already well known*. A defective dentin is laid 
down by the odontoblasts, especially on the labial 
Pohto® and Wolbach? both reported that 
hypervitaminosis A has no effect’ upon the rat's 
incisor teeth. . 

Through the kindness of Dr. T. Moore and Mrs. 
S. E. Walker, of thé Dunn Nutritional Laboratory, 
Cambridge, I obtained the heads of animals suffering 
from hypervitaminosis A. These were young rats 
and had beén given 40,000 r.v. of vitamin A daily for 
10-42 days. Their incisal alveolar bone and upper 


, incisor teeth were examined microscopically. In the 


alveolus, the rate of bone formation was greatly 
reduced, many cementing lines were seen and active 
osteoblasts were much less prominent than usual. 
Osteoclasts appeared to be unaffected, so that the 
bone became abnormally thin and disappeared in 
places. In the teeth, only dentin formation was 
affected. This became decreased in appositional rate, 
the interfibrillar cementing substance was gradually 
reduced in amount, and the lingual odontoblasts had 
begun to atrophy. 

The avitaminotic material studied was from rats 
previously investigated (Irving and Richards®.*). 
The animals had been on the vitamin-free diet used 
by us 28-53 days from weaning. The alveolar bones 
showed considerable over-production of new bone. 
This occurred in areas where apposition was usually 
seen and also in situations where resorption normally 
occurred. In the early stages ‘of the deficiency, the 
osteoclasts endeavoured to overcome the latter 
abnormal apposition, while working alongside invad- 
ing osteoblasts. Later they became displaced by 
osteoblasts and some osteoclasts were found on the 
opposite side of the bone. ‘On faces where excessive 
apposition occurred in the usual site for apposition, 
osteoclasts were never found. The changes in the 
teeth in avitaminosis were the same as those reported 
by earlier workers. 

It is concluded from these results that the ey 

xces- 


these cells, and, when the vitamin is lacking from the 
diet, these cells engage in disorderly overactivity. 
The reactions of the osteoclasts in avitaminosis are 
purely secondary, in an attempt to prevent excessive 
bone formation. In hypervitaminosis A these cells 
continue to act as usual. The odontoblasts, cells in 
the teeth comparable to the osteoblasts, react in a 
way similar to that of the bone-forming cells, produc- 
ing less dentin in hypervitaminosis and excessive 
amounts in avitaminosis. 

The expenses of this work were defrayed by grants 
from the South African Council for Scientific and 
Industrial Research and from the Staff Research 
Fund, University of Cape Town. 

J. T. Irvine 

Department of Physiology and Pharmacology, 

Medical School, 
University of Cape Town. 
April 27. x 
1 Mellanby, E., J. Physiol., 94, 880 (1038); J. Physiol, 105, 382 
i (1947); Proc. Roy. Soc., B, 182, 28 (1944). 


* Wolbach, S. B., and Bessey, O. A., Arch. Path., 32, 689 (1041). 
* Wolbaeh, S. B., Proc. Inst. Med., Chicago, 18, 118 (1940). — 
* Moore; T., and Wang, Y. L., Biochem. J., 39, 222 (1945). 


* Wolbach, x B., and Howe, P. R. ‘Amer. J. Paih., 9, 276 (1983). 
Pohto, M. "Mikroskopische: Untersuchungen fiber die Schneide- 
zühne der Ratten bei der A-Avitaminoso, der Heilung derselben 


und der A-Hypervitaminose" (Helsinki, 1938). prving, J. T., 
and Bichards, M. B., Nature, 144, 908 sto). Schour, 1., Hoff- 
man, M. M., and Smith, M. C., Amer. J. Path., 17, 529 (1941). 


* Irving, J. T., and Richards, M. B. (unpublished results). 
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Marine Fish Cultivation 


Iw their recent review in Nature! of the papers on 
an experiment in marine fish cultivation by my 
colleagues and me*, Cooper and Steven express the 
view, “that encouragement of fish growth in arms of 

' the open sea such as the North Sea or the English 
Channel by the addition of plant nutrients can never 
: be a paying concern”. ‘This categorical statement, 
based on a previous paper by Cooper’, seems to bar 
once and for all any large-scale application of fer- 
tilizers to suitable parts of the sea. Leaving a fuller 
discussion to a forthcoming paper on fertilizer 
application in an open sea-loch, may I point out here 
that Cooper’s arguments and figures do not, in my 
opinion, bear out his conclusion. For an assessment 
of the economics of fertilizing the sea we require 
figures showing: (a) the return in crop and stock per 
ton of fertilizer added to land, (b) the return in fish 
and shell-fish per ton of fertilizer added to the sea. 
The latter figures unfortunately do not exist. If our 
experiments have shown anything, it is the desir- 
ability of keeping an open mind to & rational approach 
to the whole problem of increasing. the amount of 
human food growing in the sea, and pursuing research 
step by step along various lines, not excluding the 
fertilizing of suitable larger areas. As regards the 
threatening scarcity of phosphate, should it ‘become 
necessary to recover it from the sea it may prove 
possible to extract it from water taken from greater 


depths of unproductive areas where the concentra-. 


m of phosphate is high and its availability to plants 
,1O0W. ' 
; F. Gross 
Department of Zoology, f 
University of Edinburgh. 


1 Cooper, L. H. N., and Steven, G. A., Nature, 181, 631 (1948). 


3 Proc. Roy. Soc. Edinburgh, 63 (1947). An Experiment in Marine 
Fish Cultivation. I. Introduction. y F. Gross. . Some 
Physical and Chemical Conditions in a Fertilized Sea-Loch (Loch 
Oraiglin. By Dr. A. P. Orr. TII. The Plankton of a Fertilized 
Sea-Loch. By Dr. S. M. Marshall. IV. The Bottom Fauna and 
the Food of Flatfishes in a Fertilized Sea-Loch (Loch.Craiglin). 
E Lu Growth in a Fertilized Sea-Loch (Loch Craiglin. By 

r. F. Gross. 


* Cooper, D. H. N., J. Mar. Biol. Assoc., 27, 826 (1948). 


We do not agree that the expression of a view is a 
categorical statement” barring any door to further 
research. Be that as it may,:we still consider that 
no evidence has yet been próduéed in support of the 
belief that encouragement of fish-growth by artificial 
fertilization of arms of the open sea, such as the 
English Channel or North Sea, can be made a paying 
concern. On the other hand, there is no little evidence 
in support of the opposite view. Perhaps the most 
convincing is the failure of Dr. Gross and his ool- 
leagues to demonstrate that marine fish cultivation 
could be made to pay even in a very tiny and almost 
completely enelosed body of water. 

A large-scale fertilization of the sea is continuously 
in progress, for our method in the most advanced 
countries of disposing of the sewage of coastal towns 
achieves just this. The discharge from Plymouth, 
which must be considerable, affects the nutrient 
content of Plymouth Sound but is soon dissipated in 
the open sea beyond the breakwater. Its effect on 
the English Channel has rarely been notable. The 
problem would be most easily studied in an area 
already nutrient-poor, such as the Mediterranean and 
its adjacent seas. Such studies by Bernard’ off 
Monaco and off Banyuls near the -Franco-Spanish 
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frontier, and by Ercegovié? and Nümann? in the 
shallow northern Adriatic, do not seem to have. 
found any appreciable enrichment by sewage. A 
quantitative assessment of the effect of sewage from 
large coastal cities discharging into seas of low 
natural nutrient resources should provide the readiest 
means of testing Ritchie’s thesis which Gross again 
propounds. 

Though there is a continuing exchange of the 
waters of the English Channel or the North Sea 
with the Atlantic Ocean, it is not easy to place a 
measure on it; it would seem to be large. The work 
of Proudman‘ suggests that the Irish Sea empties 
itself through the North Channel and is replaced 
through the St. George’s Channel in a very few years, 
perhaps no more than two. The phosphate to be 
added to such arms of the sea, to do any good, would 
need to be measured in thousands of tons per annum. 
That part not quickly harvested as fish would vanish 
into the ocean in a year or two. Though it seems 
true that four-fifths of the phosphate added to arable 
land becomes tightly bound in the soil complex, some 
of it is still available to plants such as lupins which 
can get it out again; and given time enough, may 
not @ saturation value be reached beyond which 
phosphate added to the soil remains freely available 
to plants ? Be the answer to this what it may, there 
is & difference between immobilizing riches in a safe 
deposit and broadcasting them throughout the five 
oceans. . 
` As to the last sentence of Dr. Gross's letter, it is 
always dangerous to try to foretell scientific develop- 
ment. Though the phosphate and nitrate resources 
of the deep ocean are enormous, the concentration 
rarely exceeds 90 ugm.[l. of phosphate-phosphorus, 
or 0-000008 M. > In the near future, no engine 
devised by man is likely to harness this reserve better 
than the vast oceanie circulation and upwelling 
impelled by winds on a global seale, followed by 
production of plants and animals. ‘Fisheries in the 
most favoured regions provide the best means yet 
known or foreseen of exploiting this natural asset. 
Our heritage of. bird guano and rock phosphate, upon 
which we are so dependent, represents the final stages 
of this process of enrichment, of surface ocean’ water 
by upwelling of deep water. This heritage is being 
replaced more slowly than it is being spent; we 
ought not to hasten the wastage. 

We do not wish to bar any development once and 
for all. Economic justification of marine research 
can come only from the application of our increasing 
knowledge to problems of production from the ‘sea. 
None the less, férvid advocacy of &'very costly 


. programme, followed by practical failure, could only 


bring the science of the sea into ill repute. Surely 
the right approach is through small-scale experiments 
to larger ones, establishing firm experience as we go. 
The Loch Craiglin experiment on these lines was 
thoroughly sound and worthy of critical appreciation. 
This we attempted in our review. 


L. H. N. COOPER 
G. A. Steven 
The Laboratory, i 
.Citadel Hill,: 
Plymouth. 


1 Bernard, F., Ann. Inst. Océan., Paris, 17, 349 (1988). i 

2 Ercegović, A., Acta Adriatica (Institut! Biologico-Oceanographici 
Split (Jugoslavija)), No. 5 (1084), i 

* Nümann, W., Thalassia (Istituto italo-germanico di biologia marina di | 
Rovigno d'Istria), 5, Heft 2, 1 (1041). H 

* Proudman, J., Phil. Trans. Roy. Soc., B, 289, No. 812, 579 (1946). 
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ARCTIC AEROBIOLOGY, II 


PRELIMINARY REPORT ON FUNGI AND BACTERIA 
ISOLATED FROM THE AIR IN 1947 


, By Dr. S. M. PADY 
Departmerit of Botany 


Dr. C. D. KELLY 


Department of Bacteriology 
AND 
Pror. NICHOLAS POLUNIN 


Department of Botany 
McGill University, Montreal 


LTHOUGH many studies have been made of the 


microflora of the air over temperate regions, ' 


little such work has been done in the Arctic. Meier 
and Lindbergh’ made some preliminary studies by 
exposing petrolatum-coated slides at various points 
during Lindbergh’s northern flight in 1933, six of 
these exposures being north of the Arctic Circle over 
Greenland. Owing to the death of Dr. Meier, only a 
brief report was published’, ‘The following account 
presents the results of & series of exposures of nutrient 

- plates in arctic and subarctic Canada in 1947, and 
also preliminary studies of the subcultures of bacteria 
and fungi obtained from these plates. The exposures 
were made by Prof. Polunin with the facilities provided 
by the Royal Canadian Air Force, of which a general 
account: has recently been published’. ‘Vaselined’ 
slides were exposed at the same time for rust spores, 

: pollen grains, etc., and the results of this examination 
will be published separately. , 
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The medium - employed -was designed to allow 
minimal growth, since it was expected that a consider- 


* able time would elapse between exposure and arrival 


at the laboratory. Czapek’s solution agar was accord- 
ingly modified by omitting the sucrose and adding 
| yeast extract. On June 23 the first set of plates 
(standard 10 cm. Petri dishes) was prepared, using 
0-4 per cent yeast extract; these plates were exposed 


+ on August 12. As it was found that micro-organisms 


made good growth on this medium, it was deemed 


| advisable to modify further the formula ; accordingly 


the yeast extract was reduced to 0-1 per ‘cent, and the 
agar content increased to 2°5 per cent. This second 
lot of medium was prepared on July 14 and _ was 


; used in the remaining flights. In Both eases the 


poured plates were left for one week at room 
| temperatures and any that showed contamination 
were discarded. Details of the' wrapping of the 
| plates and the technique of exposure have already 
been described’. 

i Following exposure, each plate was carefully 
\rewrapped and packed, the complete stock of exposed 
and unexposed plates being kept together until the 
work was completed in early September. When the 
{plates were returned to the laboratory on September 12 
and 13 they were in excellent condition, all showing 
numerous small colonies of micro-organisms. Seven 
(unexposed plates were carried throughout, and these 
Neos sterile when returned to the laboratory and 
ed so even after one month at room tempera- 
ture 

i The relatively slow air-speeds (see Table 1) made 
exposure by hand feasible, and the plates were held 
at a minimum of 20 cm. from the fuselage. Flight 1 
was made in a Norseman aircraft which has a single 
propellor situated in front of the nose, so that these 
plates (1 to 11) may have been affected by the 
turbulence caused by the propellor. Flights II to IV 
Were made in a twin-engined Canso flying boat in 
which the propellors are behind the co-pilot's seat 
from which ‘the exposures Were made; this permitted 
an unobstructed air stream to strike the plates (12 
to 52). 

| The attempt was made to obtain exposures every 
20 or 30 miles in a series of flights that would extend 
from temperate regions as far north as possible. Of 
the four flights (see accompanying map), one was near 
the extreme north-west of Canada and/reached as far 
as the Arctic Ocedh,, while the remainder extended 
from Somerset Island tó Edmonton, Alberta. 

| No attempt was made to obtain cultures from all / 
of the colonies in any one plate, only those in which 
the colonies were well isolated and uncontaminated 
being used. Despite this precaution, many of the 
cultures proved to be contaminated, due possibly to" 
several micro-organisms ‘being present on a dust ' 
particle. In some cases, examination with a dissecting 
microscope revealed numerous microscopic bacterial 
colonies within the mycelium, and these colonies 
were readily transferred along with portions of the 
fungous hyphs. It was believed that these tiny 
bacterial colonies (which were not inclüded in the 
counts) either found the medium to be unfavourable 
or were inhibited by the fungi. Similarly, minute 
fungous colonies were also noted, although much less 
frequently : two such colonies when transferred to 
corn meal agar failed to grow. > 

|The numbers of colonies of bacteria and fungi are 

given in Table 1 along with relevant data. It is' 
evident that bacteria greatly outnumber fungi in 
most of the fifty-one i exposed. 
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Table 1. Results ‘of two-minute exposures of nutrient plates 
H ‘Airspeed Lat. N Long. W. Alt. (ft.) fait oo Oe Fun 
Plate No. ‘our e at. N. ng. . (ft. acterial gal 
: : m.p.h. Per plate Per cu. ft.? Per plate Per cu. ft. 
Flight I, from Canso Lake to Cape. Bathurst (Plates 1~11), August 12. . "E 
1B 18:24 90 67° 38' 127° 8’ 8200 60 0-059 8 0-0079 
2B 18-34 105 67? 58' 198? 52" 6100 23 0-019 7 0-0069 ' 
3B 18:44 110 68? 12° 126° 28' 5100 46 0-02 7 0:0057, 
4B 18-54 112 68? 32" 126° 05" 5100 88 0-026 4*, 0:0027 
5B 19:04 115 68° 54’ 126° 02’ 5100 16 0:0098 2* 0:0012 
6B 19°14 110 69° 06’ 125° 48” . 5150 82 0-026 0 — 
7B 19:24 110 69° 24’ 125° 30’ 5350 32 0-026 1 00008 
8B 20:26 90 Circling over pt. ° 4000 24 0:024 "4 0-0089 
OB 20:35 100 69? 28' 125? 48" 5100 33 0-029 11 0:0098 
10.8 20:45 110 69? 51^ 126° 84" 5100 19 0:015 4 0:0032 
WB 20-56 115. 70° 02" 126° 54" 1800 14 0-008 15 0:0087 
Flight II, from Cambridge Bay to Somerset Island (Plates 13-27), August 26. 
13 ^n 517 118 69° 32’ 103° 33" 3500 530 0:454 12 0:01 
14B 5-27 109 9? 45" 102° 55’ 3000 400 0:324 14 0-011 
15 B 5:37 115 69° 57 102° 15' 4200 290 0-224 9 0:0069 
16 B 5:47 115 70° 09" 101° 32’ 4300 180 0-189 8" 0-0004 
17B 5-57 116 70° 20° 100° 55” 4400 95 0-07 7 ,0:0051 
18 B 6-07 115 70° 33^ 100° 08’ 4200 38 0-029 6 0-0039 
19B 6:17 115 70? 44° 99° 20’ 4000 60 0:046 6. 0-0047 
20 B ‘27 “116 70° 57’ 98° 30^ 4050 43 0-033 8 0-006 
21 B 0:37 116 71° 08' 97° 40" 4200 45 0-084 3 $ 0:0023 
22 B 6-47 116 71° 20° 96° 50’ 4100 95 0-075 6 0-0046 
23 B 6-57 110 71° 81’ 96° 00’ 4100 112 0-088 6 0-0046 
24 B 7:07 117 71? 43° 95° 10° 4000 74 0:056 8 0-0001 
25 B 717 121 71? 54’ 94° 05" 4000 89 0-064 102** 0-074 
26 7:42 119 72° 34’ 94° 25° 5000 47 0:044 . 8 0:0023 
27 B 8-01 117 72? 88' 94^ 28' 4500 79 0-08 I 0:009 
Flight III, from Cambridge Bay to Yellowknife (Plates 28-39), August 27. t 
28 B 9°38 109 66° 45’ 108° 20" 4600 328 0-265 24 0:02 
29 B 9:53 104 66° 27’ 108° 47’ 5500 185 0-158 10 0-0086 
80 B “10-08 117 60? 05’ 109° 18: 7300 124 0-092 15 0-013 
31 B. 0-23 109 65? 45' 109? 47’ 6300 78 0-063 8 0-0005 
32°B 10-38, 109 65° 25" 110? 14’ 6400 54 0-048 6 0-0049 
33 B 10°53 : 115 65° 06’ 110° 40” 6000 92 0-071 5 0-0039 
34 B 11:08 115 64? 44" 111? 10’ 5900 59 0-046 2 0-0015 
35 B 11:23 116 64? 24’ 111?35' 6800 33 0-039 1 0-0008 
36.B 11:88 115 64? 04’ 111° 58” 5500 67 0-052 7 0:0054 
87 B 11:53 115 63° 45' 112° 27 5100 61 0:047 5 0:0039 
38 B 12-08 . 115 63? 27' 112° 57’ 5000 46 0-036 4* 0-0031 
39 B 12-28 117 63? 06’ 113° 27” 4600 81 0-063 2 0-0015 
Flight IV, from Yellowknife to Edmonton (Plates 40-52), September 5. : 
40 B 8:38 116 60° 11’ 114° 0 5000 196 0:151 19 0-015 
41 B 8-53 115 . 59° 46’ 118° 58’ 5000 71 0-055 7-88" 0-025 
42.B à 9-08 115 59° 20° 118° 58” 5000 75 0-058 6 0:0046 
43 B 9-23 115 58?.54' 118? 67' 5000 41 0-032 3 0-0023 
44 B 9-38 117 58? 28' 113? 56’ 5000 40 0:031 7 0-0054 
45 B 9-53 117 58° 02’ 113? 55’ 5000 49 0-038 11 0-0085 
46B 10:09 119 57° 36’ 118° 54’ 5000 37 0-028 18 0-014 
47B 10-23 119 57°11’ 113? 53° 5000 21 0-016 11 0-0083 
48 B * 10:38 119 56° 46" 113? 52" 5000 80 0-08 32 0-024 
49 B 10-53 119 6° 18" 113° 51° 5000 106 0-075 67 0-05 
50 B 11:08 119 55° 52’ 113? 50° 5000 147 01i 79 0-052 
51 B 11:28 119 55° 26° 113° 49’ 5000 62 0-046 111 0-083 
52B 11:88 120 55° 00’ 113? 48’ 5000 476 0°35 806 0:28 


* One contaminant observed immediately folowing exposure. 
** Mostly secondary colonies from large central one of sporulating Pen: 
1 Figures computed from time of exposure, speed of aircraft, and area of pito: [e Mona be emphasized that they represent comparative 


rather than precise quantitative values. 


Table 2 summarizes the subcultures that were made 
from representative bacterial colonies; in forty-five of 
the fifty-one plates. Transfers were not made from 
the other six plates because of bacterial spreaders, or 
because the colonies were covered with mould. Al 
the subcultures were. made on to nutrient agar 
slopes. 

. Wolfs, in studies of the air over Nashville, Tena., 
and Proctor and Parker’ over Boston, found spore- 
forming bacteria comprising a high percentage of 
their colonies (37-7 and 52-2 per cent, respectively) 
and & low percentage of Gram-positive non-spore- 


Table 2. Summary of preliminary study of bacterial 
cultures 


Micrococcus 43 
Sarcina : 5 
Achromobacter (probably) 8 
Achromobacter or Flavobacterium ~ 24 
Gram-positive rods (unclassified) 20 

Gram-positive rods morphologiealy like 
Corynebacterium 46 
Spore-formers 8 
No.growth on transfer 21 
Mixed cultures 13 
Total 188 


forming rods. In the present investigation about 
5-0 per cent were spore-formers and about 41 per cent 
were Gram-positive non-spore-forming rods. On the 
other hand, thé percentages of Micrococcus and. 
Sarcina were very close to those found: by Wolfs, 


Table 3; Summary x E pui identification of 
Fungi Imperfecti p» digni 38 
Other Moniliales 20 
A Phyllosticta ` 1 
: estallozia 1 
Ascomycetes Yeasts . 16 
Pacers ag 

eptospheria 
, Chotomium 1 
Actinomycetales Streptomyces ` 22 
Other cultures pane orulating 74 
gis tia- producing -2 
on transfer 9 
Con minated 4 
: S Total 207 


Table 3 is a summary resulting from an examination 
of the fungi. Subcultures were made on corn meal 
agar. The lack of sporulation in many of the cultures 
is probably due to the presence of bacterial con- 
taminants, and possibly to an unfavourable medium. 
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These cultures will be‘purified and grown on various 
media in order to induce sporulation, and a detailed 
report including identifications will be published later. 
The almost universal prevalence of Homodendrum in 
the air as indicated by many workers, including 
Wolf*, Proctor and Parker*, Meier and Lindbergh}, is 
confirméd by its occurrence in 33 of the 207 
cultures (15 per cent). Conspicuously absent among 


+ the sporulating cultures were Aspergillus, Fusarium" 


and Phycomycetes. 

On the basis of the colonies which developed in our. 
plates, it would appear that bacterial cells greatly 
outnumber fungus spores in the arctic air. There 
appears to be no correlation between the number of 


colonies and geographical position, at least within the, 


arctic and subarctic regions. However, in the region 
of Edmonton an increase of both bacterial and 
fungous floras was found which may possibly be 
related to areas of cultivation. 

No explanation can be given for the high numbers 


of bacterial colonies encountered in the vicinity of, 


Cambridge Bay on two successive days. The highest 
count was found on August 26 on plate 13 exposed some 
50 miles north-east of Cambridge Bay, and high 
`~ numbers were also found in plates 14, 15, 16 exposed 
still farther north. High counts were again obtained 
the following day on plates 28 to 30, plate 28 being 
exposed some 170 miles south-west of Cambridge Bay. 


1 Meier, F. C., and Lindbergh, C. A., Sci. Mon., 40, 5 (1935). 
1 Meler, F. O., Phytopath. (Abs.), 25, 27 (1935). 


? Polunin, Nicholas, Pady, S. M., and gw C. D., Nature, 160, 876 
(1947); see also Arctic, 1, 60 (1948). 


‘Wolf, F. T., Bull. Torr. Bot. Club, 70, 1 (1943). 
* Proctor, B. "E. and Parker, B. W., J. Bact., 36, 175 (1938). 


FORMATION OF HYDROGEN 
PEROXIDE IN. WATER IRRADIATED 
WITH X- AND ALPHA-RAYS 
By Da. P. BONET-MAURY and M. LEFORT 


Laboratoire Curie, Institut du Radium, Paris 


N,spite of numerous studies, the primary action of 

ionizing radiations on water is not yet fully known. 
Knowledge of this action is important in relation to 
the radio-chemistry of dilute aqueous solutions and 
is required for. the better understanding of the 
mechanism of the biological effect of these radiations, 
since water.comprises about 80 per cent of living 
organisms. , As the formation of hydrogen peroxide is 
regularly demonstrable in irradiated water’, a 
systematic investigation of this phenomenon has been 
undertaken for radiations of very different ionic 
density, namely, 0°9A. X-rays and polonium or 
radon a-rays. 

Methods. The irradiation, with X-rays and the 
titration of hydrogen peroxide were carried out by 
the methods already described?. In order to study 
the effect of dissolved oxygen, gases were eliminated 
from the water in vacuo by alternate evacuation and 
saturation with oxygen-free argon or nitrogen. 
Dissolved oxygen was titrated by a special method 
which permitted the assay of a 30-c.c. water sample, 
and the estimation of 0-2 mgm. of oxygen with an 
accuracy of 5 per cent. A control sample was 
assayed in an identical manner. Dissolved radon? 
or polonium was used as a source of «-radiation. 
Polonium was only employed under conditions which 
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: Hydrogen peroxide (y/o.c.*) 





4 6 8 10 12 
ylc.c. oxygen 


Fig. 1. " dunes of dissolved oxygen. Doses of radiation: 168, 
84, 42 and 16:8 x 10% respectively 


were such that the catalytic effect of this substance 
on the decomposition of hydrogen peroxide was 
negligible. 

Effect of Dissolved Oxygen. (a) X-rays. For a given 
dose of radiation, the amount of hydrogen peroxide 
produced depends markedly upon the concentration 
of dissolved oxygen (Fig. 1). In water carefully freed 
from gas, it is no longer possible to detect any hydro- 
gen peroxide, even after exposure to doses as high as 
1-7 x 1015 pairs of ions/c.c., or more than 2,000,000 r. 
(surface dose). 

(b) a-rays. The ionic yield, in the case of X-rays, 
suggests that the radon $-rays probably account for 
less than 5 per cent of the total effect of the a-+B- 
radiation. We have verified this fact directly, using 
only the action of the §-radiation,. c-rays being 
stopped by a vial of thin glass containing the radon 
and directly immersed in the titanium reagent. 
When water was exposed to the «-radiation from 
dissolved radon and its disintegration products, the 
following results were obtained. In water completely 
freed from gas and therefore containing no oxygen 
which could take part in the reaction, the ionic yield 
of hydrogen peroxide was found to be the same as in 
oxygen-saturated water. The same result was 
obtained when polonium «-radiation was used ; but 

. the experiments in this case were complicated by the 
catalytic effect of the radio-element, which tended to 
decompose the hydrogen peroxide produced. When 
initial radon concentrations of 1-3 mo./6.c. were used, 
the ionic yield was independent of the dose within 
the whole interval tested (Fig. 2). (The ionic yield is, 


‘ Surface dose (réntgens x 107*) 
8 4 7 
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Hydrogen peroxide (mol./c.c. x 1015) 
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Ion pairs x 10*° 


Fig. 2. The curves refer to water (4- 20°), 
ice (— 55°), ice c 4° and — 190°) 


400 500 


ice (— 4°), water (+ 20°), 
and ice (— 190°) 


Hydrogen peroxide (víc.o.?) 








f —100 —60 
-110? 


—20 0 +20° 


Temperature 


.Fig. 3. Influence of temperature. The doses of radiation (reading 
‘from the top) are 168, 84 and 42 x 101° ions/c.c. for ice; and 
*similarly for water 


of course, generally defined as the ratio of the number 
of molecules decomposed to that of ion pairs produced ; 
this definition is not applieable to hydrogen peroxide 


formation, because the number of water molecules ` 


decomposed is not directly known.) 

Temperature Effect. (a) X-rays. In oxygen-saturated 
water, the production of hydrogen peroxide decreases 
regularly with the temperature, a definite discon- 
tinuity marking the passage from water to ice 
(Fig. 3)“ ‘Below —116°, it is no longer possible bọ 
detect any hydrogen peroxide, even when the dose is 
2 x 10° r. (Fig. 3). 

(b) «-rays: The temperature seems to be without 
influence on the production of hydrogen peroxide in 
water and ice by the «-radiation from dissolved radon. 
At the transition point from water to ice, a discon- 
tinuity similar to that of X-rays was observed (Fig. 1). 
Polonium a-rays give similar qualitative'results, the 
catalytic effect of the radio-element being consider- 
ably decreased as the temperature is lowered. 

Discussion. The experimental results show that 
hydrogen peroxide is formed according to different 
mechanisms for X- or a-rays, and that the linear ion 
density of the radiation affects the primary reactions 
eóncerned with the decomposition of the water. 

These data are perfectly concordant with the 
hypothesis suggested by some British workers’ for 


the interpretation of the differences between the. 


radiobiological effects of X-rays and «-rays. Accord- 
ing to those conceptions, the principal result of the 
ionizatión of water is the production along the track 
'of the ionizing partiele of: hydrogen atoms and 
hydroxyl radicals (Weiss), tHe spatial distribution of 
which corresponds with that of primary ion pairs 
(Lea and Gray). 

For X-rays, the distribution is such that the 
hydrogen atoms remain near the hydroxyl groups, 
and, in the absence of oxygen, their recombination to 
‘give water is the most likely reaction, When dis- 
solved oxygen is present, the reaction : 


2H + O, = H,O, (1) 


becomes possible &nd produces hydrogen peroxide in 
&mounts which inerease with the oxygen concentration 
and the temperature. 

Along the trajectory of an a-particle, the hydroxyl 
groups remain concentrated in the centre of the 
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ionization column and are at first isolated from the 
hydrogen atoms which form a surrounding sheath. 
The reaction 


September 4; 


OH + OH = H,0, c B 


is the most likely, and it produces hydrogen peroxide 
even in the absence of dissolved oxygen ; the reaction 
seems to be independent of the temperature. The 


4 constant ionic yield for «-rays indicates that, when 
“oxygen is present, the amount of hydrogen peroxide 


produced according to reaction (1) is negligible com- 
pared with that produced according to reaction (2). 
From these results, it appears that hydrogen 
peroxide plays an important part in the mechanism 
of the biological effect of radiations, since its formation 
seems to be one of the radiochemical primary reactions 
produced in aqueous media exposed to ionizing 
radiations. 
The remarkable constancy of the ionic yield with 
«-r&ys shows that the photocolorimetrie method is 
particularly convenient for the radiochemical dosage 
of dense ionizing radiations such as recoil protons or 
neutrons. 
: : 
Bonet Maury, P Ra e. & 80, Lud , 185, 941 (1041). Latarjet, R., 
* Bonok Manty, P, and Frilley, M., C.R. Acad. Sei., Paris, 218, 400 
* Bonet-Maury, P., J. Chem. Phys., (1942). 
“Boho Maity, P., and Lefort, M., C.R. Acad. Sei., Paris, 226 
* Lea, “Actions of Radiations on Living Cells” (Camb. Univ. Press 
1945). Weiss, J., Nature, 158, 748 (1944) ; 187,, 584 (1948) i 
Prans. Farad. ‘Soc., 11, No. 267 (1944). Allsopp, Brit. J. Radio te 


pub No. 1 (1947). Dale, Meredith and Gray d course o 
lication). 
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NATIONAL INSTITUTE OF 
“INDUSTRIAL PSYCHOLOGY 


HE annual conference of the National Institute 
of Industrial Psychology. was held in Buxton 
during April 9-12, and a report has now been 
issued ("Psychology at Work", 1, No. 3; July 1948). 
Welcoming the delegates to the Conference, the 
chairman of the Institute, General Sir Ronald Forbes 
Adam, stated that everywhere in industry manage- 
ment is facing the fact that output must be raised: 
if Britain is to retain its standard of life; but the 
re-equipping of industry is going to take a long time 
and some means must be fourid of achieving the 
goal more quickly. It has now been generally realized, 
that this increase in output can be achieved if greater 
attention is paid to human relationships ;, but there 
has been too little research into this problem. ' The 
aim of the Conference was to discuss some of the 
fundamental issues of human relationships, and its 
purpose can be summed “up in three questions: 
(I) How much knowledge on the subject exists ? 
(2) Is the knowledge readily available and is it being 
utilized ? (3) What research can be undertaken ? 
The first session of the Conference was grouped 
under the heading “The Man and the Job” and, in 
the first address, Mr. Robert Watson, chief personnel 
officer to the Philips group of electrical companies, 
discussed the selection and allocation of workers. In 
& recent attempt to check selection and placement 
practices in industry, Mr. Watson and his colleagues 
sent out a questionnaire to about two hundred firms 
in many industries. Replies were obtained from 
sixty-three firms, including a high proportion of the 
acknowledged better employers, employing altogether 
about 300,000 persons. Of the sixty-three firms, four 
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émployed full-time psychologists ; fifty-two did not 
give special training to employment interviewers and 
fifty-three companies did not use job specifications. 
Forty-eight companies did not give dexterity tests 
to hourly-paid operators, and fifty-three companies 
did not give intelligence tests to hourly-paid operators. 
From this and other data supplied by Mr. Watson it 
seems reasonably certain that few companies are 
taking advantage of the latest psychological develop- 


ments in the use of selection methods. If companies . 
could be persuaded to make use of modern employ- ' 


ment practices it would do much to reduce the heavy 
burden of labour turn-over costs which help to inflate 
the price of the finished article. While it is not easy 
to obtain the costs:of labour turn-over in any one 
industry, figures obtained from a firm employing 
4,500 females and 3,8380 males on mass production 
work showed that there is a labour turn-over in 1947 
of 56 per cent of the total female hourly-paid workers 
and 38 per cent of the male workers; of those who 


-left the firm during the year, 67 per cent of the 


women and 72 per cent of the men were in their first 
year of service. 

In @ paper on training and working methods, 
Colonel B. Ungerson, chief psychologist, Directorate 
of Manpower Planning at the War Office, described. 
the methods which give best results in providing 
training for unskilled. and semi-skilled jobs. Instead 
of the existing method of placing a newcomer with 
an experienced operator and telling him to get on 
with the job, Colonel Ungerson suggested that the 
efficiency of & department would be considerably 
improved if newcomers were given definite training 
under ‘competent instructors. This training should 
include the presentation of knowledge which would 
include the most suitable tools for the job, when 
they were satisfactory for use, what raw materials 
were used for which jobs and so on. This should be 


,supplemented by as many practical aids as possible, 


including diagrams, “models (or the real thing if 
possible) and a muséum of faults; these should 
apply both to raw materials and finished products. 
The problem of developing skill is to ensure & 
repetition of good movements until they become 
habitual; this should be based upon movement 
study and is not necessarily complex. Colonel 
Ungerson then gavs- „some examples of how, skill 
could be developed in various unskilled and-' semi- 
skilled jobs. y 
Following the papers by "Mr. Watson arid Colonel 
Ungerson, the Conference „divided into eight dis- 
cussion groups which reported their findings to the 
Conference, at, the end of the-first day., Sumining: "up 
the findings of the groups, the chairman, Lord Piercy, 
said that we are faced" "with, the problem of more 
production with a given, labour force.. We can only 
cut our costs by threó:mei : "education, application 
of wliat is known, and research, In the field of the 
education of management we are not yet getting the 
full benefit out of good practice and, although there 
will be ‘sales resistance’ all the way down the manage- 
ment chain, we must get the practice of good firms 
accepted by others. In the application of particular 
items of information he was impressed by the stress 
which has been laid on training as opposed to 


' selection. Training undoubtedly is the key to prompt 


=l 


t 


results, but the individual as a whole should be 
considered, and here selection is important. 
subject of research it is necessary to pool all our 
ideas. ' The problem of the use of individuals of low 
mentality might profitably be pursued further, and it 
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lis pleasing to report that over the last year the 
, Government has come to realize the importance of 
this work; Panel 3 of the Committee on Industrial 
‚Productivity was specially charged with the con- 
sideration of the human factors affecting production. 
The second session was grouped under the general 
‘heading, “The Firm as a Working Unit”. Mr. Graham 
ioe director of training, Stewarts and Lloyds, 
btd., in & paper on the supervisory grades, traced 
the development of a changed outlook among work- 
people and into this background fitted the position 
of the foreman and his problems. The same diffi- 
‘culties seem to ‘he encountered on both sides of the 
‘Atlantic, and he “suggested that the two aims should 
ibe to strengthen the foreman’s status in the firm and 
to develop a changed pattern of leadership in the 
supervisory grades. Mr. Satow then made many 
practical suggestions as to the methods in which 
these aims could be realized. 
Probably the highlight of the Conference, however, 
Was the paper by Mr. W. L. Mather, director of 
Mather and Platt, Ltd., on communication within 
the firm. Borrowing from his experience at the 
Army Staff College, Mr. Mather gave a practical 
demonstration of the way in which two-way com- 
munication could take place within the firm. Two 
boards were placed in front of the audience, one of 
which was marked “Management” and the other 
Workers". Between these two. there was a gap 





i which, he said, represented the gap' between manage- 


ment end workers about which so much was being 
talked at the present time. The problem is to bridge 
the gap. Very useful bridges across the gap are. 
provided by personnel departments, works ‘com-’ 
fnittees, joint production consultative and advisory 
committees, general committees, training, “hotice 
boards, broadsheets, magazines, a d ‘schemes, 
lectures and verbal instructions. These bridges can. 
easily be broken, however, and with a compelling 
dramatic presentation in which he was helped by a 
typical British workman, Mr. Mather showed how 
the only real way of providing communication in. 
any firm is by personal contact. 

| After further discussion, the second session was 
summed up by Sir Godfrey Ince, permanent secretary 
to the Ministry of Labour and National Service, who 
stated that he was glad that the Conference empha- . 
sized the problem caused by the changed outlook of" 
the worker. To find the right relationships between* 
the man and the job involves using the right methods. 
of selection, training and allocation, and use can be 
made of the Ministry of Labour’s experience both 
with the Juvenile Employment Serviee and in pro- 
viding’ supervisory training through the Training 
within Industry Scheme. i 

| The final address to the Conference was given by 
Mr. Austin Albu, deputy director, British Institute 
of Management, who said that it is the variation 
between firms which has to be considered when 
approaching our industrial problems. Some British 
firms have employed methods which equal those of 
ahy other country, and the need is to bring all firms 
as near as possible' to this standard. This cen be 
done, first, by selling ideas to management ; secondly, 
by breaking down the resistance of trade unions and . 
abolishing restrictive practices generally; and thirdly, 
by training first-line supervisors. The Conference bas 
profitably discussed ways in which these things can 
be done, and it is hoped that the British Institute of . 
Management will.soon be able to be-of direct service 
tó industry.: T. H. HAWKINS 
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_ FORTHCOMING EVENT 


Thursday, September 9 


UNIVERSITY OF MANOHESTER (in the Physical Laboratories, Man- 
chester) a a on “Meteors” (to be opened by Dr. F. L. 
pple). $ 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on sor à 


before the dates mentioned : 


. , -N 
ASSISTANT LECTURER (temporary), and a DEMONSTRATOR, IN THE: 


DEPARTMENT OF BOTANY—The Registrar, The, University, Leeds 2 
(September 10). s Tem MES 

DEMONSTRATOR IN CHEMISTRY AND BIOOHÉSHSTRY with a special 
Interest in Physical ‘Chemistry—The Dean of the Medical College, 
Pt eo oes Hospital, West Smithfield, London, E.C.1 (Septem- 

ASSISTANT LECTURERS (3) IN THE DEPARTMENT OF CIVIL ENGINEER- 
ING, to assist in the subjects of Theory of Structures and Fluid Mech- 
anics—The Professor of Civil Engineering, City and Guilds College, 
South Kensington, London, S.W.7 (September 13). 

LEOTURER (woman) IN GEOGRAPHY, and an ASSISTANT LIBRARIAN 
(man or woman)—The Warden, Goldsmiths' College, New Cross, Lon- 

. don, S.E.14 (September 14). 

TECHNICAL ASSISTANT (man or woman, Grade B) for experimental 
research work in the Zoology Department—The Registrar, University 
College of North Wales, Bangor (September 15). 

LEOTURER IN EXPEBIMENTAL PHARMACOLOGY—The Secretary, The 
University, Aberdeen (September 15). 

LECTURER IN BOTANY at Farouk I ak Alexandria—The 
Director, Egyptian Education Bureau, 4 Chesterfle! d Gardens, London, 
W.1 (September 15). 


RXESHAROH OFFICERS (4), ASSISTANT RESEARCH OFFIOERS (5), and - 


CIVIL Bec Goan (3), red Bosra. ef mradem Tae. Secretary, 
ommission, Burlington Gardens ndon, W. i 
‘No. 2267 (September 16). $ ' CR eee 
RESEAROH ASSISTANT (with Honours Degree in Botany and, if 
eere some estela c viu m, rel Er Re on 
ree: —The Sec y, School o i - 
AGSGHAN s ay anam che Semi, ve 
TANT LEOTURERS (2) IN ANATOMY—The Secre Universi 
College, Gower Street, London, W.C.1 (September 25). M id 


DEPUTY CURATOR at the Horniman Museum, London Road, London, , 
B.E.23—The Education Officer (Estab/2), County Hall, Westminster $ 


Bridgé,“Loridon, S.E.1 (September 30). n 

CONTROLLER OF TELECOMMUNIOATIONS, Civil Aviation Branch, ‘Air 
Department, Wellington—The Office of the High Commisstoner for 
New Zealand, 415 Strand, London, W.C.2 (September 30). 

LEOTURER.IN ELEOTRIOAL ENGINEERING at the University of the 
Witwatersrand, Johannesburg—The Secretary, Universities Bureau 
of the British Empire, 32 Woburn Square, London, W.C.1 (October 1). 

TEOHNIOIAN to take chargo of Medical Unit. Laboratory-—The 
Secretary, St. Mary's Hospital Medical School, Praed Street, London 
W.2 (October 1). : . VÉ 

LECTURER IN GENERAL BACTERIOLOGY, and a RESEARCH ASSISTANT 
AND DEMONSTRATOR (temporary) IN BOTANY—Thé" Registrar, Univ- 
ersity College of South Wales, Cathays Park, Cardiff *(Ostober 2). 

CHAIR OP EXPRRIMENTAL PHYSICS, and an ASSISTANT PROFESSOR 
OF EXPERIMENTAL PHYSIOS, in the University of Geneva—Le Consetller 
4 Etat charge du Departement de l'Instruction Publique, 6 rue de 
I'Hotel-de-Ville, Geneva, Switzerland (October 15). 

READERSHIP IN PHYSIOLOGY at St. Bartholomew's Hospital Medical 
School—The ‘Academic Registrar University: of London, Senate 
House, London, W.C.1 (October 18). 

. STUDENTSHIPS (4) at a British (or, exceptionally, foreign) research 


- "institute in preparation for Fisheries Research in the Colonial Empire 


— The Under-Secretary of State, Colonial Office, Research Depart- 
ment, MAY Buildings, Great Smith Street, London, S.W.1 

SENIOR LECTURER or .LEOTURER IN. CHEMISTRY at Canterbury 
University College, Christchurch, New Zealand—The Secretary, 
Universities Bureau ‘of the British Empire, 32 Woburn Square, Lon- 
don, W.C.1 (November 1). 

READERSHIP IN PHYSICS (in the field of Metal Physics) at University 
College—The Academic Registrar, University of London, Senate 
House, London, W.C.1 (November 4). , , 

- LECTURERS IN PHYSICS, a LECTURER IN THE DEPARTMENT OF 
MATHEMATICS, and a SENIOR ASSISTANT IN THE SOHOOL OF CHEMISTRY 
Danne Registrar, College of Technology and Commerce, The Newarke, 

INSPEOTOR OF MINES (to act also as Inspector of Quarries and 
Explosives and Technical Adviser to the Mining Board) in the Depart- 
ment of Lands, Mines and Surveys, Fiji—The Director of Recruit- 
ment, Colonial Office," Sanctuary ‘Buildings, Great Smith Street, 
London, S.W.1. . : 

BOTANISTS (to undertake the improvement of economic plants by 
selection and breeding, and to investigate and control plant disease) 
in Nigeria—The Director of Recruitment, Colonial Service, Sanctuary 
Buildings, Great Smith Street, London, S.W.1 

SENIOR TECHNICIANS (2) IN THE NATIONAL BLOOD TRANSTUSION 

: LABORATORY, Cardifi—The Regional Blood Transfusion Officer, 19 
Newport Road, Cardiff. 

SENIOR LABORATORY STEWARD (Chemistry and Biology)}—The 
Bursar, Merchant Taylor's School, Sandy Lodge, Northwood, Middx. 
, LABORATORY ASSISTANT—The Headmistress, Godolphin and Laty- 
mer School, Hammersmith, London, W.6. 

LABORATORY ASSISTANT IN THE CHEMICAL LABORATORIES—The 
Principal, County Technical College, Stoke Park, Guildford. 

LABORATORY 'TEOHNICIAN— The House Governor, Skin Hospital, 


John Bright Street, Birmingham 1. 
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LECTURER IN CHEMISTRY to Intermediate B.Sc. stage—The Prin- 
cipal, Medway Technical College, Gardiner Street, Gillingham, Kent. 

LECTURER IN THE NATURAL , PHILOSOPHY DEPARTMENT—The 
Secretary, Royal Technical College,’ Glasgow. 

ASSISTANT LECTURER IN AGRIOULTURE, and ‘a DEMONSTRATOR IN. 
CHEMISTRY —-The Registrar, The University, Nottingham. 

-PRINCIPAL MEDICAL OFFICER/RESHARCH (bacteriologist with good 
experience of original research), a PRINCIPAL SOIENTIFIO OFFICER 

acteriologist with good experience of original research), a PRINCIPAL 

CIENTIFIC OFFICER (biochemist with first- or second-class honours 
degree and good experience in original research), and MEDICAL 
OFFIOERS/RESEAROH (bacteriologists or experimental pathologists - 
with experience of original research), in the Microbiological Research 
„Department of the Ministry of Supply— The Secretary, Civil Service 
+Commission, Scientific: Branch, 27 Grosvenor Square, London, W.1, 
quoting No. 2274. ‘ 

BIOOHEMIST to undertake establishment and direction of biochem- - 
istry research and development laboratory in Serum Institute, Naples 
—~The Secretary, Wright-Fleming Institute of Microbiology, St. Mary's 
Hospital, Paddington, London, W.2. 

ENGINEER specializing in drilling and blasting operations (Ref. 
TT.76), an ENGINEER specializing in shaft sinking and tunnelling 
operations (Ref. TT.77), and an ENGINEER specializing in mechani 
stowage (Ref. TT.78), in the Production Department in London—The 
National Coal Board, Establishments (General) Branch, Hobart 
House, Grosvenor Place, London, 8.W.1, quoting the relevant Ref. No. 

AGRICULTURAL CHEMIST IN THE AGRICULTURAL DEPARTMENT of the 
Government of. Kenya—The Director of Recruitment, Colonial Service, 
Sanctuary Buildings, Great Smith Street, London, S.W.1. 

SENIOR METEOROLOGICAL OFFICER for the Government of Falkland 
Islands Dependencies Survey for service in the Antaretic—The Crown - 
Agents for the Colonies, 4 Millbank, London, S.W.1, quoting 
M.N.21028/3R. $ 
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BALANCE BETWEEN THE PURSUIT 
AND APPLICATION OF SCIENCE 


N title, and, to some extent, in content, Sir Henry ' 


"Tizard's. ‘presidential address .to the British 
. Association (see p. 392) recalls that of General Smuts 


| to the centenary meeting in London, though in form 


' the outlook of the present chief scientific adviser of the 


hs. Government resembles rather that of the engineer, as ` 
ay i was put by Sir Alfred Ewing. All three addresses 


lance. at that Victorian erg, the ideas and beliefs of 

which. must have. been made more familiar to many 

; of Sir Henry’ ‘#@udience by the series of talks broad- 

‚cast in the B.B.C. ‘third programme’ this spring. 

: Already, however, the scientifie world picture which 

' General Smuts outlined has changed considerably, as 

indeed he indicated it would do; and although Sir. 

Henry Tizard did not pursue the philosophical theme 

' of the centenary address to the British Association, 

. it is clear that one of two of its points were in his 
: own mind. 1 

Science now, as he pointed out, stands higher in 

' the public esteem than it has ever done in Britain. 

The public controversy between science and religion 

" has died down, and the recent report of the Lambeth 

‘ Conference provides evidence of a changed attitude 

: and outlook on the part of the churches assembled 


'; there that would have seemed startling indeed to the 


, Victorians, even to those with scientific interests who 
` gathered i in Brighton for the meeting of the British 
: Association i in 1872. Indeed, the frankness, clarity 
' and logie of that report may well astonish’. many 


‘men -of science who have not yet realized how -` 


truly science and religion stand on the ‘same side 
‘in the defence of freedom and the moral, spiritual 
and cultural values of civilization. 
, At these values Sir Henry, however, gave no more 
than ® passiñg glance. Instead, we have been given 
i ‘a world ‘picture i in which the central and dominating 
figure i is man andhisaetivities. The World, he suggests, 
is passing from one state of unstable: ‘6quilibrium to 
‘another, and will be unstable for many years to come. 
We can at least strive to balance it so that the chance 
of a major catastrophe is made as small as possible, 
„and Sir Henry holds that science has much to con- 
tribute towards this aim. We should ask ourselves 
whether we are not claiming too much for science in 
‘some directions, and doing too little in others; and, 
in words that recall those of General Smuts and also 
‘those of Sir Alfred Ewing, he suggests that we should 
consider in fact whether the great forces of science, 
‘on the proper exercise of which all social progress 
‘depends, are in balance. 
` The balance to which Sir Henry addresses himself 
more particularly is not that between ethical and 
material values; betwéen science, arb and religion, 
but -between the pursuit and the application of 


' ‘science. To read his presidential address is to realize 


the extent to which his master mind is influencing 
the work of the Advisory Council on Scientific Policy 
as revealed in its first annual report. 
remarks may fail to reach all the industrialists or 
professors or directors of research for whom they are 
plainly intended ; but Sir Henry’s position justifies 


Some of his ` 
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the confidence that he will not fail to make those 
views known in any quarter that may be desired. 

This part of the address is essentially & sermon on 
economic recovery. Sir Henry suggests that one of 
the lessons of the last two generations is that the 
“decline in the prosperity of some branches of industry 
is due to their tendency to go on doing what manu- 
facturers know they can do successfully rather than 
to launch out in new directions. 


the real reason for the depression in the cotton 
industry in the nineteen-twenties ; Sir Henry himself 
suggests that this rather than the neglect of science 
was the real reason for the development of synthetic 
dyes and fine chemicals in , Germany rather than in 
Great Britain. 

But after a tribute to the quality of the reserve of 
scientific ability in Britain as revealed in both the 
world wars, and @ warning as to the importance of 
maintaining the quality of academic research, Sir 
Henry puts in & timely protest against excessive drift 
of scientific man-power to the universities. He 
wonders whether we are not already over-populating 
the research departments of universities. Indus- 
trialists, who are looking patiently to the universities 
to provide the recruits to their research and produc- 
tion departments which they are at present unable to 
find may share that wonder. They may equally 
believe that university research departments are not 
the only over-populated departments, and the subse- 
quént’ reports of the Advisory Council on Scientific 
Policy will certainly be scanned for evidence that the 
chairman is making his own views on the distribution 
of scientific man-power effectively prevail. 

There need be no fear that whatever action the 

` Advisory Council may inspire will impair the high 
standard of teaching in the universities or the,schools 
of Britain, or impede the expansion of education in 
the higher branches of technology. We have become 
& scientific nation, but there is still too slight an 
understanding of the nature and the limitations of 
research ; and & main theme of Sir Henry’s address 
is that which recurred in the annual reports of the 
Department of’ Scientific and Industrial Research 
before the War. Sir Henry contends that industrial 
prosperity will depend more and more on the con- 
tinuous application of science to industrial practice. 
Without disparaging new knowledge or research, 
he points out that the first requirement at the present 
time.is the application of existing knowledge. 

The prime object of industrial research is to do 
something that has never been done before, or to do 
things better than they have ever been done before. 
Furthermore, all social progress, such as the spread of 
education, promotion of health, and opportunities 
for leisure and healthy recreation, must depend on 
the power of science and technology to increase the 
productivity of industry. The productivity of labour 
in-Britain is far lower than it could.be if the results of 
past research were more resolutely and continuously 
applied. Sir Henry instances building, the coal 
industry and textiles, and suggests that the real 
reason for the higher productivity of such countries 
as Sweden and Switzerland is not in superiority of 


Sir James Morton; ~” 
for example, used to contend strongly that this was" 
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natural resources or in the quality or quantity of 
scientific and industrial research, but in their higher 
average standard of technology and in the greater 
proportion of men of high scientific education in 
executive control of industry. 

It is not the general expansion of research in Great 
Britain that is of the first importance for the restora- 
tion of its industrial health, and certainly not the 
expansion of Government research remote from the 
everyday, problems of industry. In Sir Henry’s view 
the immediate task should be to apply what is already 
known. That view will be welcomed by many for its 
implications in regard to the distribution of man- 
power; but before considering two of these implica- 
tions in particular, it is interesting to note that 
without using the stock term ‘operational research’, 
Sir Henry commends as one practical means of 


September 11, 


"assisting the application of existing knowledge the 


technique used in progressive industry in technical 
service long before the War and developed with such 
remarkable success by the fighting services in the 
attack on problems of war. 

The concluding observation in this connexion 
brings out the really vital factor in the utilization of 
science to-day. Io the technique to which Sir Henry 
refers, far more attention is given to the study of 
man in relation to the machine he has to operate 
than in any branch of industry. Those industries 
which have gone furthest in that direction are” 
precisely those in which human troubles, if not 
entirely absent, are most inconspicuous. In them, 
therefore, under such conditions, is there the best 
prospect of achieving that special object which all 
industrial research should have, namely, of reducing 
the labour required to supply, the material needs and 
wants of men. 

The central problem in the utilization of scientific 
knowledge in our economic recovery is thus that of 
man: of the wise use of man-power, of distribution 
or redistribution, and of securing the willing and 
intelligent co-operation essential for the full use of 
the new powers which applied. Science has given us. 
The importance .of the work “of the committee on 
human factors concerned, in industrial productivity, 
of which" Sir George Schustér is chairman, could 
scarcely have, been better emphasized. Although Sir 
Henry’s direct responsibilities in that field have now 
ceased, it seems certain that the work initiated by 
the Coramititee jon Research and Productivity will 
continue to be watched hy: him with interest and firm 
support. a 

On the material plang, subject to the qualifications 
already indicated, Sir Henry takes a hopeful view of 
the future. He is reassuring on the question of food 
supply, but points out that it is on the development 
of the biological sciences that the peace and prosperity 
of the world depend. He considers that, so far as 
Great Britain is concerned, we must plan our economy ~ 
on the assumption that food will be both scarce and 
dear for many years to come; and the answer to the 
question how long depends less on, the ability than l 
on the will of man. 

"Seience", said General Smuts at the centenary 
meeting of the British Association, “has come to 
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represent the growing point of the human &dvance, The book under notice covers fairly adequately 
It stands for the new forces which are re-shaping this the subject of plant communities or synecology as an 
world of ours. It faces the future with a bold and introduction to a part of plant ecology. After a 
confident spirit. It hes an, invincible faith in truth Preliminary discussion on the subject-matter of 
at all costs; and in that faith it is embarked on the ecology there are five parts, with a total of eleven 


: i chapters, dealing with the plant community, faetor 
endless adventure which earries the future of the Sentooline fhe r a (ihe Su eaninent); E 


human race.’ munity dynamics and practical considerations. A 
In seventeen years we have lost something of that. useful distinction is made early on, and emphasized 
confidence in science, and in spite of the respect tox ‘several times later, between a concrete or specific 
which Sir Henry Tizard rightly referred, there have ~ example of a community and the abstract community - 
been new doubts as to the sufficiency of science, 8 & synthetic,idea derived from a study of several 
Science alone, it is widely held, is not enough; and 9 many concrete examples oF ane Terminology 
in the world of science there are many who believe is introduced gradually in the text and nowhere 


: : : : overwhelms the reader. Divergent points of view are 
with the Lambeth Conference that technical discovery , judiciously treated. For karanie the description 


must be brought into line with ethical direction. and classification of communities, as developed 
. Sir Henry Tizard recognizes that we live in difficult : especially by European writers, is contrasted with 
times, but it is from Whitehead, rather than Smuts the view of vegetation as changing by development 
that he draws his inspiration when he urges that it is from origin to climax. Yet “each method has its. 
a time for adventure, for taking calculated risks. place and usefulness. In fact each has profited from 
Sir Henry's contacts with the universities and with the other, but since the dynamie point of view has 
industry have convinced him that the spirit of the broadest usefulness in both pure and applied 
adventure in science is as lively as ever it was. He ecology, it will be emphasized here.” Importance is 


; . T vo. rightly given to the need for quantitative data in 
looks forward to the future in the belief that by finding ` verotational analysis. Refinements of the quadrat 


the right way to combine originality in science with method, density, frequency, cover and space are 
enterprise and speed in its application, the nation considered. Qualitative characters, including socia- 
can climb from the depths of bankruptcy to new and bility, dispersion, vitality, stratification, and period- 
unsurpassed heights of prosperity and influence. ‘icity, and “synthetic characteristics’, such as 
-Some successor in the presidential chair may or may presence, constancy, and fidelity, are discussed. 
not have occasion to refer to the great influence of the Considerable space is devoted to describing the 
work of & few young men, who are now unknown to factors controlling the community and the methods 
the publie. Sir Henry’s audience will look forward to of measuring them and their influence dn-vegetation, 
: Climatic, physiographic (mainly soil) and biological 
hat future with the greater confidence, because on ean 
t dnd uhe gr , ise ON® factors are dealt with in four chapters. The treatment 
. whose foresight did so much to prepare our scientific geceorded is on the whole adequate and up "to date so 
resources for war is in the position to influence as far as American research is concerned, but would have 
potently their ordering for the tasks of economic been improved by the inclusion of European research, 
recovery and of pesce. ' especially on ‘biological’ (or better, ‘biotic’) factors. 
The account of plant competition, for example, could 
have beén much improved by reference to published 
researches on British vegetation. 
PLANT COMMUNITIES ' A concise account of plant succession is pe dba 
Lus by a very useful chapter on the distribution of climax 
The Study of Plant Communities pomaria 4 in North America. This summary of 
An Introduction to Plant Ecology. By Prof. Henry the principal vegetational features of the continent 
J. Oosting. Pp. 389. (San Francisco: W. H, Free- jg likely to be welcomed by many students of plant 
man and Co., 1948.) 4.50 dollars. uiis geography. The chapter on shifts of climaxes with 
INCE. plant ecology first, started, as a distinct time suffers from having only very brief references 
division of study within-the major science of to work done outside North America, and from over- 
botany, with the publication of Warming’s “Plantes- condensation, especially of the subject of pollen 
amfund” in, 1895 (first German.edition in 1896 and analysis. 
an English ‘edition, “Ocedology of Plants” Oxford, The final chapter, on applied ecology, is to be com- 
1909), it has owed much bf its¢ra ne growth to mended as linking up scientific investigations with 
American workers.: Inr particulas, the concept of the satisfaction of human needs in the practices of 
succession was clarified and: systématized, if not forestry, agriculture, conservation, water supply, and 
conceived, in the United States, and its development what is termed ‘landscaping’. The extent of this 
has been stimulated and largely directed by the chapter could have been enlarged with advantage. 
researches, terminology and theories of American The book is illustrated with 190 figures. These are 
ecologists. It is therefore to be expected that text- mostly well-chosen and fairly well-reproduced photo- 
books of ecology intended primarily for American graphs, but include some outline drawings. There are 
students should record progress periodically. Such also a number of tabulations. Besides “General 
works naturally have both peculiar value and References” at the ends of chapters there is a list of 
particular limitations for students in other countries. 276 ‘References Listed”. The vast majority of the 
They direct attention to points of view and literature . references are to American publications. It is, for 
which might otherwise be overlooked and to examples ‘example, surprising to find only two or three refer- 
-which might remain unknown. On the other hand, ences to papers in the Journal of Ecology, which was 
it is not always easy to evaluate the conclusions  not'only the pioneer of ecological periodieal literature 
reached because of unfamiliarity with both the flora but has always been and is still in the first rank. 
involved and the field conditions. There is an adequate index. 
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A general criticism, which has already been 
indicated, is the relative neglect of non-American 
investigations. One would naturally expect emphasis 
to be given to American work and examples to be 
chosen largely from North American vegetation ; 
but more consideration of various methods of study, 
both of vegetation itself and of the factors of the 
environment, which have been developed in Europe 
and elsewhere would have added greatly to the value 


LJ 
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without & much more detailed examination of the 
legendary figures and their possible sources than has 


. been attempted here. What is clear is that British 


goblins have appeared in numberless forms, many of 
which were described by Socotin his famous sixteenth- 
century book on witchcraft. Here will be found a 


catalogue of sprites listed under such names as bull-- 


beggers, sylens, pans, kit with the cansticke, calcars, 
the hell-waine, the puckle “and such other bugs". 


of the first half of the book. It is also unfortunate,..;Mr. Spence rightly points out that few of the types 
that, in common with many other text-books of* listed by Scot are actually of British provenance, 


ecology, the dependence of good ecological work on 
the correct determination of the organisms composing 
the communities studied is not stressed. 

W. B. TURREL 


LOCAL GENII OF BRITISH 
FOLK-BELIEF | 


The Minor Traditions of British Mythology 
By Lewis Spence. Pp. 176. (London: Rider and 
Co., 1948.) 165. net. 


‘HIS volume is an attempt to present in concise 

and summarized form some of the lesser facts 
and circumstances of British mythology which, 
although dealt with in some detail by writers in the 
more specialized journals devoted to folk-lore, have 
not yet received adequate attention in more. popular 
books. It has been Mr. Spence’s object to collect 
together many of the more local British traditions as 
they are expressed in legend and folk-tale, and show 
how the. rivers, mountains, lakes and wells are 
peopled. by a motley collection of goblins and demons, 
giants and monsters, vegetation spirits and super- 
natural birds. To the stories concerning these 
monsters the author has added the legendary material 
which has collected in such quantity around the 
standing stones of Britam and the dolmens and 


_ menhirs which can be treated with them. 


It follows from the plan designed by the author 
that a good deal of the material with which he deals 
is concerned with those local genii and solitary 
spirits who rarely seem to have attained more than 
& local distinction, but who, in many cases, can 
be linked up with more prominent mythological 
figures. i 

Having discussed the spirits which are connected 
with British rivers, lakes and wells, Mr. Spence 
proceeds to give an interesting account of mermaids 
and seal-folk, and then goes on to discuss the giants 
and. ogres of England.. He is of the opinion that 
many of these gigantic divinities were the original 
deities of this island; and from the passages he 
quotes it: would seem that at one time Britain must 
have been the home of many giants, some of. whom 
were guilty of exceedingly unpleasant habits. Passing 
in review the giants of Scotland, Ireland and Wales, 
Mr. Spence then continues his narrative by an 
account of British goblins and demons, a chapter 


. which could, I think, have been considerably enlarged 


with great advantage to the reader. The author 
points out that what he calls the demonology of 
Britain is the equal of any to be found in Europe, 
and although it does not present the number of 
fantastic varieties to be found in Germany, the type 
is broader, owing perhaps to the great admixture of 
stocks which makes up the British population. How 
far this is true it would be difficult to determine 


while others are of the fairy class to which, in the 
present volume, the author has not turned his 
attention. ' 

In the discussion of these curious demonic figures 
some of them are compared with so-called poltergeists, 
inasmuch as a few were noted for their tricks and 
troublesome antics. ‘Thus the Hedley kow seems to 
have been of this type, for it would disguise itself as 
8 truss of straw, and when someone tried to pick it 
up it would become so heavy that it would have to 


be laid down to let the bearer have a few minutes - 


rest. Thereupon it would suddenly come to life and 
shuffle away' with a peal of laughter. 

It would be of interest to discover whether legends 
of this sort can be in any way linked up with the 


‘many accounts of poltergeist activity to be found in 


Great Britain. In the present volume, however, Mr. 
Spence has confined himself to a bald statement of 
the facts, and the reader is often, left with a desire 
to know more just when his attention is directed to. 
a fresh case. 
wiser had he not attempted to deal with so much 
material in so small.a space. In its present form the 
book is little more than a very convenient and useful 
summary of the subject; but it would have. been 


Indeed, the author might have been `. 


much improved if the dates of publication had ‘been ` 


added to the material listed under the references, 
and the index much enlarged so as to include more 
of the proper names, and not only a certain number 


of them based on a ‘method of selection the principle’ 


of which does not seem to be at all clear. 
. E. J. DINGWALL 


THE GRADUATE IN INDUSTRY 


The Graduate in Industry | 
By Dr. Percy Dunsheath. 'Pp.x + 276. (London: 
Hutchinson’s Scientific and Technical Publications, 
n.d.) 10s. 6d. nét. =.” 
‘HIS book, is a thoroughly competent piece of 
workmanship which to some extent- breaks new 
ground in that; unlike most ‘careers’ books, it indic- 


` ates the trend of numeroüs occupations for university- 


trained men and women in industry and attempts to 
demonstrate the opportunities for service to the 
community which lie therein.. In this his first 
objective, Dr. Dunsheath sets out deliberately to 
overcome some of the prejudices against entering 
industry which, according to Sir Lawrence Bragg 
and others, are sometimes manifest among students. 


' While thus endeavouring to satisfy the ideals which 


often influence such students, Dr. Dunsheath remains 
essentially factual and has assembled a considerable 
amount of information not otherwise accessible in one 
volume, which should make his book of real value to 
the university appointments boards and to the higher 
appointménts officers of the Ministry of Labour and 
National Service. PE : 


1948 


In his preface, however, Dr. Dunsheath indicates a 
second objective. He attempts to show both the 
need for a change of approach in university teaching 
for students destined for a life in industry, and that 
the new conditions of the present day may be 
adequately matched to the tradition of the university 
as a place where young people find a philosophy of 
life which remains with them to guide and strengthen 
them throughout the conflicts of life which lie ahead. 
Here Dr. Dunsheath has much to say that is stimu- 
lating and sometimes provocative, but he writes with 
insight as well as with a deep sympathy with the 
Social aspirations that so often colour the ideals of 
students which will commend his book to them, no 
less than to those responsible for determining the 
trend and content of university teaching. 

Dr. Dunsheath’s book from the first point of view 
gives a fair indication of the structure on which the 
attempt to obtain quantitative estimates of the future 
demand for graduates should be based. Here his 
book is as important to the industrialist as to the 
appointments boards which attempt to prepare those 
estimates. Some chapters, indeed, are almost speci- 
fically addressed to the industrialist: if there are 
graduates prejudiced against entering industry there 
are also industrialists prejudiced against employing 
graduates in some at least of the fields which Dr. 
Dunsheath indicates. He gives some attention to the 
question of the man of science as administrator, and 
not only here but also in other places he emphasizes 
the importance of the student taking full advantage of 
the opportunities which a university offers to broaden 
"his mind and outlook and enlarge his contacts with 
men and women. All the weight of his experience is 
thrown against the narrow bookish conception of 
educátion, as it is against premature or excessive 
specialization. 

As might be expected in a book of this size, some 
parts of the wide field are surveyed rather sketchily, 
and Dr. Dunsheath would be the first to admit that 
he initiates rather than exhausts either discussion or 
description. Nevertheless, he has given a fairly clear 
statement of what is involved in the present discussion 
on the expansion of the universities, and his book 
should not be without value to those also who are 
endeavouring to see that a reasonable balance is 
achieved between the numbers of university-trained 
men and women who enter industry and those enter- 
ing the universities and the public services. For its 
price, the printing and production might well have 
been better; its usefulness would be increased if it 
could’ be issued in another edition at half the price. 

a R. BRIGHTMAN 
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SEA WANES “AND, SURF 


Wind Waves at "Sea, Breakers and Surf 

By Henry B. Bigelow and W. T. Edmondson. 
(United States Navy Department: Hydrographic 
Office: H.O. Pub. No. 602. Pp. xii + 177 + 24 
plates. (Washington, D.C.: Hydrographic Office 
and Government Printing Office, 1947.) 2.80 dollars. 


EA WAVES are as unruly as ever; but their 

characteristics are becoming more predictable as 
knowledge accumulates, The pioneer work of Arago 
and Stevenson was energetically extended by the 
American army engineer Gaillard, whose book on 
“Wave Action" published in 1904 has recently been 
reprinted.. The aim of theory has always been to 
. extract from the reality simpler ideas that are 
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comprehensible ; that real sea waves are complicated 
is sufficiently evident from the stereophotographs and 
contour diagrams prepared in 1939 by Schumacher. 
The first mathematical guess at the nature of a sea 
wave was made by Gerstner in 1802, and the later 
theories, most notably those of Stokes and Rayleigh, 
have provided a sound basis for the work of the 
physicist and engineer. 
The appearance, therefore, of a book by Henry B. 


+ Bigelow and W. T. Edmondson is particularly welcome 


‘because of the extensive work on waves that has been 
done since 1940. It is described in the preface as a 
popular book; but the reader may take notice that it 
contains too many facts to be easy reading for the 
landsman. It aims at being a simple comprehensive 
account of wind waves written for the seafaring man. 
For this reason it is not a text-book, and the authors 
present only the general findings of theory supported 
by numerous practical illustrations taken mainly 
from the seaboards of North America. ' This practical 
bias is very desirable in & science which has such 
practical applications. The European reader may 
find difficulty in appreciating the practical examples 
and applying them to his home waters, unless he is 
provided with a good atlas of the American lakes and 
seaboards. The book is illustrated by 57 photographs 
and diagrams and contains 37 numerical tables with a 
sufficient number of selected references. 

-A notable feature of the book is an atlas of the 
frequency of occurrence of high seas and low-seas 
and of high swells and low swells in all the major 
oceans during summer and winter. This atlas is one 
result of the military demands of the Second World 
War; it may prove to be of value to comimerce, since 
such information is needed in the construction of new 
harbours and other engineering ventures that are 
exposed to the sea, as, for example, certain new 
oilfields. This atlas is the only one available as yet 
to the public. 

The first four chapters describe the character of 
waves at sea, their growth under wind and their 
propagation away from the storm as swell. The last 
three chapters describe how waves change their 
behaviour when approaching the coast, due to 
shoaling water, to refraction around islands or head- 
lands or to the effect of tidal streams, and describe 
the different types of surf which form on various 
beaches. The complicated effects are rationalized in 
a pleasing way, and these chapters deserve the 
agtention of all maritime engineers. "Though the 
discussion of theory is avoided, the numerous practical 
Observations will suggest useful lines of work to the 
‘specialist. Is the grouping of waves, for example, as 
fortuitous as it might seem, for if fifty or more 
successive waves are observed by a ship, could not the 
next one be predicted with fair certainty ? When a 
moderate swell is partly beaten down by an opposing 
wind, in what form does it emerge? Is its wave- 
length increased or diminished or does it merely show 
a reduced height ? 

As a correction of fact it may be pointed out that in 

1911 Rayleigh dedüced that waves would show & small 
decrease in height as they first approached shallow 
water, so this is not & recent discovery. 

The authors give no space to the desoription of 
modern wave-measuring instruments or to tech- 
niques such as frequency analysis which are advancing 
the science. These subjects would find a place in a 
specialist’s text-book, and it is to be hoped that the 
authors will compile one, since the present book meets 
its own purpose so well. N. F. BARBER 
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. FREE RADICALS IN CHEMISTRY 


The Chemistry of Free Radicals 

By Dr. W. A. Waters. Second edition. Pp. viii + 296. 
(Oxford: Olarendon Press; London: Oxford Uni- 
versity Press, 1048.) 20s. net. 


URING recent years it has become increasingly 
evident that free atoms and radicals, chemically 
very reactive but physically quite stable, play an 
important part as intermediates in chemical reactions: 
Thus the equation of a chemical reaction, as usually 
formulated, is very often merely the sum of many 
separate equations involving their short-lived sub- 
stances, and a knowledge of their properties and 
reactivity is necessary if we are to understand the 
mechanism of the reaction as a whole. Consequently 
there has arisen in the last two decades a new kind of 
chemistry, no longer bound by the usual valency 
rules—the chemistry of free radicals. Dr. Waters’ 
book surveys in & general way the whole of this 
rapidly growing subject. : 

The second, edition, which has just been pyblished, 
is identical in subject-matter with the first, published 
two years ago, but several minor alterations have 
been made and references-to work published in 1947 
are included. The approach to the subject is that of 
an organic chemist interested in understanding better 
the well-known reactions of organic synthesis. 
Physical methods of investigation, such as spectro- 
scopy and mass spectroscopy and the results of theor- 
etical chemists on free radical structure, are therefore 


\, omitted, although there is a fairly detailed chapter 
*. `, on the use of magnetic properties of free radicals as 
"7 8 means of diagnosis. After a general and historical 


introduction on the methods of production and 
detection, there are chapters on resonance-stabilized 
radicals of the triphenylmethyl type, the gas reactions 
of free atoms and the reactions of alkyl and aryl 
radicals and radicals containing other elements than 
carbon and hydrogen. These labile molecules are seen 

-to be of common oceurrence in & wide variety of 
chemical reactions. There follows:n account of 
photochemical decompositions and the free radical 
mechanism of polymerization and oxidation. Finally, 
the subject is carried into the field of biochemistry, 
and the free radical mechanisms of biological oxida- 
tion are critically discussed. 

The book is complementary in many ways to 
Dr. E. W. R. Steacie’s “Atomic and Free Radical 
Reactions", first published at about the same time. 

. Dr. Steacie is particularly concerned with the kinetics 
of the reactions of the simple free radicals mostly in 
the gas phase, and gives a very detailed and compre- 
hensive account of these reactions and their associated 
activation energies in so far as they are known. Dr. 
Waters, on the other hand, presents a more general 
and very readable account of a wider field and devotes 
more attention to reactions in solution. Each author 
is therefore writing particularly about that part of the 
subject to’ which his own research has contributed 
much. - ' 

Apart from the value to research workers iù this 
relatively new branch of chemistry, Dr. Waters’ 
book will be read with interest by a much' wider public 
who want @ general and lucid account of a subject 
which has applications in so many other branches of 
chemistry and biochemistry. In particular it will be 
of great interest to organic chemists in presenting a 
means of understanding better what are now almost 
classical methods of organic synthesis and preparation. 
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The Oxford University Press is to be congratulated 
on the production of this volume at the sort of price 
which is becoming rare in scientific literature. It is 
unfortunate that there is no term in the publishers’ 
vocabulary with a meaning between ‘new edition’ 
and ‘reprint’ or ‘new impression’, for volumes of 
this kind which, though technically second editions, 
are not sufficiently changed to make their purchase 
necessary by owners of the first. In the absence of 
such & distinction a second preface or publishers’ 
cover note indicating what changes Have been made 
would be of value. GEORGE PORTER 


STELLAR ASTRONOMY 


An Outline of Stellar Astronomy t 
By Peter Doig. Second edition, completely revised. 
Pp. vii4-168. (London: Hutchinson’s Scientific and 
Technical Publications, 1947.) 10s. 6d. net. 


HIS little book is designed, as the author 
unassumingly states, for readers who have 
"slightly more knowledge than that necessary for 
perusal of ‘popular’ astronomical literature". It is, 
in fact, a useful summary, remarkably complete for 
its size, of the present state of knowledge, and there 
will be many genuine astronomers, both amateur and 
professional, who will find it worth reading for the 
facts and opinions which it reports. ERE 
It is not, however, a text-book, and although it 
does not claim to be one it must be said that it would’ , 
have been even more useful if it had approached), 


ee 


the text-book ideal more closely in some. respects. ` 


-In particular, although the facts, and the conclusions 


from arguments, are clearly stated, the arguments 
themselves are frequently sò much‘ compressed that 
they lack clarity; no one, for example, who is 
not already familiar with Trumpler’s work on open 
clusters and interstellar absorption will be likely 
to grasp the argument summarized on p. 28. In 
some places compression has resulted in actual 
errors; thus it is stated that the v-component of 
proper motion is caused by the sun’s motion, and in 
the formule for mean parallaxes based on the v and 
* components no mention is made of the fact that 
with the former the means are algebraical while with 
the latter they are arithmetical; also the sign of 
v is not defined, but appears to be opposite to the 
usual convention. . These two are almost the only 
formule presented in the body of the book, and they 
are not actually usable as presented. 

There are a number of good, appendixes, mostly 
devoted to formule; one on indirect methods' of 
parallax determination omits all notice of the three 
methods dealt with in the book proper, which may 
mislead some readers. There is a short bibliography 
at the end of each chapter, but it is quite clear that 
much more extensive and detailed references could 
easily have been given; they obviously were used 
by the suthor, especially in the appendixes (where 
scarcely any aré quoted), and they would also 
have been valuable for elucidating the arguments in 
the text. 'There are a fair number of printer's errors, i 
but most of these are minor; ` In spite of such critic- 
isms the book well deserves & place on the shelves 
of working astronomers, in addition to having obvious 
value for the readers to whom it is more specifically 
addressed. R. D'E. ATKINSON 
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Atomic Energy Levels as derived from the Analyses 
of Optical Spectra 

Vol. 1, Section 1: / The Spectra of Hydrogen, 

Deuterium, Helium, Lithium, Beryllium, Boron, 
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Carbon, Nitrogen, Oxygen and Fluorine. By Charlotte ' 


E. Moore. (Circular of the National Bureau of 
Standards, 467.) Pp. iii+75. (Washington, D.C. : 
Government Printing Office, 1948.) 50 cents. 


HIS is apparéntly the first of & series of reports 

from the National Bureau of Standards, Wash- 
ington, and covers the elements of the first row of 
the Periodie Table. That very valuable book, 
“Atomic Energy States", by Bacher and Goudsmit, 
is now sixteen years out of date, and as it is not 
being revised this new series will eventually replace 
it. 

The general arrangement follows closely that of 
Bacher and Goudsmit; but it is an improvement to 
have all spectra treated similarly with the ground- 
state of the atom taken as zero energy. This part 
is right up to date, including work up to late in 1947. 
The recent work of Edlén is fully treated, and many 
of his hitherto unpublished results are included. 1t 
is interesting to see the inclusion of the 5S level of 
C I at 33735 cm. ; this has been the subject of 
much discussion in connexion with the energies of 
carbon bonds. The introduction to the series has 
not yet been published, and that is quite under- 
standable; but it is a pity that a brief key is not 
giveh' to the mysterious symbols (T., G.D., eto.) 
which appear after the references. The present 

| eireular does not contain any diagrams of term 
schemes; but charts of predicted terms in the spectra 
of some isoelectronic sequences are promised later. 
“This work of compiling atomic energy-levels is an 

` extremely valuable contribution to science, and these 
volumes will be indispensable to anyone ‘who uses 
spectroscopice data. A. G. G. 


Finite Differences and Difference Equations in 
the Real Domain E 
By Prof. Tomlinson Fort. Pp. viii + 201. (Oxford: 
- Clarendon Press; London: Oxford University Press, 
1948.) 25s. net. 2 


N his preface, the author states that this volume 
includes material for a course in finite differences 
as well as a treatment of a number of special topics. 
A selection of material was necessary in order to 
bring the work within reasonable compass, and also 
to follow somewhat the special interests of the author. 
The very large theory of difference equations in the 
field of analytic functions of & complex variable has 
been completely omitted. This has carried with ib 
the omission of a variety of related subjects, parti- 
cularly in infinite series. 

' The first six chapters constitute a readable account 
of the applications of the finite calculus to differencing, 
summation, the polynomials of Bernoulli and Euler, 
numerical differentiation and integration, and inter- 
polation. The remaining eleven chapters are mainly 
devoted to a study of the linear recurrence relation, 
that is to say, the linear difference equation in which 
ithe independent variable assumes integral values. 
is in this topic that the author’s main interest clearly 
lies, but the powerful : and. elegant operational methods 
which are available in ‘this field are barely touched. 
On the other hand, there are interesting and useful 
accounts of the linear: recurrence relations of the first 
aad second orders with periodio coefficients. 

L. M. M.-T. 
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A Bibliography of Chemical Research in South 
Africa, 1910-1939 
(Published for the 
Natal University College.) Pp.ix + 25. (Cape 
Town: African Bookman, 1947.) ‘Ts. 6d. 
HE author of this slender volume explains that 
the lack of bibliographical tools is a real handicap 
to research workers in South Africa, since the pro- 
ceedings of the learned societies there have nó 


Aeumulative indexes. Many of the papers listed, 


however, have been published in European or 
American journals, and chemical research is perhaps 
one of the best abstracted fields of work. The 
information given can, therefore, be of special interest 


‘only to those chemists who wish to know which 


publications were by South African authors. Full 


, titles of the papers are given and the references to the. 


publications. The classification is according to 
subjects in decimal order based on the general 
principle of increasing specialization. In each section, 
the order is according to year of publication. Dr. 
Coblans is himself a chemist, and the accuracy of the 
book may, therefore, be taken for granted. His 
position as librarian of Natal University College 
vouches for his bibliographical ability. It is clear 
from the contents of the book that chemists in South 
Africa are'making notable contributions to research 
in their subject, as was, in fact, generally realized 
before its publication. 


Studies and Essays presented to R. Courant on 
his 60th Birthday, January 8, 1948 

Pp. viii + 470. (New York and London : 

‘science Publishers, Inc., 1948.) 33s. 


ROF. R. COURANT, formerly of Göttingen and 
A now of New York, who is known to all mathe- 
matiecians by Courant and Hilbert’s "Methoden der 
Mathematischen Physik", attained his sixtieth birth- 
day on January 8, 1948. 
occasion & number of his friends and colleagues were 
invited to contribute articles for a volume to be 
presented to Him. Among the thirty-eight mathe. 
maticians who responded to this invitation are 
included such well-known authorities as Harald 
‘Bohr, Carathéodory, Franck, Hadamard, Kramers, 
Neugebauer, Pólya, and Van der Waerden. The 
papers cover a wide field, corresponding to the wide 
range of Courant’s own work, and some of them are 
direct developments from this work. Although most 
of the authors are foreign, all but six of the papers 
are in English. 


The Cathode Ray Oscillograph in Industry 
By Dr. W. Wilson. Third edition, revised. Pp. 
xii+252. (London: ap and Hall, Ltd., 1948. ) 
18s. net. 
Be of demand ihe present text has been 
off the market for some time, so the author has 
taken the opportunity of bringing some of the matter 
up to date and also of incorporating applications of 
cathode-ray tubes which have been recently released. 
Not only would radar have been impossible but also 
many of the measurements and controls of industry 
would have been impracticable without the cathode- 
ray tube. It has become a tool of precision and a 
means of display. The types available and applicable 
to special tasks in industry are so well treated by 
the author that this edition will also soon be disposed 
of. L. E. C. H, 
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THE. PASSING. WORLD' 
/— By Sr HENRY TIZARD, K.C.B., ERS. 


President of the British Association 


EVENTY-SIX years have passed since the 
J British ‘Association met ‘in Brighton. Great 
changes have taken place in the world since then: 
Nothing illustrates the lapse of time more strikingly 
than one passage in the address of the president, 
Dr. William Carpenter. After referring to the 
expedition sent for the relief of Livingstone he 
added : f 

“While we give a cordial welcome to Mr. Stanley, 
let us glory in the prospect now opening, that Eng- 
land and America will co-operate in that noble 
object which—far more than the discovery of the 
Sources of the Nile—our great Traveller has set 
before himself as his true mission, the Extinction of 
the Slave Trade." 
` And nothing better illustrates the truth of the 
old saying that the more things change the more 
they remain the same than“ the address of the 
president of the Section of Engineéring, ‘Mr. Bram- 
well. He discussed the coal problem. He directed 
attention to the alarming increase in the cost of 
coal, which had doubled in a year. “I am aware", 
he said, “that the subject of coal is a hackneyed 
one”, but the startling facts to which he referred 
"force us seriously to reflect upon the use and also 
the abuse of coal.” He discussed the inefficiency 
of domestic fires; but said he would rather put up 
with the whole of our present domestic discomforts, 
and even with the loss of heat than resort to the 
stove asa remedy. “But let not users of coal remain. 
indifferent. to savings on their present consumption. 
until those improvements are discovered by scientific 
men s on the contrary, let them forthwith do every- 
thing in their power, to reduce the consumption to 
the extent to which present sciendezand, in some 
instances, present practice show the consumption. 
can be reduced.” iF 

At the same meeting the famous physiologist, 
Prof. Burdon Sanderson, referred to the backward- 
ness of physiological research in Britain as compared 
with Germany. “Ifa man wants to be a physiologist”, 
he said, “he must, as things at present stand, study 
medicine. "There is no logical reason for this: for 
although*medicine ought to be built on physiology, 
there is no reason why æ physiologist should know 
anything about the art of curing diseases." However, 
it was a most encouraging sign of the times that 
‘Trinity College, Cambridge, had ‘‘condescended to 
provide a place for physiologists to study and labour 
in, from which . . . one or two valuable researches 
have already sprung." We shall all agree that the 
condescension of Trinity College has been amply 
rewarded. There is perhaps still room for similar 
acts of condescension on the part of wealthy cor- 
porations. : 

There is, finally, another passage in Dr. Carpenter's 
address which is of special interest to me. He de- 
scribes how he urged on his friends in the Admiralty 
the importance of organising a new expedition to 
eireumnavigate the world, and how the Royal 
Society followed up his preliminary inquiries with a 

* From the Presidential Address, delivered at Brighton, on Sep- 


tember 8.* 
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formal request. The Admiralty agreed, and the 
good ship Challenger was then fitting out at Sheerness, 
and being equipped with the most modern scientific 
apparatus. Captain Nares had been chosen to 
command the expedition, and Prof. Wyville Thomson 
to lead the scientific staff. The reason of my special 
interest is that my father was the navigating officer 
of that famous ship. . 

All that the British Association set out to achieve 
over a hundred years ago has been accomplished. 
Long: past are the days ‘when the public estimation 
of science had fallen so low that, to use the words of 
David Brewster in 1830, no scientist enjoyed "the 
favour of his sovereign, or the friendship of his 
ministers ;” and’ when an alarmed Dean of York was 
moved to publish a pamphlet entitled, “The Bible 
defended against the British Association”, which 
attained such a popularity with Victorian churchgoers 
that it ran through five editions in' one year. We 
men of science have: little to complain of now. The 
public estimation of science stands higher than it has 
ever done in Great Britain. The Royal Society en- 
joys & prestige unequalled since the early part of the , 
eighteenth century. The Great War, which has been 
succeeded by an uneasy peace, grimly demonstrated 
that the country whose rulers neglect science is lost; 
and public men in England now display a touching 
but alarming faith in the power of science to solve 
any national problem, however serious. "The time is 
near when, as Huxley warned us over sixty years ago. 
science, like Tarpeia, may be crushed with the weight 
of rewards bestowed on her. Let us then beware, 
when all men speak well of us, and be critical of 
ourselves. Let us ask whether we are claiming too 
much in some directions, and doing too little in others ; 
let us consider in fact whether the great forces of 
science, on the proper exercise of which all social > 
progress depends, are in balance. 


The Progress of Sixty Years 


It was with some such thoughts as these that I 
chose.the title of my address. It is taken from Dr. 
Johnson's well-known advice to the poor scholar in 
the "Vanity of Human Wishes." 


“Deign on the passing world to turn thine eyes, 
And pause awhile from letters to be wise.” 


I propose to pause awhile from the fashionable 
discussions of Science and the Community, Science 
and Education, and -the like, and to invite you to 
turn your eyes on the passing world. For it is passing 
—from one state of unstable equilibrium to another. 
I say unstable, for many many years will pass before 
the dreams of those who look forward to a world 
Government which will bring not only peace but also 
happiness to all, will come true. But if it must be in 
unstable equilibrium for many years to come, let us 
at least strive to balance it:so that the chance of a 
major catastrophe is madé& as small as possible. 
Science has much to contribute to this aim ; but just 
as no man can aim a rifle accurately ‘without a back- 
sight as-well as a foresight, go. must we provide 
ourselves with both, if our contribution is to be worth - 
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while. The ‘packsight i is history ; it can be fashioned 
accurately by study. The foresight can only be 
fashioned from our knowledge of the state of science 
as it exists to-day, and from what we know is possible. 
It cannot be so accurate as we could wish, because we 
cannot foretell the effect of discoveries of which we 
have no inkling at present. 

My backsight shall not be too far back. In.con- 
sidering the future we shall not gain more by studying 
remote history than we gain perceptibly in accuracy 
by lengthening the barrel of a rifle. I shall sight, 
somewhat arbitrarily, from the year 1885 ; not 1685. 
It happens to be a convenient year for me, as it was 
the year of my birth. 1t happens, too, that it marks 
almost the close of the stagnant period of nineteenth 
century science, when many men thought that “our 
power to discover new experimental facts was 
practically exhausted.” But new men were coming 
on, and new ideas were hatching. J. J. Thomson 
had just been elected to the Cavendish chair of 
physics at the scandalously young age of twenty-eight 
—a thing which would not be tolerated nowadays. 
Charles Parsons had patented the steam turbine in 
1884, and demonstrated a model at the Inventions 
Exhibition in 1886. Gowland Hopkins had been 
appointed assistant to Sir T. Stevenson, the Home 
Office analyst, and was studying, in his spare time, 
the pigments of the wings of butterflies. Three 
years were to pass before he was able to begin his 
formal education in science as a medical student at 
-Guy’s Hospital. Charles Sherrington was fighting 
cholera in Spain and investigatmg its causes, and 
Rutherford was carrying off all the prizes at school in 
New Zealand. Of these great men, whom many of 
us had the privilege of knowing, only one is alive 
to-day. Sir Charles Sherrington is the oldest living 
president of the British Association. We send him 
our respectful and affectionate greetings. 

It is understandable that none of these évents, 
which in their different. ways were to have a more 
profound effect on history and society than any 
legislation, or rise or fall of governments, created any 
public interest, except perhaps the exhibition of the 
turbine which was considered ingenious but wholly 
unpractical. In other respects the events of the 
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year 1885 followed a normal course, judged by' 


modern standards. There was fighting in what we 
now call the Middle East, which ended in the massacre 
of British troops, and of their leader, General Gordon. 
Our Russian friends were told that anxious though 
we were to preserve our friendship, there was a limit 
to patience. But the British public soon recovered 
from the shock of Gordon’s death; and refused, so far 
as I can judge, to be seriously’ disturbed by the 
prospect of war. It must be remembered that they 
were denied the blessings of broadcasting, and other 
modern equipment for the ready circulation of bad 
news. They were far more exercised by the prospect 
of cholera spreading from Spain. They had reason 
for their anxiety, for the great majority remembered 
the epidemic of 1866 when 14,000 deaths from cholera 
were recorded. On the whole, the people of England 
jogged along in a deplorable state of confidence, which 
was, however, justified by events, for nearly thirty 
years of peace followed, broken only by minor wars 
which had no perceptible effect on the growth of 
material prosperity. 

In 1885, after a few years of depression, during 
which nearly 700,000 men and women left the 
country to seek better opportunities overseas, the 
United Kingdom ‘was still the greatest manufacturing 
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nation of the world. An enthusiastic commentator 
wrote at the time that “the material greatness of the 
country is amazing—it exceeds that of any other 
Empire, Áncient or Modern. But the moral greatness 
isevengrander . . ." Unemployment was sometimes 
high in, particular trades, such as shipbuilding, but 
between 1885 and 1914 it was never alarming, and 
was often as low as 24$ per cent of the gainfully 
employed. The United States were not then serious 
competitors ; imports of iron and steel manufactures 
from the United States only reached an annual value 
of £500,000 in 1890, but from then on steadily 
increased. Germany was considered a more serious 
In the pursuit of science she stood first 
among the nations, and.she was applying the methods 
and results of scientific research to industry on a 
scale and with a determination that far surpassed her 
rivals. At the meeting of the British Association in 
1885 the president, Playfair, sadly recorded that in 
science “Oxford and Cambridge are still far behind 
a second-class German University”, and that ‘in 
Great Britain we have nothing comparable to the 
great technical college of Zurich”. Germany kept 
her pre-eminence in applied science until 1914; but 
it is perhaps worth noting that she never equalled 
the industrial prosperity of England, judged by the 
test of real national income. She might have done 
so, had not her rulers believed that by war they could 
find a short cut to the happiness and wealth that could 
have come in the natural course of events to a hard- 
working and highly educated people anxious to live 
in peace with the world. The terrible fate of Germany 
is a tragedy that affects us all, the last act of which’ 
perhaps we have not yet witnessed. 

' Many of the numerous comforts and luxuries which 
are now within the reach of every diligent working 
man in England are the result of invention or scientific 
discovery in or about the year 1885." I have already 
‘mentioned the steam turbine, which by making 
possiblé the generation of electricity on a large scale 
provided in the most convenient form the power on 
which industrial productivity so largely defends. 
Kelvin lit his-house with electricity i in 1881, and the 
telephone was invented in 1876; but they were 
Both scientific curiosities in 1885. The modern 


‘safety’ bicycle first appeared upon the roads in 1886 ;. 


it was the manufacture of a reliable chain that made 
it practical. The first Dunlop pneumatic tyre 
appeared in 1888; but the idea was not then wholly 
new. Like many other things before and since, it 
had been invented before its time, that is to say, 
before manufacturing technique was sufficiently 
Edison, in 1885, was 
in the full tide of his inventive genius. The first 
talking machine had been demonstrated in 1877, and 
in 1885 he was busy experimenting with motion 
pictures. Swan, whose share in the production of 
the carbon lamp is well known, invented & practical 
process for the manufacture of artificial silk in 1883. 
The typewriter in its early form was then quite old ; 
but difficulties in manufacture prevented it from 
becoming available in quantity until towards the end. 
of the century. The internal combustion engine’ 
which, in peace and war, has had a greater influence 
on society than any invention since that of printing, 
was developed from Otto’s experiments in 1877. 
The intrepid Daimler drove a bicycle powered by an 
internal combustion engine of his own design in 1885 ; 
and the first motor-cars were sold to the public. In 
the field of applied chemistry one far-reaching 
development to recall is the electrolytic production 
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of aluminium in 1885. 'Aluminium was then a rare 
metal costing £18 a pound. It now costs 10d. a 
pound. 

Thus, although the science of physics was lan- 
guishing until the diseovery of the electron, X-rays 
and radioactivity in the closing years of the century, 


' it was a time of enterprise and progress in engineering 


practice. Britain prospered. In 1897, the year of 


' the spectacular triumph of the Turbinia at Spithead, 


we exported goods to the value of one quarter of 
everything we produced. Ten years later we shipped 
overseas nearly -one third of the whole national 
output of goods of all sorts—on farms, in mines, or in 
factories. If we were doing so to-day we should have 
little cause for anxiety. Perhaps it was this very 
prosperity that caused us to fall behind in some 
branches of industry, for when there is little unem- 
ployment and when the standard of living is obviously 
rising in all sections of the community, there is an 
excusable tendency for manufacturers to go on doing 
what they know they can do successfully, rather than 
to launch out in new directions. Is not this, rather 
than the neglect of science, the chief reason for the 
fact that synthetic dyes and fine chemicals were 


‘manufactured in Germany, rather than in their 


original home England ? “Whatever the answer to 
this question, the fact remains that when war started 


‘in 1914 we were caught off our balance. We found 


ourselves dependent on our enemies for many 
essential products and instruments on which our 
power to make war, and to maintain health, depended. 
But, to everyone’s surprise, we also found that the 
reserve of scientific ability in the country, though not 
large, was high enough in quality to overcome the 
immediate dangers with remarkable speed. Young 
men from the universities who had spent their time 
on researches of no practical importance applied 
themselves with success to problems often completely 
outside the range of their previous studies. We had 
the same experience in the Second World War, 
althqugh fortunately we also had the foresight to 
prepare for some of the worst dangers beforehand. 
There is a clear lesson, I feel, to be'drawn from this 
experience. Whatever may be done, in a burst of 
publie enthusiasm, to support and promote schools 
of research at universities, nothing should be allowed 
to lower the quality; and size, beyond a certain 
point, undeniably does. A research laboratory, of 
whatever nature, is like a living cell. Once it reaches 
& certain size, which may differ with the nature of the 
subject, it must divide or die. When a young graduate 
tells me, as one did recently, that he was going to do 


research because it got him off military training, it: 


makes me wonder whether we are not already 
overpopulating the research departments of univer- 
sities. 

The shock caused by the exposure in 1914 of our 
industrial shortcomings, which had been concealed 
by the apparent, prosperity of previous years, led to 
a great increase of research by industry and by 
Government. The National Physical Laboratory, 
which had been of inestimable value during the War, 
extended the scope of its work. The Department of 
Scientific and Industrial Research, which was founded 
in #1915, established, other Government research 
laboratories, and encouraged the formation of 
research associations to serve the needs of the older 
scattered industries. University schools of science 
were greatly enlarged, and undér the influence of the 
great men of the inter-war period there was a surge 
of discovery which put Great Britain‘in the van of 
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progress in nearly all branches of science. We 
became & scientific nation. The newer industries, 
such as the viscose and radio industries, which had 
been founded on science, rapidly developed. The 
chemical industries took on a new and active lease of 
life. Germany, badly disorganised by defeat, ceased 
for many years to be a serious competitor in the 
world market. 

Many of us must have felt confident that when 
leadership in scientific and industrial research was 
allied to experience in commerce and ‘manufacture, 
and to skill in craftsmanship, our country would have 
little difficulty in maintaining its position among the 
nations of the world. We have been disappointed. 
I am referring now not to the acute difficulties of the 
present day, but to the general trend of events before 
and after the First World War, when in spite of a 
nearly continuous advance in national income and 
standard of living, Great Britain gradually lost her 
pre-eminent position. We cannot attribute this 
relative decline to the 1914 War. That War had 
curiously little effect on our economy. Nor can we 
attribute it to the world depression in the 1930’s. 
The depression affected us much less than many 
other nations, for owing to the great fall of prices of 
food and raw material the terms of trade moved 
sharply in our favour. During 1930-38 the volume of 
exports necessary to purchase a given volume of 
imports was only two thirds of what it’ had been 
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' during 1885-1914. To what then shall wè attribute 


the relative decline? Shall we argue that a main 
cause was that research was on too small 2B scale, or 
shall we seek for other reasons ? 


t 


Research and Industry 


Let us first be clear about what results’ we expect 
to come from the application of science to" industry. 
The primary object of industrial research is severely 
practical. It is not to enlarge the boundaries of 
knowledge, or to publish scientific papérs, although 
that may be a prerequisite or a consequence. The 
object is to do something that has never been done 
before, or to do things better than they have been 
done before. And it has, or should have, the special 
object of reducing the labour required to supply the 
material needs and wants of men. All social progress 
such as spread of education, promotion of health, 
opportunities for leisure and healthy recreation, 
must depend on the power of science and technology 
to increase the productivity of industry. The rate of 
social reform is set by the rate at which productivity 
increases; and social unrest is inevitable if reform’ 
lags too far behind the advance of technology, or is 
pressed too thoughtlessly before it. So we must 
judge the effect of industrial research not merely by 
the new comforts and luxuries that it produces, 
but also by the rate of improvement of existing 
processes. 

In Britain, which depends more than any other 
country on international trade, and which can con- 
tinue to maintain its present population only by ex- 
changing manufactured articles for. food and raw 
materials, the productivity of labour is of primary im- 
portance, for unless it is as high as, or higher than, in 
other manufacturing countries, we shall not be able to 
compete in the markets of the world. And the pro- 
ductivity of labour in Britain is far lower than it could 
be if the results of past research were more resolutely 
and continuously applied. We find’ this particularly 
in certain industries of great importance. In the 
coal industry the results are painfully obvious— 
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the coal raised per man employed is now lower than 
it was thirty years ago, when nearly. all coal was 
hewed by hand. Research on building has been 
intensively pursued since the Department of Scientific 
and Industrial Research was founded. Those 
responsible for its direction have not been content 
with the publication of papers giving the results of 
their investigations but have built demonstration 
houses for other builders to inspect and study. But 
are better houses now being built with less labour 
than twenty years ago? I doubt it; if not, the 
research has had as yet little influence on practice. 
The Shirley Research Institute for the cotton industry 
is well known for the range and excellence of its 
work; but productivity in the cotton textile trades 
_ is lower than it was fifteen years ago and much lower 
than in some other countries. Taking- British in- 
dustry as a whole, productivity is far lower than in 
the United States. In both countries about 40 per 
cent of the population is gainfully employed. In 
the United Kingdom the proportion engaged in 
manufacturing, building and civil engineering, which 
covers the production of all capital and consumer 
goods (other than minerals or food) is now a little 
less than 18 per cent of the population. In the 
‘United States the corresponding figure is 12 per cent ; 
and yet in proportion to the population the volume 
of. production is far higher than in the United 
Kingdom. 
The causes of the relative productivity and wealth 
of nations are, of course, many and complex. We 
gained dur’ supremacy in the nineteenth century 
because we excelled in engineering genius and were 
the: first to use mechanical power on the large scale for 
mamifacture and transport. Our population grew 
rapidly because we were prosperous, and it paid us 
to. become a food importing nation because the 
productivity of labour in the secondary industries 
“was so much higher-than in agriculture. But con- 
ditions have changed in the course of time. We no 
longer have any outstanding natural advantages, 
and we must expect that given approximately equal 
skill in technology other nations with greater natural 
advantages will surpass us. Only by maintaining 
leadership in the application of science can we hope: 
to keep our position among the great nations. So it 
is not surprising that the United States, and Canada, 
for example, with their great natural resources, and 
abundant supply of cheap power, should have passed 
us in wealth and productivity before the War. It 
would have been surprising if they had not. But it 
is by no means so easy to explain why Switzerland, 
which in 1885 possessed a national income per head 
about two thirds of that of the United Kingdom, 
should have equalled us in prosperity by 1939; or 
why the industrial productivity of Sweden, a country 
that has no coal, should have been rising so much 
more rapidly than ours in the years between the wars. 
These two countries cannot be said to possess natural 
resources superior to ours; nor can it be argued that 
in the quality or quantity of scientific and industrial 
research they excel us. But I suggest that they, in 
common with the United States, possess a higher 
average standard of technology than we do, and have 
a much greater proportion of men of high scientific 
education .in executive control of industry. I quote 
them in support of my view that it is not the general 
expansion of research in Britain that is of first 
importance for the restoration of its industrial health, 
and certainly not the expansion of Government 
research remote from the everyday problems of 
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industry. What is of first importance is to apply 
what is already known. 7 

The fact is that ,all really new developments of 
industry are the product of the work of very few men. 
In general, knowledge in the physical sciences now 
accumulates at a rate much faster than it is, or 
possibly than it can be, applied in industry. There is 
& vast amount of knowledge waiting to be used. No 
new discovery, in &ny field, is likely to have so quick 
and beneficial an effect on British industry as the 
application of what is already known. We hear, for 
example, of the possibility of the production of power 
from atomic sources of energy. I do not think that 
anyone will be rash enough to prophesy what dis- 
coveries of real industrial importance will result from 
the researches now in progress; but I shall certainly 
assert that the production of power from uranium 
‘cannot bring such economie benefits to Britain 
within twenty years as would the practical appli- 
cation of known methods of economizing coal. Mr. 
. Bramwell's advice in 1872 is still sound, and is always 
likely to be. Even in those fields of industy where 
science and development have been most in step, we 
find scientific knowledge far ahead of practice. In 
aeronautics, for example, research has shown, with. 
out any shadow of doubt, that it should be possible 
to design aircraft far more economical in fuel con- 
sumption than present aircraft. For the next step we 
need bold and highly skilled engineering rather than 
more fundamental knowledge: if it is successful, 
air transport, instead of existing precariously on' 
subsidies, will compete on level terms with the train 
and ship for long-distance passenger travel. Indeed, 
a revolution in transport is in sight. Shall we leave 
it to be encompassed by other nations, or shall we 
show, the way ? The answer depends on whether 
we shall encourage enterprise and adventure in 
engineering. 

War as Applied Science 


Although I have been interested in the problems of 
industry for many years, I have never been closely 
concerned with its conduct. But for much of my 
working life I have been intimately concerned with 
that peculiar business called war, which is as old as 
agriculture, which is subject to the most violent 
booms and slumps, the cause of which we do not 
understand, and in which the incentive to succeed 
is greater than any profit or ideological incentive in 
civilian life. There is a healthy human rivalry 
between the various units and companies into which 
the business is divided. Sometimes it may be thought 
that this rivalry is carried too far ; but all are working 
for the same cause. In my own life-time I have seen 
this business change from one in which the practical 
man considered he had little to learn from scientists, 
into one in which scientists are concerned with its 
every aspect, from policy making to the actual 
conduct of operations. We shall all hope that this 
business is moribund, and shall do our best to kill 
it: but in the meanwhile it is possible that other old 
industries have much to learn by studying the 
principles of its successful conduct. 

In the first place, let us note that the managing 
directors, the chiefs of staff and commanders, axe all 
earefully selected highly trained professional men, 
who have gained théir experience in a hard school, 
and who, at intervals in their career, have had the 
opportunity to study, at staff colleges and elsewhere, 
the fundamentals of their trade. The managing 
directors do not have the final responsibility for 
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policy, but have a great influence on the decisions. 
Secondly, the technical efficiency of the business is 
entrusted to a body of engineers and technologists, 
who have had an advanced specialized education 
and experience, and who are in personal contact at 
all levels with scientists who are concerned with 
research and development. This secures that in all 
research, however recondite, there is a practical 
objective, and that there is also a continuous urge to 
improve in detail. The scientist is primarily re- 
sponsible for research, but experienced engineers take 
part in it. The engineer and the scientist are jointly 
responsible for development. But there is no part in 
the whole process from research to production and 
use that is neglected, and none in which scientific 
thought and influence are wholly absent. One point 
of special interest is that far more attention—but 
perhaps still not enough—is given to the stüdy öf 
man in relation to the machines he has to operate 
than in any branch in industry. 

It does not need any profound research to show 
.that the British industries that are now best standing 
up to the strain of adverse circumstances are those 
that most nearly approach the system I have de- 
scribed. The chemical industries, for example, have 
gradually developed & similar organisation over the 
last thirty years. Neither research nor development 
has been neglected, and management is in the hands 
of men highly educated in pure and applied science. 
The result is that our chemical industries are a source 
of great and growing strength in peace and war. 
Forty years ago they were far inferior to the German 
industries ; now they have little to fear from any 
competitors. In the steel industry, the efforts of 
which now merit our admiration, it is not uncommon 
to find management and direction entrusted to.men 
of the highest reputation in science and technology. 
Turn- your eyes on any industry in the world that is 
similarly organised, on the steel industry of Australia, 
for example, of the photographie industry of the 
United States, or the machine-tool. industry of 
Switzerland, and you will find that they are the best 
&ble to westher the storms and take advantage of the 
fair winds of trade. Further, I shall ask you to note 
that in such industries human troubles, if not entirely 
absent, are inconspicuous. This, I think, is to be 
expected, for most men are happiest and do their 
best work when new things are being attempted, and 
when adventure of some kind relieves the monotony 
of a daily routine. 

It is a mistake to suppose that science advances 
rapidly in a war. Certain branches of science may 
receive œ special stimulus; but on the whole the 
advance of knowledge is slowed. What is striking in 
a war is the rapid solution of practical problems by 
the use of previously acquired scientific knowledge 
and technique. It is & mistake also to attribute this 
‘success to the fact that cost does not matter. Cost 
matters a great deal; indeed the purpose is always 
to achieve the end in view with the minimum cost of 
lives, labour and material. Finally, all depends on 
good design and production. Our weakness in the 
War was not to be found in the judgment of what was 
best to do, nor in the scientific work necessary to do 
it. It was when the stage of design and production 
was reached that we fell short of the best standards. 
The magnetron, which contributéd more to the success 
of the Allies than any other single invention, was a. 
product of British science ; but it had to be redesigned 
in the United States for economical manufacture. 
Penicillin, the greatest practical achievement of 
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medical research during the War, also originated in 
Britain, but unless American skill indarge-scale manu- 
facture had been available, many thousands of men, 
who now enjoy 2 healthy life, would have died. 

We now seo history repeating itself. After the 
Second World War, as after the First, there is a cry 
for more research, in industry, and by Government, 


and a strong demand on the universities to expand ` 


their schools of science. Temporarily this enthusiasm 
is having an unfortunate effect, for the schools are 
getting starved of teachers; and unless a high 
standard of teaching is maintained in our schools, the 
next generation of scientists will suffer. -In the long 
run, too, the expansion of research will fail to pro- 
duce the hoped-for result unless we promote.at the 
same time education in the higher branches of 
technology, and unless, the technologist takes his 
rightful place in industry. Throughout the nine- 
teenth century, the advances in engineering that 
made so great a difference to our prosperity, were the 
product of inventive rather than of scientific genuis. 
Even the steam turbine, though its conception was 


founded on long-established physical principles, was. 


brought to a high pitch of practical efficiency with 
very little assistance from scientists. But we live in 
& different age. Pure invention still has its place ; 
but industrial prosperity will depend more and more 
on the continuous application of science to industrial 
practice. Unless we can raise our standard of tech- 
nology, unless there are many more men in executive 
positions in industry whose practical experience has 
been preceded by a scientific eduction, we shall 
inevitably fail to keep our place among the great 
manufacturing nations. President Playfair’s remark 
about Oxford and Cambridge is no longer true. 
Cambridge has long been recognized throughout the 
world as & great home of science ; and it is not merely 
devotion to my Alma Mater that prompts me to say 
that Oxford is now not far behind. But I fear that it 
is still true that in Britain we have nothing compar- 
able to the great technical college in Zurich. 


Advances in Public Health 


I turn now to another branch of applied science, 
less spectacular in its results to the ordinary citizen, 
but far greater in the benefits that it has brought to 
mankind during the last sixty years. The physical 
sciences have given men comforts and luxuries that 
are obvious to all. The aeroplane, the cinema, the 
broadcasting and television receiver, the domestic 
refrigerator, and many other familiar things which 
were unknown, even at the end of the nineteenth 
century, are positive resulis of scientific research. 
Health, on the other hand, is in a different category. 
The ordinary citizen sees little connexion between the 
advance of science and the fact that he is healthy ; 
it is, he feels, a quality that other people may lack, 
but is his by right of a superior heredity or habit. 
Ill health, on the other hand, while & fault in other 
people, is & misfortune in himself, and a serious 
reflexion on the state.of medical science. How many 
men now living in Britain have any real conception, 
I wonder, of the astonishing advances in the pre- 
vention and cure of disease that have taken place in 
the last sixty years, and of how they have come about? 
Where is the cholera with which I was threatened as 
a child if I drank unboiled water? Its last appearance 
in England was in 1893; it was soon'stamped out, 
and there has been no epidemic since. We are 
puzzled and alarmed by its appearance even in a 
country like Egypt, with its low standard of sani- 
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tation. Many other diseases which were common 
in 1885 have practically disappeared or are under 
control. Those that remain, will, without doubt, be 
conquered in the end by the advance of knowledge. 

In 1886 the crude death-rate was twenty per thous- 
and; now it is twelve. In 1885 one in every seven 
children died during the first year of life; now the 
figure is one in twenty-five. In 1885 & young man of 
twenty could expect on the average to live for forty- 
one years; now his expectation of life is forty-eight 
years. And it is not merely that he will have; a 
longer existence, but that he can look forward to a 
far healthier life. Where can one now find the 
stunted children with distorted limbs, who were a 
common sight in the industrial towns of England 
when I was young? If it were possible to compare 
a random sample of young men and women from the 
poorer districts of London with their grandparents 
at the same age, it could scarcely be believed that 
they came from the same stock. Only those few' 
medical men who had the duty of examining recruits 
for the Army in the First and the Second World 
Wars can have any vivid appreciation at first hand. 
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of the changes that have come about in a single’ 


generation through the study of nutrition and 
preventive medicine. 

These great advances have been mainly due to the 
fundamental researches of very few men, and to the 
vigour and good judgment with which their work has 
been» extended and applied in practice. Never has 
public money been better spent than on this branch 
of applied science; and never has such a small 
, investment yielded such a rich return to the nation. 
“ The recently published report of the Medical Research, 
‘Council, covering the war years 1939-45, is a docu- 
ment of the highest scientific and historic importance 
which can be read with interest and profit even by 
laymen who are unfamiliar with the jargon of medical 
men. In 1939 the Medical Research Council con- 
fidently stated that: 


“The destructive power of arms will indeed have 
increased immensely since 1918 if it overshadows the 
advances in knowledge for the saving of life which 
modern discovery has placed at the. disposal of medical 


men. If a strict comparison were made between what, 


science has done to increase war mortality and what 
medical science has done to lessen these lethal effects, 
there is good reason to believe that the latter would 
be an easy winner.” 


Omit the word ‘medical’ in the last sentence, and I 
think it will be agreed that no prediction has been 
more amply justified. Nor should we too quickly 
assume that new destructive weapons evolved by 
physical science will in the future reverse the decision. 
In spite of all the hazards of bombing, the average 
civilian death-rate during the years of war was lower 
than it was during the immediately preceding years 
of peace. The deaths in the fighting services were 
less than one third of the deaths in the 1914-18 War ; 
and more than 80 per cent of the wounded have been 
restored to normal life. In spite of all the difficulties 
caused by the submarine blockade, and the shortage 


. of food, which still persists, we are a healthier nation . 


than we were in 1939. Whether we are as energetic 
is another question. 

Our American allies have the same tale to tell. 
Four years of hard fighting in Europe and the 
Pacific caused fewer deaths than in the American 
Civil War, when the population of the United States 
was only one fourth of what it is now. It was only in 
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‘Germany, East Europe and the U.S.S.R. that war 


counted its vietims by millions, and then not through 
the destruetive forces of science, but because of the 
brutality of human nature at its worst. : 

Nevertheless, the progress of preventive medicine 
is giving rise to social changes of great complexity, 
which will seriously affect the peace and prosperity 
of the world unless their consequences are studied 
with care, and their possible evils counteracted by 
wise and far-sighted action. In all countries which 
have a high standard of education, such as our own, 
the rise in population which follows a rapidly decreas- 
ing death-rate has been kept in check by a voluntary 
control of births. As a result the average age of the 
population has considerably increased, and is 
increasing; the proportion of the population of 
England and Wales that is more than sixty-five 
years of age is now nearly four times as high as it was 
in 1885. This in itself does not yet present any 
serious problem, for, as the proportion of children is 
much less than it was, the proportion capable of 
productive work, between the ages of fifteen and 
sixty-five, is actually somewhat higher than in 1885. 
No fundamental difficulty, from this cause, is likely 
to arise for many years to come. But the population 
of thé world as a, whole is now increasing by 1 per 
cent a year, and its distribution is such as to make 
it extremely doubtful whether the supply of food 
can keep pace, even with the present low standard 
of nutrition. It is the advance of science that has 
made this possible. War, pestilence, and famine 
have kept the population within bounds since the 
dawn of history. War has ceased to be effective ; 
pestilence is rapidly losing its power; only famine is 
left as a brake until education takes its place. Is 
famine inevitable, or will science again come to the 
rescue, as it has done before? I do not think that 
the danger of the present position is yet fully realized, 
in spite of all the work and publications of the 
United Nations Organisation, and in our country the 
well-informed debates and warnings of the House 
of Lords. People remember only too well the apparent 
over-production of food in the 1930's, and forget, or 
do not know, that since then the population of the 
world has increased by some 300 million people. 

A single example of what is now happening, and will 
probably happen on an ever-increasing scale, may help 
to illustrate the problem. Malaria has always been 
one of the most potent instruments of population 
control. It is endemic in most tropical countries. . 
In the Far East it has hitherto been an antagonist 
more to be feared than the armed forces of an 
enemy. In the Second World War it was defeated 
by the controlled use of ‘Mepacrine’, a German drug, 
which is being replaced by an even better product 
of British research. In addition, the potential 
importance of the insecticide D.D.T. for the elimin- 
ation of malaria-carrying mosquitoes began to be 
recognized toward the end of the War. 

In 1944, Sir Robert Robinson, Prof. J. L. 
Simonsen, and Dr. Harold King visited British 
Guiana on a special mission. British Guiana has a 
population of roughly 400,000. Accurate statistics 
of the fluctuation of population do not exist; but it is 
probable that it, has remained stationary for ‘the last 
twenty years. Two thirds of the population used to 
live under conditions of severe endemic malaria. 
The birth-rate was low, and the infantile and adult 
mortality high. 

The particular type of mosquito which is the carrier 
of malaria, and also of yellow fever and filariasis in 
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‘the Colony, lives and breeds in the wooden houses, 
and not in swamps. It is thus peculiarly susceptible 
to attack by insecticides. The British mission advised 
& comprehensive trial. They were fortunate in 
finding a most experienced and progressive officer in 
Dr. Giglioi, honorary Government malariologist. 
Their advice was taken ; operations were started in 
1945, and at the time of speaking it is probable that 
the whole population of the Colony has been pro- 


tected. The annual cost of keeping the whole district . 


under continuous control is of the order of five 
shillings a head. 

Malaria is now rapidly disappearing from the 
Colony. I cannot quote valid statistics covering the 
whole population; but I have been supplied with 
exact information about a suburb of Georgetown 
with a population of about 3,000, and there is no 
reason to suppose that the results will not apply 
generally. “In this village the death-rate was, equal 
to the birth-rate during the years 1938-44 inclusive. 
The average infantile mortality during this period 
was about 250 in a thousand. It rose to more than 
350 in 1944. D.D.T. control was: introduced in July 
1945. By the end of 1947.the' birth. rate had doubled, 
and the infantile mortality had’ dropped to 67 in a 
thousand. The population’ is ee by 10 per 
cent annually. uate fy 


Population , and: Food ‘Supls E 


As the new inethods. ROF Preventive ` medicine 
spread—and that there will. be many more to come 
no one can doubt—we müst expect the world popu- 
lation to grow at an even faster rate than it has done 
in our life-time, unless famine intervenes. Moreover, 
it will grow particularly in parts of the world that 
already have & high density of population, such as 
India, where the population is now increasing by 
five million people a year; and Egypt, where there 
are already 2,000 people to every squate mile of 
cultivated land, and where it pays to have children 
as they are a source of labour and of profit to their 
parents at a very early age. 

Exactly fifty years have passed since a president 
of the British Association last warned his audience 
of the danger of famine. Sir William Crookes was 
then alarmed at the prospective shortage of wheat. 
He produced evidence to support his conviction that 
England and all civilized nations stood “in deadly 

peril of not having enough to eat”. But he qualified 
his gloomy forebodings by the statement that the 
chemist must come to the rescue of the threatened 
communities, and went on to discuss the possibility of 
the fixation of atmospheric nitrogen. If that were 
achieved, the future, said Crookes, could take care of 
itself, and "in days to come when the demand may 
again overtake supply, we may safely leave our 
successors to grapple with the stupendous food prob- 
Jem". The chemist did come to the rescue, and the 
plant breeder too, though not quite in the way that 
.Orookes imagined ; and now the day has came when 
we must grapple again with the problem. We must 
.not encourage: the easy thought that some entirely new 
development in science will solve it quickly; there 


is nothing in sight comparable with the importance . 


of synthetic fertilizers. There are certainly some 
interesting investigations in progress, for example, 
the production of food yeasts from molasses, and 
of fats by the action of micro-organisms on carbo- 
hydrates. All that can reasonably be said about these 
new developments at present is that they show the 
need for fundamental research in an almost untouched 
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field. They are very unlikely to lead to a new and 
substantial source of supply of food within the next 
thirty ‘years. So far as Great Britain is concerned, 
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.we must plan our economy on the assumption that 


food will be both scarce and dear for many years to 
come. Its ‘scarcity is obvious to-us; its dearness is 
concealed by a policy of subsidies. I do not criticize 
the policy. I refer to it only because it tends to hide 
& state of affairs that should be realized by every 
thinking man. 

, One or two years of good harvests in the wheat- 


' producing countries may go far to relieve the present 


troubles of Europe, and will be of great benefit to us. 
But the supply of wheat is only part of & larger 
problem. World food supply will only keep up with 
demand if the productivity of land is increased; and 
more land is brought into cultivation. ‘The pro- ! 
ductivity of land in the United Kingdom is already 
high; much higher, for example, than in most 
European countries and in North America. The 
productivity of labour on the land has increased in 
recent years much more than the productivity of 
labour in any other old industry. One man working 
on the land now produces enough food for twenty- 
five of the population. New Zealand surpasses all 
other countries in both respects, It is a land blessed 
by Nature and improved by science. But few people 
realize that in our small country we now grow enough 
food for twice the population of Canada. There is 
still room for a great advance. There is a consensus of 
opinion among experts whom I have consulted that 
the production of food in the United Kingdom could 
be raised by 20 per cent within five years by & com. | 
bination of measures, such as the improvement of' 
grasslands, the conservation of grass. for winter: 
feeding, the control of pests and weeds, the extended 


' use of fertilizers, and the development of large tracts 


of marginal land such as exist in the Highlands of 
Scotland. It is argued that, though this would need 
considerable capital expenditure, there is no direction 
in which capital expenditure would yield more 
certain dividends to the nation, or make a more 
substantial contribution to the balance of trade. 

I find these views convincing. But even if all this 
were to come to pass, we shall still need to import 


` food for twenty to twenty-five million people unless 


there is to be a large outward movement of popu- 
lation ; and we must not lose sight of the fact that at 
least twenty million people are added to the popu- 
lation of the world every year, and that it is con- 
ceivable that in another seventy years, or even less, 
the world population will have doubled. Whatever 
other countries may do, it is our bounden duty, and 
the only certain way of safeguarding our future so 


long as we remain a large food-importing country, to 


develop our colonial territories, particularly the 
underpopulated African colonies, where the increase 
in population that would follow the control of disease 
and the increase of food supply would open fresh 
markets for international trade. This great task will 
eall for the intensive application of science, in col- 
laboration with other countries. The tale of plant 
disease in our Colonies, for example, is a sorry one. 
I shall predict that unless the prevention of disease 
among plants arid animals, ‘and all other scientific 
problems of the supply of food, are studied on the 
same kind of scale, by men of similar calibre, as are 
the problems of human health, chaos and misery 
will result. Whatever new comforts and luxuries 
may be provided in future by the advance of physical 
science, it is on the development of the biological 
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sciences that the peace and prosperity of the world 
will largely depend. Until recently there have been 
far too few careers open to young biologists outside 
the field of the medical sciences. There has been 
nothing corresponding to the Colonial Service, which 
has offered to young administrators a life of adventure 
nicely seasoned with economic security. All members 
of the British Association will therefore welcome the 
intention of the Government to inaugurate a Colonial 
Scientific Service, and will hope that the conditions 
of service will be such as to attract young men of the 
highest quality. 
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Challenge of the Times 


We live, indeed, in difficult times. But they are 
very interesting times; and difficulties are bracing 
to a nation which has not lost the resilience of youth. 
We must not get into the way of thinking of our 
great country as an elderly man who is told by his 
doctor that if he is very careful of his diet, and avoids 
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all exertion and worry, he may look forward to some 
years of placid life before he dies. This is a time for 
adventure; for taking risks. Calculated risks, of 
course; but not so nicely or so lengthily calculated 
that they are taken too late. My contacts with 
universities and with industry are not now so 
frequent or so close as I should like them to be; 
but they are enough to convince me that the spirit 
of adventure in science is as lively ag it ever was. 
It is that spirit which will largely determine the future. 
Many. years hence, when a president of the British 
Association reviews the progress of the nation from 
the depths of bankruptcy to new and unsurpassed 
heights of prosperity and influence, he may well 
have occasion to refer, as I did at the beginning of 
this address, to the great influence of the work of a 
few young men who are now unknown to the public ; 
and he may justly claim that the chief cause of the 
change was that we had found the right way to 
combine originality in science with enterprise and 
speed in its application. 


"m 
a: 





SUMMARIES OF ADDRESSES OF PRESIDENTS. OF: SECTIONS 


RECENT ADVANCES IN THE STUDY 
OF THE CRYSTALLINE STATE 


N his presidential address to Section A (Mathe- 
matics and Physics), Sir Lawrence Bragg points out 
that X-ray analysis of crystals may be said to have 
attained its majority this year. Its importance has 
beer recognized by the formation of an International 
Union of Crystallography, and it takes its place with 
the other branches of science which have unions of 
their own. Laue discovered the diffraction of X-rays 
by crystals in 1911; now most universities have an 
active centre devoted to the investigation of the 
arrangement of atoms in matter by means of X-ray 
diffraction. 
from the beginning, and takes the opportunity 
which this address affords to review what has been 
accomplished in little more than a generation. 
X-ray analysis is a typical border-line subject. Its 
successes are interesting to the chemist, miner- 
alogist, metallurgist and biologist as well as to the 


physicist, and this is perhaps its most attractive ' 


feature. 

In X-ray analysis in general, we are seeking to 
interpret the manner in which a substance diffracts 
X-rays owing to the spatial arrangement of its atoms. 


Two mair lines of work may be distinguished. On: 


one hand, there is the analysis of the pattern of the 
perfect orystal, where the atoms have taken up 
positions of equilibrium under the influence of the 
interatomic forces; from the conformation of the 
structure we can gain a deep insight into the nature 
of these forces. 'This study is principally of interest 
to the chemist, because it presents him with a scale 
plan of the chemical molecule and of the way mole- 


cules or ions are held together by the intermolecular ' 


forces to form a solid structure. The results of X-ray 
analysis have had a profound influence on chemistry 
and mineralogy and solved many problems. A steady 
advance has been made in tackling more and more 
complex molecules, and a stage has already been 
reached where such compounds as the sugars, 
strychnine, sterols and penicillin can be analysed, to 
take a few examples. We would like to pass on to 


Sir Lawrence has worked in this field, 


the study of, "E ‘high TONS as the molecules 
which form part’ Of living. mattan nuclee acids, 
proteins and others: "7" 

The other side of X-ray analysis i is concerned with 
what we might call the ‘geography’ of atomic arrange- 
ment in matter. The perfect crystal is an ideal which 
is rarely attained. Even if the substance is pure it is 
composed of a mass of crystals, and we are interested 
in the size and shape of the crystallites and their 
growth, in allotropie change, and in their preferred 
orientation and state of strain after mechanical 
treatment; if complex, we are interested in the fitting 
together of the crystallites of different kinds. Meta- 
stable structures often exist in which there is partial 
separation into regions of different composition, 
while a continuous crystal lattice is preserved though 
in & distorted form, as in the permanent magnet: 
alloys, in martensite, or in age-hardening alloys. We 
ean study the distortion of the lattice by the thermal 
waves at high temperatures. Amorphous and semi- 
crystalline matter can be examined. All these aspects 
of structure are of prime interest to the physicist . 
and metallurgist. They are vitally interesting to the 
technologist, because the geography .of the structure 
has a profound influence upon its mechanical, 
electrical and magnetic properties. 

In this address, Sir Lawrence reviews the active 
centres carrying out X-ray investigations in Great 
Britain; examples are given of recent work, present- 
ing & pieture of what has already been achieved, and 
indieating the lines of exploration which are now 
being pursued. 





SPECIALIZATION AND CULTURE IN 
CHEMISTRY 


ROF. JOEN READ, president of Section B 
(Chemistry), deals with some of the problems of 
increasing specialization in chemistry. 'The growing 
burden of new knowledge in chemistry, as in science 
generally, has created many new problems for the 
student, teacher and research worker. These prob- 


‘lems ‘are largely bound up with the growth of 


$ 
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specialization. A fundamental problem confronting 
the chemist is that of acquiring a proper education 
leading to a cultured outlook and fitting him to take 
his place in the world of men and affairs. What steps 
can be taken to combat the narrowing outlook which 
threatens to affect science students at all levels, and 
to provide for their social, cultural and spiritual 
needs ? 

Formerly a chemistry student was trained to 
become an all-round practitioner of his art; but 
latterly the vision of the student and research worker 
has narrowed. We have entered into an age of team- 


work. Chemical science has been aided nobly by: 


such work; but the individual worker is liable to 
sacrifice a great deal in the process. 

The mental effect of an unrelieved absorption in a 
specialized field of science has been vividly described 
by Charles Darwin, and the growth of such special- 
ization in later times has led to many criticisms of 
its effect upon the human subject. 

It is in the schools that we view the education of 
the incipient scientific worker in its broadest aspect ; 


and it is here, helped in the ideal case by home. 


influences, that the foundations of the necessary 
wider interests mu&t be firinly,laid. There ought to 
be no sense of antagonism between-arts and science, 
and any form of modern education should be made 
up of a proper blend of each:*'’ A lively interest in 
literature, history, art, music or the*drarma, gained in 
early life and nurtured thereafter, would do much to 

‘solve some of the problems of specialization in 
science. Highly specialized teaching in science ought 
to be avoided in the schools. 

In the universities, the way of teaching chemistry 
is of the first importance. Although his chemical 
studies must ‚deepen rather than broaden as the 
student passes onwards towards research, he should 
always be encouraged to realize that there are a 
chemical geography and a chemical history, and that 
these offer him avenues leading to a wider horizon. 
Chemistry itself may become a cultural and human- 
istic instrument of high value. Historical chemistry 
is linked in turn with philosophy, literature, art, and 
even with music. During the student’s undergraduate 
days a great deal could be done to arm him against 
the dangers of specialization, ahd more importance 
should be attached to the technique of teaching from 
this point of view. 

During postgraduate research work the student 
should be encouraged to undertake a certain amount 
of teaching work in the junior laboratories. He 

_ should also use opportunities to migrate to new 
research centres either at home or abroad. A research 
theme of a suitable kind ought to help the student 
to become resourceful and to develop originality of 
thought, besides stimulating his imaginative and 
critical powers; unfortunately, research themes 
often fail to fulfil these requirements. Finally, the 
proper education and training of the young scientific 
worker, with the application of the various influences 
that have been mentioned, including personal contact 
with his teachers, call for the provision of adequate 
staff and accommodation. 


" 





GEOLOGY TO-DAY AND TO-MORROW 


‘HE theme of Dr. A. E. Trueman’s presidential 
address to Section C (Geology) is the future of 
geology. At the present time, he points out, geology 
is passing through a period of very active growth. It 
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is doubtful if at any time since the ‘heroic age’ of the 
science, a hundred and fifty years ago, there has 
been so rapid an increase in our knowledge of earth 
history. ‘More geologists are professionally employed . 
in all parts of the world ; many more fields of human 
activity are dependent on the success of their oper- 
ations than ever before. They search for ores, coal, 
oil and water. If in the future we are to depend on 
atomic energy for some of our power, it will need 
geologists to locate the new materials. Inevitably, 
we shall be driven to exploit mineral resources 
occurring at greater depths, or of poorer quality ; 
while we continue to use materials from the earth’s 
crust the geologist will have an increasing part to 
play in their discovery. In the course of these 
explorations much new information is being gathered, 
but many major problems still await solution. 
Although geology is in.this phase of active 
development, its results and methods are probably 
less familiar to the educated public in Britain than 
those of any of the other fundamental sciences. This 
widespread unawareness of geology, which is not 
found in most other countries, is in marked contrast 
with the position of fifty to a hundred years ago and 
calls for serious attention, for it cannot be held that 
any science is in a healthy condition if its work is 
insufficiently understood by laymen. The absence of 
almost any geology teaching in schools and the 
searcity of teachers with any acquaintance with the 
subject are partly responsible for present conditions. 
It is claimed that geology should form part of a 
wide cultural education; it can serve as a link 
between science and more humane studies of as a 
basis for a new type of synthesis. : 
Fortunately, the comparative lack: of public 
interest in geology has not in recent years limited the 
recognition of its value by Government. Much has 
happened to stimulate the demand for geological 
advice for a variety of economic purposes, both in 
Britain and overseas. In the limited area of Great 
Britain, the Geological Survey, founded more than a 
hundred years ago, not only meets new demands for 
more detailed maps but also is required. to undertake 
great new responsibilities. The record of its work in 
war years, recently published, exemplifies the wide 
range of activities in which geological information is 
necessary ; in view of the growing importance of the 
work of the Survey, the need for an expansion of its 
numbers has been recognized. The Colonial surveys, 
even more in need of increased support, are accepted 
as having a vital part in the economic development 
of the Colonial territories. The present Secretary of 
State for the Colonies has himself on several occasions 
appealed to young men to take up the work of 
geologists in these areas. The small surveys of the 
past have been sparsely staffed, one geologist being 
responsible for thirty times the area for which a 
member of the home survey was responsible. In the 
past, several Colonial geological surveys have paid 
for their own cost many times over by discoveries of 
diamonds and ores, but future results must not be 
judged only in terms of exportable minerals; more 
bulky materials, such as limestones, clays, road 
materials and especially water, may contribute even 
more to the development of the territories. Along- 
side these developments of geological survey activity 
throughout the Commonwealth, the promotion of 
researches by unofficial geologists is equally essential. 
In the immediate future we must expect an 
increasing tendency to specialization in limited fields 
and particularly on the fringes of the subject, as on 
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the borderlines between geology and physics, or 
geology and chemistry. Advances in such fields as 
geophysics call for workers with more extensive 
training in the two subjects. The co-operation of 
geophysicist and geologist makes possible the inter- 
pretation of concealed structures: England south 
from the Wash requires special study in view of the 
possibilities of new coalfields. But on a wider front 
we may expect to learn more of submarine areas, of 
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. the structure and origin of mountains and of the, 


larger features of the earth. Work in geochemistry, 


in the distribution of minerals, the origin of rocks’ 


and the nature of clays, promises rapid development. 
In the fields of geomorphology the problems are 
barely touched; in paleontology the existing data 
only serve to illustrate the extent of the problems to 
be solved. But in all these extensions of knowledge 
it may be hoped ‘that it will be possible to avoid the 
isolation of the fields of study, relating them all to 
stratigraphy and the study of the structure of the 
earth's crust which form the ‘heart of geology’. 


TEACHING ZOOLOGY IN THE 
i UNIVERSITY 


ROF. H. GRAHAM CANNON discusses “Under- 


a 


graduate Zoology" in his presidential address to ' 


Section D (Zoology). After the First World War, he 
says, the interest in zoology became almost exclusively 
experimental. The more orthodox attitude of com- 
parative anatomy became the one to be avoided. 
This was due to a variety of reasons, but largely 
because, for generations, zoologists had been teaching 


the comparative anatomy of dead animals without : 


worrying about how these animals lived. As a result 
of this changed outlook between the two World 
Wars, a generation of teachers has grown up who are 
predominantly experimentalists, and our present 
undergraduates run the risk of becoming very know- 
ledgeable about the latest developments of experi- 
mental technique while knowing very little indeed 
about the anatomy of the animals on which they 
work. Recently, but somewhat tardily, it has become 
recognized that there is such an aspect of zoology 
as functional morphology, that is, a method of treat- 
ment where structures are dealt with not merely 
in the way in which they are built, but also, and at the 
same time, from the way in which they function. 
It is this attitude which should form the basis of 
undergraduate zoology. 

Two main diffieulties present themselves in con- 
sidering the teaching of zoology to undergraduates. 
First, there is the modern tendency to scorn any 
elementary teaching and to thrust the first year’s 
university work back on to the schools. This mis- 
guided attitude may be excusable in the more basic 
physical sciences and mathematics; but in the 
biological sciences, which, after all, utilize the physical 
sciences as their tools, it is completely illogical. 
Moreover, it is essential that the more experienced 
teachers, preferably the professor, should always 
deal with this fundamental first year’s introduction 
to university study. : 

Secondly, there is the tendency almost Byerywilidte 
to introduce specialist courses into the undergraduate 
years: a tendency which is being encouraged by the 
efforts of the University Grants Committee to foster 
the establishment of readerships or even chairs in the 
most abstruse specialist aspects of biology. At the 
undergraduate stage the students are quite unable to 
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assimilate such courses. The sort of courses which are 
being established are those admirably suited for the 
second part of the Cambridge Tripos. But what is 
almost invariably overlooked is that the second part 
is entirely a postgraduate course. The honours 
degree is given on the first part of the Tripos, and this 
corresponds to the degrees in the ‘Redbrick Univers- 
ities’ of honours general science. It is suggested that 
it would be a great advantage in all ‘Redbrick Univer- 
sities’ to abolish the specialist honours degree 
altogether and insist on a first degree being taken in 
general science as at Cambridge. The more specialist 
attitude to the subject could then be left to a post- 
graduate year, leading preferably to a master’s 
degree. 


SOCIAL GEOGRAPHY 


N his presidential address to Section E (Geography), 
Lord Rennell of Rodd deals with the geographical 
environment of man as a social animal, and con- 
sequently does not attempt to consider the geograph- 
ical circumstances of the origin of human species or 
prehistoric man. But.the, spiritual as well as the 
material consequences of' geography on human society 
are considered rather by posing a series of questions, 
and stating a number of: problems, especially in 
connexion with Africa, than by proposing conclusions 
or solutions. -i 

Starting from the influence of geography on the 
spiritual as well as on the material development of 
society, Lord Rennell makes a strong plea, which he 
takes up again at the end of the address, for the 
teaching of geography in medium and higher edu- 
eation as & means of creating & bridge between the 
humanities and the natural sciences, which ''except 
among the leaders of the latter group" have more 
and more tended to develop on independent lines 
divorced from each other. This tendency he dates 
from the decline in classical education; but he sees 
in geography, and especially in social geography, a 
new link which could be made between the two, in 
view of the manifold contacts which geography has 
with both the exact and the abstract realms of human 
thought. 

From this point he goes on to discuss a number of 
problems arising in Africa. What are the reasons 
why Islam spread as far as the southern rim .of the 
North African deserts but never affected the popu- 
lation south of the northern fringe of the forest belt ? 
Why was the negro and negroid population of Africa 
antagonistic to outside civilization in spite of many 


‘opportunities of contact with more civilized people 
.from Greek and Carthaginian times through’ all 


the period of Arab and Portuguese navigation until 
the European conquest ? Why then, and only then, 
did a ferment of Western civilization begin, within 
say the last seventy years? Yet the civilizing 
influence of the Mediterranean found no difficulty in 
crossing the Sahara and following up the Niles until 
they came to a dead end against the unwillingness 
of the negro to adopt or adapt. Why is there no 
trace of writing or even ideography in Dark Africa ? 
Why was there no true architecture, the wheel or the 
plough in Africa south of the deserts until the 
conquering European started the modern phase ? 

Lord Rennell goes on to discuss the anomalous 
and absurd consequences of the European conquest, 
the purpose of which, in spite of Lord Hailey’s 
investigations, remains very obscure. He refers to 
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the ribbon development of colonies along the coastal 
routes, and the strange efforts of our Colonial Office 
to keep separate, contiguous British territories in 
eastern Africa, in spite of departing substantially in 
recent years from the dual mandate principle in 
favour of “colonies d'exploitation". He concludes 
with the suggestion that only the geographer with a 
foot in each of the camps tenanted by the humanist 
and the natural scientist, is fitted to seek answers 


to the problems he raises, and is unbiased enough to- 


propose solutions which it is incumbent on European 
nations generally, &nd ourselves in particular, to 
find, in order “for the sake of our own good name" 
to remedy the administrative and: social chaos which 
is Africa, 


THE PRICE SYSTEM 


N his presidential address to Section F (Economics), 
Sir Hubert Henderson remarks that the idea of a 
return to the price system which is widely advocated 
to-day is marked by the same defects that marred 
the idea of economic planning which was so popular 
& year or two ago, namely, incoherence and wishful 
thinking. ' 

In its most general sense, thé" price system is an 
inevitable outcome of the use of money. So long as 
goods and services are bought and sold for money, 
there must be prices; and these prices must always 
exert a powerful and pervasive influence. 
important, therefore, that this influence should be a 
healthy one, that the configuration of prices should 
be such as to pull in directions which accord with the 
public interest. We want price relations that are 
right, so far as that object is attainable. But we must 
be careful not to beg a major question. In the matter 
of price relations, as in many others, it is easier to be 
sure that certain things are wrong than to know at 

all precisely what is right. ` 
' According to current price system ideology, the 
right price is the theoretical equilibrium price. In 
times of large-scale economic maladjustments, how- 
ever, this concept is ambiguous. The theory of value 
comprises two parts, short-term and long-term, each 
with its appropriate equilibrium price. These prices 
are seldom far apart in ordinary times, when the 
economic system has not been subjected to any 
recent large disturbance. But they are apt to diverge 
widely when the maladjustments to be corrected are 
very large. It is a mistake to suppose that in such 
conditions the theoretical short-term ‘equilibrium 
price is either what we want, or what we normally 
got in a free economy. There are apt to be serious 
and injurious anomalies in ‘price ‘relations when 
shortages are widespread. 

Shortages, or surpluses, are, ‘of course, most wide- 
spread, and the consequential anomalies most serious, 
when there is a large maladjustment between aggre- 
gate demand and aggregate supply. It is therefore 
especially important to avoid disequilibrium here. In 
Great Britain at the present time it is rightly a main 
object of policy to remove the inflationary trend in 
our economy. Success in this might enable us to 
dispense with many of the controls that irk us to-day, 
and to simplify others. But it would not enable us 
to remove them all. The regulation of long-term 
capital expenditure would still be desirable for a fairly 
considerable time; and the regulation of imports 
indispensable for a much longer time. 

If the consuming public were free to choose, there 
is no reason for supposing that imported goods would 
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represent a smaller fraction of their total purchases 
than before the War. Since our total rate of con- 
sumption is at about the pre-war level, this would 
imply imports at about the pre-war level; or an 
increase of more than one quarter in our present 
import-bill. The removal of every vestige of inflation 
in our internal economy, though helpful, could not 
radically alter this result.. With a huge deficit in our 
current balance of payments, we are in no position 
to contemplate a largely increased expenditure on 
imports. 

Price system ideologues believe that disequilibria in 
the balance of payments can always be corrected by 
variations in foreign exchange-rates. This belief ‘is 
attributable to the pivotal role which they assign to 
the concept of equilibrium price. When, however, 
our import-export balance is so far from adjustment, 
there is a huge divergence between the short-term 
equilibrium rates of exchange and the long-term 
norm represented by purchasing-power parity. It 
might be disastrous to try to make our actual exchange- 
rates approximate to the former. It is better to keep 
them in the neighbourhood of purchasing-power 
parity ; and to recognize that it will remain essential 
to regulate the volume of our import purchases as 
effectively as we now do by means of import restric- 
tions. 

More generally, the time-honoured theory of value 
endorses, and indeed enjoins, the humdrum practical 
proposition that, when large adjustments have to be 
made, regulation and deliberate direction may be 
useful or even indispensable. ; s l 


s 


THE YOUNG ENGINEER 


N the presidential address to Section G 
(Engineering) Wing-Gommander T. R. Cave- 
Browne-Cave deals with the qualifications and 
personal qualities necessary in ‘the young ehgineer’, 
and treats the problem of engineering education from 
ah unusual point of view because his experience has 
been in the application of engineering science to a 
wide variety of new developments, mainly in con- 
nexion with airships and aircraft engines. Since 
going to University College, Southampton, he has 
been dealing not only with students preparing for the 
external degree of the University of London, but also 
with apprentices following part-time courses for 
national certificates and still more practical qualifica- 
tions. The review is based upon the knowledge and 
‘personal qualities which a young engineer should 
have acquired shortly after the end of his formal 
training, say at the. age of twenty-eight to thirty, 
‘and may serve.as.a guide to those who are considering 
‘engineering as a career. It may also be taken as a 
background against which the various stages of 
engineering education are examined. 

Mathematics is a limiting factor im the progress 
‘of a student along the main. road of engineering 
‘science. It must, therefore, be of a really appropriate 
‘type and no harder than is necessary for each cor- 
tresponding stage. i 

'The general structure of engineering education 
‘should be revised so that it is possible for candidates 
to enter at any appropriate stage. Changes from one 
‘course to a more suitable one should be simpler than 
‘at present, and there must be fewer ‘casualties’ who 
fall out and go no further. Courses of instruction 
should be aimed, not at a final examination, but at the 
future useful application of the knowledge acquired. 
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The student must develop the art of learning by 
himself from books, because he will have to, aequire 


in this way a great deal more science and technology . 


than can be included in his formal training. If this 
is achieved, the present overcrowded syllabuses can 
be shortened by leaving certain parts for subsequent 
study when required. : 

Áttention is directed to the importance of develop- 
ing skill in clear explanation of technical matters, 
both in verbal discussion and in writing. The 
effective value of a proposal depends not only upon 
its technical merit but also upon the clarity with 
which it is communicated. 

It is suggested that national service for students 
who are to read for a degree should be taken between 
the intermediate examination and Part I of the final 
degree examination, and that the fighting services 
should arrange this year to give, in addition to 
military training, a good practical groundwork 
similar to that given in the first year of service 
technical training. The year of national service 
would then be a valuable addition to the degree 
course as well as a foundation for future war service, 
if required. 

Personal qualities, judgment, effectiveness, enter- 
prise and determination are so important that they 
must be considered in the selection of a candidate 
and must be developed throughout his training. 

The address is intended to open a general discussion 
on engineering education, relating it definitely to the 
knowledge and qualities which experience shows to be 
desirable in later engineering work. It contains 
much new and possibly contentious matter, which, 
with the discussion on it, should form a useful 
contribution to the developments which now have to 
be made in engineering education at all levels. 
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INVESTIGATION OF FOLK-LIFE IN 
BRITAIN AND: ABROAD 


R. R. U. SAYCE discusses folk-life in his presi- 
dential address to Section H (Anthropology). 
Until about 1914, Britain occupied & well-recognized 
place in the front rank of folk studies; but since that 
time it has been falling further and further behind, 
and appears to a great extent to have lost touch with 
the developments that have taken place in European 
countries. A few scholars continue to produce work 
of distinction; but they lack a common meeting 
ground, where adequate discussion can stimulate 
thought and help them to see their special problems 
in relation to the whole. There are even societies 
devoted to dialects and place-names, beliefs and 
customs, dance and song, which have scarcely any 
contact with one another, although they are all 
concerned with the culture of the folk. In spite of 
this fragmentation, we are realizing, as general 
ethnologists have already done, that & culture must 
be studied as a whole. -This, of course, makes our 
studies more complex, but also far more interesting. 
It also needs special training; the student of folk- 
life must know something of the methods of, and the 
results achieved by, archeology, history, psychology, 
anthropology, to say nothing about architecture, 
agriculture, technology, ete. There can be little 
doubt that the present unsatisfactory state of British 
studies in this field is due largely to the failure of the 
universities to provide the necessary training. 
Folk-eulture is very closely related to ethnology 
and.to history, and could only neglect one of these 
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indispensable allies at great loss to itself.. For many, 


` 


| years it has enjoyed close contact with ethriology, to 


which it is greatly indebted ; but it has neglected its ' 
second essential partner, so much so that it has been 
in danger of becoming an unimportant appendage of 
the former. Nevertheless, a very slight knowledge of 
our problems is sufficient to make it clear that their 
solution depends on a historical approach. The sub- 
ject does not consist of an inert mass of survivals 
from a vague and generalized past. The contents 
and their vitality change. Sometimes customs and 
beliefs appear to survive only in remote circles or 
among the least educated, and these periods may be 
succeeded by others when irrational ideas spread 
rapidly and become widely current. We can see 
fluctuations of this kind in western European 
civilization as well as in that of ancient Greece. 

The impression must not be given that folk-culture 
deals only with ‘primitive thought’ and superstition ; 
it includes the whole way of life of the people—their 
houses, clothes, food, work, and recreations. All 
these change, sometimes abruptly, at other times 
almost imperceptibly ; old elements drop out, and 
new ones come in. For a knowledge of the changes 


‘we have to turn to a much closer co-operation with 


historians and arch#ologists. 

At the present time, certain long-established inter- 
pretations of European’ folk customs are being 
challenged. A new school of folklorists questions 
whether the old harvest customs, for example, had 
any connexion with beliefs in vegetation spirits, and 
suggests that scholars like Maunhardt and Frazer 
made insufficient allowance for the spirit of jollity 
and of competition that would be quite natural where 
‘young men and women are for the time working 
together in the fields. The new school recommends 
a more modern, functional approach to the problems. 
There is very much of interest in their arguments, 
but the question is essentially a historical one. What 
did the medieval peasant think about the powers 
that influenced growth and fertility ? Did he hold 
animistic beliefs, or was the hare that dashed out of 
the last standing corn nothing more than a hare ? 
Until we can answer such questions, it would be as 
dangerous to apply ideas derived from studies of 
harvesters during the last century or two to their 
forerunners of a thousand or two thousand years ago 
as it would be to accept & modern educated African 
as a guide to the conceptions and emotions that 
underlie the age-old tribal customs. 

In conclusion, Mr. Sayce makes a strong appeal 
for properly trained workers in Britain, and for the 
fullest possible intercourse with scholars in those 
countries where studies of folk-life have made so much 
more progress in recent years than they have done in 
Great Britain. 


RECENT ADVANCES IN COLOUR 
VISION 


An his presidential address to Section I (Physiology), 
Prof. H. Hartridge discusses recent views on the 
mechanism of colour vision. Colour vision to-day, he 
says, is in a situation not very different from thaf of 
nutrition half a century ago. The solid constituents 
of the diet—the proteins, the fats and the carbo- 
hydrates—were well known and understood. All major 
problems concerning them had been solved and there 
was really little more to be found out about them. 
Then suddenly the importance of the accessory food 
factors, the vitamins, began to be disclosed. Sub- 
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“Psychology”, which William James at once described 
as “marking the transition of British psychology 
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Ss nf c stancos, ; small in amount, became of prime importance 
4 ‘in dietetics, and we know to-day how much our 


? health and well-being depend on these accessory food 
substances. 

Atomic physics might be taken as a second example 
of a branch.of science where not many years ago all 
problems appeared to have been solved and every- 
thing to be known. We have only to look back at 
the last thirty years to realize how very limited our 
* outlook really was in those days. 

Human colour perception to-day is in a similar 
situation, because, until quite recently, most—if not 


'&ll—known visual phenomena were adequately 


accounted for either on the three-colour theory of 
Thomas Young or on the four-colour theory of Ewald 


Hering. But we are beginning to suspect that things. 


are not quite so simple as. they seemed and that 
there may be present in the.human retina certain 
accessory receptor mechanisms, not embraced, by 
either of these theories, which, however, play an 


important part in man’s colour sense. The questions | 


which now confront us are similar to those which 
claimed the attention of the early workers on the 
vitamins. 

So far as present evidence goes, there appear to 
be four additional types: -ofiiréceptor, three of which 
have a single maximum of’ activity in the spectrum, 
which is situated in the yellow, in the blue-green or 
in the blue. The fourth has two regions of activity : 
in the extreme red and in the extreme violet; and 
for this reason may be referred to as ‘the crimson 
receptor’ mechanism. „These four accessory mechan- 
isms, which play a relatively unimportant part in 
foveal vision at medium visual angles and at medium 
light intensities, hold a very different position when 
these conditions are departed from. Thus in the 
dichromatic zone of the retinal periphery, at medium 
light intensities and at the fovea at very high 
intensities, two of these subsidiary receptor systems, 
the yellow and the blue, hold a predominant position. 
On the other hand, at very low light intensities and 
at very small visual angles, the two receptor types 
which are most strongly represented are the crimson 
and the blue-green. 

While nearly every phase of human colour per- 
ception, when closely examined, discloses evidence of 
the presence of these supplementary receptors, the 
idea that there are four of them, or that they have 
the properties preliminarily assigned to them, may 
have to be modified in important respects as addi- 
tional knowledge, is acquired. 

Lessons of a valuable kind are to be learned from 
a study. of the history of the vitamins; because, 
whereas only a few years ago a few appeared to 
suffice, we now have overwhelming evidence that 
there are many. So it may be with the visual 

,receptors. At this juncture the important point is 
for us to recognize that accessory receptors are 
present in the human retina, and then to concentrate 
attention on the wider problems which their presence 
involves. 


PRESENT-DAY TRENDS IN BRITISH - 
PSYCHOLOGY 


ROF. REX KNIGHT, in his presidential address 

i to Section J, remarks that more than sixty years 
have now passed since the “Encyclopædia Britannica" 
first published in 1886 Ward’s famous article on 


- 


from one epoch to anothér". Ward's article showed 
that psychology was no longer to be regarded as a 
branch of analytic, or speculative philosophy, but as a 
positive science concerned with -the systematic 
investigation of matters of fact. Since it appeared, 
striking changes have occurred in the scope, methods 
and practical usefulness of psychology in Great 
Britain. 

In scope, there have been five major developments, 
First, physiological’. psychology, which everyone 
except Bain neglected in the ’eighties, has come into 
its own. This has been due to the advocacy of Sully 
and James, the general acceptance of the evolutionary 
theory, the researches of neurologists like Lashley 
and Sherrington, and the influence of the behaviour- 
ists. 

Secondly, psychology is no longer preoccupied 
with cognition. The work of James, McDougall and 
Freud has developed an intense interest in dynamic 
psychology, and at least as much attention is now 
given to the conscious and unconscious motives 
that underlie thought and behaviour as to the 
processes which are involved in the acquisition of 
knowledge itself. 

Thirdly, sixty years ago psychologists concerned 
themselves mainly with human beings, and with 
human beings who were adult, civilized and normal. 
Now animal psychology, child psychology, anthrop- 
ological psychology and abnormal psychology are all 
prominent features of the psychological andone; 
and are receiving much attention. 

Fourthly, psychology was generally regarded in 
1886 as the study of man as an isolated individual, 
whereas present-day psychology is much concerned 
with man as a member of society. 

Fifthly, the last sixty years have seen the de- 
velopment of mental tests, which, though originated 
by Galton before Ward's article appeared in the 
“Encyclopedia Britannica”, have been developed 
during the present century in Britain chiefly by 
Spearman, Thomson and Burt. . 

In method, there have also been five notable 
changes. First, introspection, which dominated the 
field in 1886, has been supplemented by observation 
of behaviour and exploration of the unconscious, 
Secondly, experimental psychology, which was dis- 
paraged by most nineteenth-century British psy- 
chologists, has established itself. Thirdly, the anec- 
dotal method, once so common in psychology as well 
as biology, i is under sentence of banishment. Fourthly, 
field-studies have become as important as laboratory 
investigations. Fifthly, the statistical principles and 
techniques appropriate to psychological data have 
received great attention. 

In practical usefulness, psychology in Britain has 
moved during the period under review from a stage 
where applied psychology was almost unknown to 
one where psychology is constantly being applied to 
the practical problems of public and private life. 
Educational psychology is now an important ingred- 
ient in the training of teachers, and educational 
psychologists are becoming established members of 
the staffs of education authorities. Psychiatry is a 
recognized branch of medicine, and clinical psycholog- 
ists are employed in many fields. . Occupational or 
industrial psychology, the development of which in 
Great Britain owed so much to Charles Myers, was 
used on a large scale in the Second World War, and 
is now being used in the drive for greater productivity. 
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STUDY OF THE BRITISH FLORA 


N his presidential address to Section K, Prof. J. R. 

Matthews begins by referring to some of the more 
noteworthy landmarks in the history of British 
botany. The exact recording of native plants, an 
essential preliminary to the formulation of any 
scientifie account of them, dates from the time of 
William Turner. Although new records have con- 
tinued to be made down to the present time, the 
discovery and discrimination of more than a thousand 
species of vascular plants before the death of John 
Ray in 1705 remains an outstanding tribute to the 
work of the early explorers. Much of the subsequent 
floristic work was carriéd out by botanists who made 
no claim to be called professional, and it often found 
expression in the publication of local or county floras. 
The value of these surveys could not be seriously 
doubted, and there is a growing need for their 
encouragement and support by all responsible 
authorities, public or private, who have the desire to 
seo & revival of interest in the scientific study of local 
natural history. 

The edifice of British botany raised by the early 
naturalists gradually became expanded and enlarged, 
and by the end of the nineteenth century, knowledge 
of the composition of the native flora was relatively 
complete. The distribution of plants had also 
attracted considerable attention, and Great Britain 
had become one of the best botanieslly explored 
countries in the world. But along with other subjects, 
botany shared in the general scientific renaissance 
which occurred in the early years of the twentieth 
century. Although the systematic study and record- 
ing of plants continued, greater emphasis began to be 
laid on the ecological approach to field studies. The 
investigation of heredity and the study of variation 
by the experimental: method and the advance of 
cytology were at once recognized as sources of valuable 
data contributing towards an understanding of the 
species problem, which had followed the enunciation 
of the Darwinian theory of evolution. Detailed 
ecological studies of individual species throughout the 
range of distribution were necessary, if the responses 
to changing environmental conditions were to be 
correctly interpreted. Such investigations were 
closely connected with problems of taxonomy, since 
it was evident that much intraspecific variation was 
related to environmental gradients. It should there- 
fore become the purpose of experimental taxonomy to 
examine and analyse the heterogeneous nature of the 
species complex and correlate the results of such 
analysis with those derived from physiological and 
ecological studies. Investigations along these lines 
would prove of immense value in the application of 
scientific botany to the practice of horticulture, 
agriculture and forestry. - 


THE SCHOOL IN A PROGRESSIVE 


, SOCIETY ' 


N his presidential address to Section L (Education), 
Mr. W. O. Lester Smith points out that school 
business has increased rapidly in recent years, 
affecting each of the leading partners in educational 
administration—the Ministry of Education, the local 
authority, the head teacher and his colleagues. It is 
worth considering how this has come about, and there 
would seem to be three main causes: social change, 
the widening scope of education, and the modern 
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emphasis on management. The administrative. Un 
pressure on the head teacher is more serious in its a 
consequences than that on the other two partners, e 
because hitherto in Greàt Britain we have regarded ' 
the school as the natural growing point of educational 
thought and technique, and we owe much to the 
creative wisdom of some of our great head teachers. 

It is usual to attribute the, increase of administra- 
tion to the growing demands of Government depart- 
ments; but this is a partial diagnosis, for the pre- . 
occupation of the head teacher with managerial detail 
began not in the schools associated with the State 
but in the independent publie schools from the days 
of Thring onwards. It was due largely to the empha- 
sis in these schools on an active corporate life and on 
giving each pupil & full or ‘total’ education. In a 
sense, therefore, the criticized Rugby appointment of 
an administrator és head master was but a logical 
recognition of a process that has been unfolding itself 
for a century. 

The head teachers of the primary and secondary 
schools associated with the State in Britain are now 
being diverted from their educational task by a 
growing administrative pressure, and this is parti- 
cularly unfortunate because the abolition ‘of the 
elementary school by’ thorf Butler Act was a historic 
opportunity, and the Heads’ ‘of the schools emerging 
from the elementary tradition ought to be'free to 
concentrate on the difficult task of making education 
a living force in the social democracy now taking 
shape. Just when imaginative leadership is urgently 
necessary, the head teacher’s function is becoming 
increasingly managerial as & result of the growth of 
corporate activities, the demands of society, and the 
aftermath of Government schemes and schemes 
launched by well-meaning importunate organisations. 

Some of the new demands are necessary and 
desirable, but others are hard to justify. There is 
also an increasing use of schools for extraneous 
purposes, involving the necessity of putting away 
daily all equipment and appurtenances of educational 
or esthetic value. We cannot hope to achieve 
quality unless we are prepared to put education 
first; and it is regrettable that, owing to shortages 
of staff and buildings, we make a habit of measuring 
progress in quantitative terms. The schools of the 
people were for centuries retarded by what Defoe 
called the law of subordination, and to-day Demos is 
apt to treat his schools like the old feudalism writ 
large. 

One of the most difficult issues is to determine the 
extent to which schools should respond to the many 
claims which society makes upon them. There is 
general agreement that they cannot to-day thrive in 
isolation, or, as the McNair Report puts it, teachers 
cannot be “a race apart". On the other hand, there 
is a limit to sociability, a plimsoll line at which service 
to the community becomes a danger to education. If 
a service rendered by a school fits naturally into the 
curriculum or the corporate life, it may provide 
useful educative experience; but if there is a mar- 
riage of convenience designed primarily to further an 
extraneous scheme, there can be serious waste of 
teacher- and pupil-time without compensating advan- 
tage. We ought, as a nation, to recognize before it is 
too late that the essential function of each school, is 
to educate, and that of each head teacher to give 
expert guidance to his team in the conduct of an 
extremely difficult operation, requiring human sym- 
pathy and & sure grasp of the intricate problems of 
childhood and adolescence. 
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AGRICULTURE AND THE WORLD 
FOOD PROBLEM 


N his presidential address to Section M (Agriculture), 
Dr. G. Scott Robertson compares the present world 
food problem with that in 1798 when Malthus put 
forward his theory that populations tend to outrun 
their means of subsistence. The invention of machin- 
ery, the discovery of artificial fertilizers, the develop- 
ment of transport and colonization for a time made 
his views seem unduly pessimistic and out of date, but 
. two world wars have brought up afresh the problem 
of attempting to provide adequate food for the 
peoples of the world. 

The two chief factors responsible for the present 
situation are the rapid increase in the world’s popula- 
tion (estimated at 20 million per annum) and the 
improved standard of living of that population. 
Fortunately, the prospects of finding a solution are 
more hopeful to-day than they were a hundred and 
fifty years ago, when hand labour and primitive tools 
set a limit to agricultural production, for by merely 
applying existing knowledge and making a fuller 
use of available resources, the world output could be 
doubled or trebled in a relatively short time. 'The 
Food and Agriculture Orgariisdtion is doing valuable 
work in pointing the way by which this can be done, 
and the only permanent solution seems to be in 
increasing production in each country. The require- 

' ments of India and China, for example, are so vast 
that outside help would be inadequate even if it 
could be provided and the immense: transport 
difficulties overcome. 

Aid from the more advanced countries can best be 
-given by helping the less developed ones to modernize 
their agriculture so that they can feed their own 
peoples. To do this, very large quantities of fertilizers 
will be required, and fertilizer manufacture must 
form a part of their industrialization. Even in 
Europe and America, much could be done to improve 
output. More attention to the growing and conserva- 
tion of grass, for example, would increase milk and 
meat production and at the same time reduce the 
competition with the human population for cereals. 
Enormous economies in grain crops could also be 
achieved if the ravages of pests during storage were 
prevented; the knowledge exists and only the 
practical application of it is needed. The Council of 
the Food and Agriculture Organisation has already 

_taken this matter up and recommended member 
countries to take immediate and concerted action in 
such matters. 

Losses in the animal world from disease are estim- 
ated as-even more serious than in the case of crops, 
and the necessity for preventing this wastage becomes 
the more vital as the standard of living rises not only 
in advanced countries but also in the more primitive. 

Improved nutritional standards will inevitably 
mean changes, for agricultural produce will have to 
play & more important part in world trade than in 
the past, and the old conception of exchanging agri- 
cultural for industrial products gradually give place 
to an interchange of agricultural products. Restric- 
tions, such as tariffs and quotas, will have to disap- 
pear, for no country should be forced into a form of 
agriculture unsuited to its soil and climatic conditions. 
The peoples of the, world, in fact, will not be properly 
fed or any real prosperity achieved until there is 
both a greatly increased output and the fullest inter- 
change of the products of agriculture on a world- 
wide scale. Y 
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THE CORRESPONDING SOCIETIES 
AND THE COMMUNITY 


HE president of the Conference of Delegates of 

Corresponding Societies, Prof. H. J. Fleure, deals 
in his address with the relationship between the corre- 
sponding societies and the community. Many such 
societies belong to and have opportunities to serve our 
cities and counties in the important and necessary 
effort to re-eraphasize social life, which. has been sub- 
merged by the crowds that have taken the place of 
traditional groups, crowds made up of atom, miged indiv- - 
iduals. Rousseau, Hobbes and others have too often 
spoken as though human society were made: by the 
coming-together of individuals, whereas it is in society, 
itself basically a heritage from pre-human phases, that 
human individuality has struggled towards expression. 
The group again and again has sought order through 
imposed uniformity ; the individual has, increasingly, 
rebelled and has immensely extended men’s vision. 
We need only read anything written about man and 
the universe before Copernicus, Bruno, Galileo, 
Newton and Darwin to realize the importance of the 
newer ideal “Woe seek the truth" ; imposed uniformity 
may prevail for a short time, but it must fade; it 
closes the mind. 

In the late eighteenth century steam-power and 
mass-production set society sailing on an uncharted 
sea and found it philosophers to justify or excuse 
The 
atomization of the individual, the submergence of 
society in the crowd, have been widespread with 
unfortunate consequences. The corresponding socie- 
ties and the British Association, both pledged to the 
search for truth, can help one another and our 
communities towards rehabilitation. The local 
society can help and advise planners in their work of 
adjusting the environment and can bring wisdom from 
the past without, one hopes, imposing that as a dead 
weight on the future. 

The . Education Act, 1944, assigns Gaconda 
status to many schools hitherto primary, and in these 
the education, for the less bookish, must be to & 
considerable extent visual. Members of local societies 
can help in the schools to spread knowledge of the 
locality, can guide school parties, promote local 
museums of folklife, publish books and booklets that 
will help teachers and pupils to understand their 
locality ; and_the British Association can help with 
advice on such work; it could also organise short 
conferences in many towns and cities which cannot 
quite manage the full annual conference, sending 
delegates specially chosen because of the help they 
can give. Contacts spread over a few days and 
extending into ‘the field as well as the lecture room 
can’ be more vitalizing and have a more enduring 
effect than visits of a lecturer for one evening’s 
meeting. 

Co-operative research on land utilization, on 
interpretation of Domesday and other historical 
surveys, on local names and implements, land tenures 
and field systems can all be made to help rehabilitate 
social life. Much of this work cdn find expression not 
only in the transactions of local societies, but also in 
local museums meade intelligible to the public, in 
improved education with partnership between the 
societies and the teachers and pupils, as well as in 
scientific contributions to a National Atlas of Britain, 
& new survey of land utilization and many other 
efforts of both planners and historical-and scientific 
searchers. . ; 
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Death of President Beneš 


By the passing of Dr. Eduard Beneš on September 3 
: at the age of sixty-four, Czechoslovakia loses its 
former president, and the world loses & cultured and 
learned man who had, striven, for the welfare of all 
mankind during the past forty years. Born in the 
Bohemian village of Kožlany on May 28, 1884, Bene 
studied philosophy, philology and sociology at Prague 
and later at Dijon, where his thesis was “Le probléme 
autrichien et la question tchèque”. Beneš then spent 
a short time in London and Berlin before returning 
to Prague, where he attracted T. G. Masaryk's 
attention. In 1915 Beneš escaped to Geneva, and 
with Masaryk and Stefánik (a Slovak astronomer wlio 
bécame an air force general and Czechoslovak War 
Minister) organised Czech resistance to the Central 
Powers. Beneš became Czechoslovak Foreign Minister 
of the first provisional Government, and after the 
republic was established in October 1918, he retained 
‘that post in successive administrations until he 
succeeded Masaryk as president in 1935. His work 
became more arduous with the rise of Nazism in: 
Germany, and Beneš had soon to face another exile. 
Returning in 1945 as president of liberated Czechó- 
slovakia, he was confronted with greater problenis 
than before, since war and occupation had brought 
more distress than the First World War.. The strain 
of post-war anxieties, the events of February last 
and Jan Masaryk's suieide, deeply affected him. 
President Beneš, who had always maintained an 
interest in learning and culture (especially in the, 
social sciences) made his last publie speech on April 7, 
at the sexcentenary celebrations of the University of 
Prague (see Nature, May 1, p. 670). Among the ex- 
hibits in connexion with these celebrations were 
several items associated with Benes’ academic life, 
including the original Dijon thesis. Since February, 
President and Mme. Beneš had lived in their country 


house at Ústí Sezimovo in south Bohemia and had 
taken no part in publie affairs, although he did not 
resign from the presidency until June 7. Like the 
.Masaryks, Bene’ was a ‘great European’ with wide 
vision, and though his work for greater junderstanding 
among peoples seems recently to have been in vain, 
he has shown mankind the way. 

Presentation to Sir John Parsons, C.B.E., F.R.S. ! 


AT a ceremony held in the Royal College of 
Surgeons on September 3, Sir John Parsons was 
presented with his portrait in dils, painted by Mr. 
John Gilroy, The presentation was made by Sir 
Stewart^Duke-Elder, in the name of the members of 
the Faculty of Ophthalmologists and the Ophthalmo- 
. logical Society, and to mark the celebration of Sir 
John’s eightieth birthday. It is good that Sir J ohn’s | X 
long and strenuous career has met with such a fitting 
and happy culmination, forhehaslong been theacknow- 
ledged leader in all aspects of British ophthalmology 
—elinieal:work, basic research! and publie activities. 
For more than a generation he has been the recog! 
nized leader in the clinical practicesof this specialty; 
and opthalmologists of & much wider circle than 
Great Britain to-day treat their patients better 
because of his precepts and his writings. So long as 
ophthalmology is a science, his name will be remem; 
bered for the work he did fifty years ago as a pioneer 
in ophthalmic pathology. To-day he is'still the fore; 
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most authority in the fundamental sciences concern- 
ing vision—biological, physiological and psycho- 
logical. In guiding, stimulating and encouraging 
ophthalmic research he has in his time stood out 
almost alone.. In all problems concerning vision 


‘successive Governments and industry have asked and 


received his help ; he served in the two World Wars, 
in the First as consultant to the Army, in the Second 
as adviser to the Royal Air Force; in international . 
ophthalmology he. has consistently been an accept- 
able and gracious British ambassador ; and for years 
he was the dominant figure in the social and political 
life of the ophthalmologists of ‘Britain. 

Probably, however, . the greatest contribution 
which Sir John Parsons hag made is the historical 
continuity he has succeeded in maintaining between 
the past and the future. In his yéuth, ophthalmology 
in Britain was great among the nations; but later— 
largely because with the .evolution of science, in- 
dividual effort had to give place to organised effort for 
which we were not prepared or equipped—ophthalmol- 
ogy undoubtedly lost its place in Britain. He was 
largely responsible for reinvigorating it to what 
may be & future as great as or greater than its past. 
To-day those who have eyes to see may discern the 
beginnings of the fruits of his labours. Thirty years* 
ago he was responsible for interesting the Medical 
Research Council iii ophthalmological problems, and 
to-day these are fully consolidated. Twenty years 
ago he endeavoured to bring about an amalgamation 
of London hospitals and inaugurate a research 
institute; to-day, that is an accomplished fact. He 
was primarily responsible for the inauguration of the 
Faculty of Ophthalmologists, and to-day it is growing 
lustily. To him and to all of us these. promising 
developments of his ambitions ought to be a source 
of satisfaction. 


Physiology at the London Hospital 
Prof. D. T. Harris 


Pror. D. T. Harris, on whom the title of professor . 
emeritus has been conferred by the University of 
London, is. to retire at the end of the present session 
from the chair of physiology which he has held at the 
London Hospital for the past sixteen years. Prof. 
Harris studied physics as a special subject at Cardiff, 
where ‘he took his B.Sc. in 1904. He graduated -in 
medicine at Manchester in 1914 and after holding 
various hospital appointments and experiencing 
general practice served as a temporary captain in 
the R.A.M.C. After a short period as lecturer in 
physiology at Manchester under Prof. William 
Stirling, he joined the Institute of Physiology at 
University College, London, where he held a Beit 
Memorial Research ` Fellowship and as Sharpey 
Research Scholar came under the influence of Sir 
William Baylis and Prof. E. H. Starling. He obtained ° 
the D.Sc. London in 1926 and held the ‘post of 
assistant professor of physiology in University 
College, London, when he was appointed to the chair 
at the London Hospital in 1932. , Throughout his ` 
academic career Prof. Harris has. maintained his 
interest in physics, his scientific work being mainly 
concerned with problems arising in the territory 
bridging physies and physiology, and in particular 
with the biological action of ultra-violet: radiations 
and ultra-short waves. His contributions to know- 
ledge of these subjects have been published in ‘a 
series of papers in the Journals of Physiology, Bio- 
chemistry and Scientific Instruments, and his text- 
book on “Ultra-Violet Radiation” is widely used by 
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operators of ultra-violet lamps who wish to study 
underlying principles and methods of measurement. 
In another direction he applied his knowledge of 
physics to his hobby—photography—and this brought 
him in contact with the scientific research workers 
in the cinematograph industry, to whom he gave a 


. series of lectures on stereoscopy. 


In the immediate post-war period of intensified 


university education of 1919-22, Prof. Harris found 


full scope for his exceptional and natural aptitude 
for teaching. Large numbers of medical students, 
and in particular the ex-Service group who came 
back to complete their medical studies under & sense 
of urgency to make up for lost time, have cause to be 
grateful to him for the personal interest he took in 
their problems and for the systematic clarity of ex- 
position which characterized his lectures and the 
practical courses he gave for the examinations of the 
University of London and the Royal Colleges. His 
book on experimental physiology is used by students 
in many parts of the world. As a teacher and ex- 


aminer, Prof. Harris has played a notable part in 


medical education during the past thirty years, and 
his many friends will be gratified to learn that, even 
after his retirement from the London Hospital, he 
will actively participate in the developments in the 
teaching of physiology sponsored by the Royal 


College of Surgeons. 


Agricultural Research Council: Lord Rothschild 


Tur Committee of the Privy Council for Agri- 
cultural Research has appointed Lord Rothschild to 
be chairman of the Agricultural Research Council 
in suecession to Lord De La Warr. Lord Rothschild 
was born in 1910 and was educated at Harrow and 
Trinity College, Cambridge, of which he was a fellow 
during 1935-39. He served in the Army Intelligence 
Corps during the War and was awarded the George 
Medal in 1944; was mentioned in dispatches and 


, received the American Bronze Star and Legion of 


Merit. Lord, Rothschild is a biologist, who has carried 
out research work in the Department of Zoology at 
Cambridge and has published a number of scientific 
papers; he has also agricultural interests. He is a 
member of the boards of the British Overseas Air- 
ways Corporation and the Overseas Food Corporation. 


Central African Scientific Liaison Office : 
Mr. R. McChlery 


On September 1, the Central African Council 
established; on behalf of the Governments of Southern 
Rhodesia, Northern Rhodesia and ‘Nyasaland, a 
Central African Scientific Liaison Office in the British 
Commonwealth of Nations Scientific Offices, Kings- 
way, London. This arrangement whereby three 
Colonies, acting jointly, follow the lead of. the 
Dominions by appointing a scientific liaison officer to 
London provides an interesting new phase in the 
developing pattern of Commonwealth scientific rela- 
tions. Mr. R. McChlery, who becomes the first 
Central African scientific liaison officer in London, 
went from school at Salisbury, Southern Rhodesia, to 
take a science degree at Rhodes University College, 
Grahamstown. He was then awarded a Rhodes 
Scholarship and proceeded to Exeter College, Oxford, 
where he obtained the B.A. degree in chemistry in 
1925 and the B.Sc. degree in 1926. Following a 
short course of study at Rothamsted Agricultural 
Research Station he returned to Southern Rhodesia 
to join the Chemistry Branch of the Department of 


NATURE 


September Il, 1948 vol 162 
Agriculture, where he has since been employed, 
mainly on problems connected with soil fertility and 
crop production. 


Oxford Science 


Oxford Science makes a welcome reappearance after 
an absence of nearly nine years. Under the general 
editorship of F. A. Holland, it gives a survey of 
scientific development in the University of Oxford 
and is particularly designed to keep the person with 
a scientific education informed of the progress made 
in fields of science other than his own. Articles in the 
present issue (2, No. 1, June 1948) are by A. J. Birch 
and D. K. C. MacDonald on metal-ammonia solu- 
tions; C. J. Dickenson on functional organisation 
within the cell; J. D. Dunitz and S. C. Wallwork 
on some developments in structural chemistry ; A. H. 
Cooke on magnetism at low temperatures, and H. M. 
Sinclair on nutritional science. In the editorial, 
reference is made to the part played by Oxford men 
of science in the nation’s war effort, to the new 
laboratories under construction or about to be con- 
structed, and to the closing down of the last of the 
college laboratories, so that laboratory teaching is 
now entirely in the hands of the University staffs. 
Only brief mention is made of the important physical ' 
work done in the new Clarendon Laboratory; but a 
fuller report can be found in Oxford, 9, No. 2, p. 54 
(1946—47). Those interested in the progress of 
chemistry at Oxford may like to refer to the article 
by F. M. Brewer in Oxford, 9, No. 3, p. 98 (1948), which 
is very informative. 


United States Book Exchange . 


A BUREAU for the international exchange of books 
and periodicals between libraries, scientific and 
educational institutions of the United States and 
other countries has been opened in the Library of 
Congress, Washington, D.C. The organisation, known 
as the United States Book Exchange, is a successor 
to the American Book Centre for War Devastated 
Libraries, Inc., and the executive director is Miss 
Alice D. “Ball, formerly acting director of the Book 
Centre. While the new organisation will continue the 
rehabilitation , programme of the Book Centre, 
libraries of foreign countries are expected to become 
members of the new Book Exchange and contribute 
material to the programme as well as draw from it. 
During the past two and a half years,.more than 
1,250,000 volumes have been sent out by the Book 
Centre, to war-devastated libraries jn thirty-one 
countries. At first the activities of the Book Exchange 
are being limited to printed matter of scientific or lit- 
erary character ; this will include books, pamphlets, 
periodicals, government documents, music, printed 
leaflets, and occasional papers. At present no micro- 
film and microprint will be dealt with, and no motion 
pictures, art reproductions and newspapers; but it 
is hoped eventually to handle all types of printed. 
and filmed material. 


Mitigation of Spray Injury 


Tr is an essential prerequisite of a fungicidal spray 
that it should not itself cause damage on the plants 
to which it is applied. This is, unfortunately, not 
always the case, for lime-sulphur sometimes causes 
early leaf-drop on‘the apples Cox’s Orange Pippin, 
and Worcester Pearmain. M. H. Moore has shown. 
(J. Pom. and Hort. Sci., 23, 3 and 4, Dec. 1947) that 
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this damage can be greatly reduced by adding 4 lb. 
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means all been overcome, improvement can be clearly 


of ferrous sulphate crystals to every gallon of lime- , noted. The membership is rising, and the library is 


sulphur concentrate before dilution. Sprays against 
apple scab were made according to the usual schedule. 
The relative effects of calcium arsenate and lead 
arsenate’ separately ‘mixed with lime sulphur as 
post-blossom sprays were also estimated. Calcium 
arsenate powder proved more toxic to the apple 
leaves than lead arsenate paste of much less arsenic 
oxide equivalent. The inclusion of ferrous sulphate 
in the mixtures, however, reduced the leaf-drop ; but 
did not markedly prevent fruit-drop. Zine sulphate 
provided no suitable alternative to ferrous sulphate ; ; 
it was highly phytotoxic. | 

Atomic 


Parallelism between 


and' Planetary 
, Properties 


A SHORT article with the above title in Nature lr 
May 15, p. 780, dixected attention to the formulation 
by M. F. Prunier of a wave equation for astronomical 
planetary systems similar to Sehródinger's equation 
for atomic systems. It has just been brought to our 
notice that a somewhat similar hypothesis had beén 
put forward earlier by Mr. B. Liebowitz, of New 
York (Phys. Rev., 66, 343; 1944). His equation is 
satisfied by a variable which he calls the “probability 
of presence”. The subsequent development, very 
surprisingly, seems to show that for a purely classical 
problem concerning the , planets, akin to Bode’s 
law, using purely classical arguments, an equation 
can be obtained which has the same form and meanirig 
as Schródinger's essential non-classical equation. But, 
in sharp opposition to the conclusion of M. Prunier, 
Mr. Liebowitz says that there is no implication of & 
magnetic moment associated with the angular 
momentum, It will be recalled that the possibility 
of such ẹa relation, particularly for the earth’s mag- 
netism, has been much discussed since Prof. Blackett’ "8 
article in Nature (159, 658; 1947) was published. , 
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The Coco-nut Research Scheme E 


TH annual report for 1944 of the Coco-nut Research 
Scheme (Government Record Office, Colombo, Ceylon, 
40 cents, 20.pp., Jan., 1948) shows that in addition to 
many routine analyses of copra and coco-nut products, - 
& more detailed examination of the dry distillation of 
coco-nut shells has been made. The yield of pyrolig. 
neous acid was 38:2 per cent and of settled tar, ` 
5-6 per cent. Total acid (as acetic) accounted for 
11-6 per cent of the pyroligneous acid, which also 
contained about 3 per cent of wood spirit. An 
attempt to use coco-nut shells as a starting material 
for the preparation of furfurol gave rather poor 
yields. Manurial experiments with nitrogen, phos- 
phorus and ‘potash indicate that only the potash 
increased the yield of copra, beginning at the fourth 
year from commencement df applications. On poor 
soils, complete manuring with all three major nu; 
trients gave a marked increase in the number of 
female flowers. Various other experiments on 
cultivation are also described in the report. 


"Thé Royal Anthropological Institute 


Tus report of the Council of the Royal Anthro} 
pological Institute for July, 1947-June, 1948 has 
appeared. It is pleasing to gather that real progress 
„has been: made in all directions. 
“always been handicapped through lack of means and 
in other ways. Though these disabilities have by no 
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The Institute has - 


now in better order. Much activity has been shown 
in many directions. The Institute fulfils an important 
function in a country like Great Britain which lies at 
the centre of a great Empire, and every effort should 
be made to help it to do what it alone can accomplish 
for the study and understanding of the many primi- 
tive peoples it is still our lot to sustain. 


Erdoel und Kohle 


, TuE former German oil journal, Oel und Kohle, has 
now appeared under the title Erdoel und Kohle (von 
Hernhaussen, Hamburg ; annual subscription, 60 
marks). The first issue of 56 pages was' brought 
out by Dr. Karl Zerbe in June. Its contents cover 
the- future problems: of petroleum geology and 
geophysies and the póssibilities of applying secondary 
recovery methods. In the refining section there sre 
articles on the progress of hydrocarbon synthesis and 
dewaxing. Scientific abstracts and short commercial 
notices are included. This journal is, the official 
organ of several technical associations. t; ji 


Seventh Pacific Sclence Congress 


Tue Seventh Pacific Science Congress will be held 
in Auckland and Christchurch, New Zealand, under 
the auspices of the Royal Society of New Zealand, 
"and with the assistance of the Government of New 
Zealand, during February 2-22, 1949. As in previous 
Congresses, members will be classified as official 
members (delegates representing the constituent 
countries of the Pacific Science Association and 
specially invited guests), members (accredited by 
scientific bodies) and participants. The Congress 
will be organised in ten divisions, and within 
divisions there will be & varying number of sec- 
tions. The programme is arranged in the form of 
symposia for the discussion of topics of wider interest 
for the Pacific peoples ; within divisions, subjects of 
specialist or technical interest will be presented at 
‘section meetings. Among the subjects for symposia 
are: structure of the Pacific basin; Antarctic and 
Pacifié meteorology ; oceanography and fisheries of 
the Pacific; biogeographical provinces; soil re- 
sources; ethnographic studies in Micronesia ; medical 
and nutritional problems of the Pacific area. The 
president of the Congress is Mr. R. A. Falla, president 
of the Royal Society of New Zealand and director of 
the Dominion .Museum, Wellington; the secretary- 
general is Mr. Gilbert Archey, director of the Auck- 
land Institute and Museum, Auckland, S.E.l, to 
whom all communications should be addressed. 


- Announcements 


THe Queen has been graciously pleased to accord 
her patronage to the Royal Society of Edinburgh, of 
which H.M. the King is patron. 


AT the National Gallery, London, Mr. Martin 
Davies, who is chiefly in charge of the library, and 
Mr. Ian Rawlins, scientific adviser, have been 
appointed: deputy keepers. 


Mz. J. V. Coxwonnr, who has eae since 1937 
at the Air Ministry, Ministry of Aircraft Production 
and Ministry of Supply, recently as assistant director 
of aircraft production, has been appointed professor 
of aircraft economics and production at the College: 
of Aeronautics. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice 4s taken of anonymous communications 


Creep of Metals and Recrystallization , 


THERE has been a certain amount of dispute as to 
,the fundamental laws of creep of polycrystalline 
metals!. I have advanced the view that the normal 
creep of a rod extending longitudinally under constant 
stress can always be represented fairly closely by the 
formula : S 

‘= VQ + Bele, 
where J is the length at time Z, lọ is approximately 
the initial length and B and & are constants. This 
gives a final rate of extension per unit.length which 
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Fig. 1. Creep of a high-nickel—high-chromium steel at 800° C. 
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Fig. 2. Creep of a very pure lead which recrystallizes under stress ' "uw 


NATURE 





90 100 '!o 


September |l, 1948 vol. 162 


tends to become approximately constant. On the 
other hand, it has been contended that there is a 
final state of accelerated creep, called? by some 
metallurgists Stage 4. When the total extension is 
cof some per cent, this stage is often obtained in tests 
at constant load and can then, on my view, be attri- 
buted to increasing stress, consequent upon the 
thinning of the specimen. As argument against this, , 
it has been pointed out that the increasing rate of 

creep has been obtained with extensions of less than 
l per cent in the case of certain steels at high tem- 
perature (see Fig. 1). This I have, however, attri- 
buted to recrystallization during the process of creep, 


 reorystallization , having been shown to produce 


increased rate of flow in certain cases‘, 

Certain experiments which Miss Charmian Sinclair 
has been carrying out with me on the flow of metals 
under constant stress throw light on this point. The 
metal in question is a pure lead (Tadanac virgin lead, 
of purity approximately 99-99 per cent) which was 
prepared by extrusion at 100° C. and kindly supplied 
to me by Mr. G. L. Bailey, director of the British 
Non-Ferrous Metals Research Association. It turns 
out that this metal, although normally stable at 
atmospheric temperature, recrystallizes under stress, 
the crystals increasing in size from about 0-05 mm. 
up to about 0-3 mm. linear dimensions. | 
- Fig. 2 shows length against time for a range of 


'stresses, each stress being maintained constant during 


flow by an Andrade-Chailmers constant stress bar?. 
It will be seen that the form differs markedly from 
that obtained with normal metals, which is repre- 
sented by the broken line, obtained with normal lead 
extended at about the same temperature at constant 
Stress. For the recrystallizing lead there is a stage 
of accelerated creep during the first ten minutes 
which is followed by a final creep at an approximately 
constant rate. The form of creep curve during the 
first ten minutes resembles closely that for the steels 
at high temperature. Whether the steels would, at 
like extension, ultimately creep at constant rate, 
cannot be said, but the 2-8 tons/sq. in. curve suggests 
that it may be possible. 

It is clear, in any case, that recrystallization during 
creep has a-fundamental effect on the form of creep 
‘ curves. So far we have ex- 

amined the wires microscopic- 

ally only before and after creep, . 

and noted the very marked 

‘recrystallization that has taken 
place. We are about to ex- 

. amine the state of "orystal- 
lization at different stages 
of creep, with thé object of 
connecting the rate of creep 
with the process of recrystal- 
lization. 


E. N. pa C. ANDRADE 


University College, 
London, W.C.1. 
June 29. 


1 For example, Nature, 157, 469 (1946). 

2 Hanson, D., Amer. Inst. Mining and Met. 
Eng. Tech. Pub. No. 1071. 

$ Tapsell, H. J., and Remfry, J., D.S.LR. 
Engineering Research Special Report 
No. 15 (1929). 

t For example, Bristol Conference Report, 
Pnysical Society (in the press). 

EN ** Andrade, E. N. da C., and, Chalmers, B., 

Proc. Roy. Soc., A, 188, 348 (1932). 
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Creep of Metals Subjected to Com- 1 
pression Stress L0 203 


THE progress of creep in metals in the case of 
applied tensile stress is usually divided into ‘three! 
stages: (1) an initial decelerating rate of erecp| 
(primary creep); (2) a stage of. approximately. 
constant creep-rate (secondary or steady state creep) ; 
(8) a final accelerating state of creep, leading to} 
fracture (tertiary creep often ascribed in materials, 
undergoing large deformations to increase in stress 
due to decreasing cross-sectional area as creep: 
proceeds). 

We have conducted creep tests in compression at a: 
constant load on some typical creep-resistant nickel-; 
chromium alloys, which in tensile creep tests at the: 
same initial stress and temperature show the three! 
stages of creep referred to above. During the course: 


. of these tests, we have made the following observa-! 


tions : 2 | 


(a) The creep-rate in the secondary or constant 
State stage of creep is approximately the same in, 
tensile and in compressive tests. 


(b) Tertiary creep occurs in compression 88, wali! 


i H 
as in tension, and its onset in compressive tests! 


occurs at approximately the same time as in tensile; 
tests. 

(c) Whereas in tensile tests, creep in the tertiary, 
stage proceeds at an accelerating rate until fracture: 
ensues, in corresponding compressive tests creep pro-' 
ceeds in a series of accelerating and decelerating rates. 

Fig. 1 illustrates a typical compressive creep test 
showing primary and secondary creep, the onset of 
tertiary creep, and a stage of decelerating and accel-: 
erating creep in the tertiary stage. Fig. 2 is a oe 
parison of the tensile and compressive creep of samples! 
of identical alloy under the same conditions of stress 
and temperature. The accelerating rate of tertiary: 
creep in the tensile specimen and the stages of accel-| 
eration and deceleration in the tertiary creep stage: 
of the compressive creep specimen should be noted. ; 

. We believe that this is the first observation of, 
tertiary creep in compression tests. "The fact that it 
occurs after the same time has elapsed in both tension) 


and compression tests suggests that its onset in' 
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: Fig. 1. Creep test in compression’ on-a complex ‘ni¢kél-chromium 
-alloy under a stress of 3-5 tons/sq."In. at‘a' temperature of 900° C. 
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2. Comparison of tensile and compressive creep under a 
MEM of 9 tons/sq. in. at a temperature of 816? ©. x, tension creep 
test ; 0, compression oreep test 


tension tests in these materials is in no way connected 
with the increase in stress resulting from a reduction 
in effective cross-sectional area due to creep. Increase 
in stress due to decrease in cross-sectional area is, of 
course, a factor accelerating creep in materials ‘such 
as pure metals tested at stresses that cause relatively 
large deformations to occur during the creep test. 

It is suggested that a study of the differences 
between tensile and compressive creep in the tertiary 
stage may enable certain deductions to be made 
about the mechanism by which this stage of creep 
occurs. We tentatively suggest that, in both tension 
‘and in compression, tertiary creep is initiated by 
atomic rearrangement in the most heavily strained 
zones adjacent to the crystal boundaries, the onset 
of which may be determined by the amount of strain 
which the specimen has undergone. This rearrange- 
ment may represent the initial stages of a recrystalliza- 
tion process similar to that which has been stated 
by Greenwood and Worner! to be responsible for 
successive ' stagés of accelerating and decelerating 
creep in ‘tensile ereep tests on lead and lead alloys. 
If this acceleration of creep-rate occurs by slip pro- 
cesses in the zones adjacent to the boundaries, it 
will lead to misfit at grain boundaries and, in the 
case of applied tension, to the formation of fissures 
at the grain boundaries at large angles to the applied 
stress, causing a further acceleration of creep-rate 
and rapid fracture. The formation in tension of such 
fissures at or near the grain boundaries and an 
accompanying decrease in density have been demon- 
strated by Hanson and Wheeler?, 

In compressive creep, we suggest that such fissures 
in boundaries making large angles to the direction of 


the applied stress cannot form as readily as in the 


case of tensile creep, so that creep. may proceed by a 
series of hardening processes, due perhaps to the 
blocking of dislocations, and to recovery processes 
akin to the onset of recrystallization. These hardening 
and recovery processes: may be localized in material 
adjacent to the grain’ boundaries, due to the stress 
concentrations in these regions' brought about by 
flow in the boundaries. . E 


` 
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We intend to make further correlation of com- 
pressive and tensile creep in materials free from the 
metallurgical complexities of commercial creep- 
resistant alloys, in order to obtain further data. 

We are indebted to the Ministry of Supply, under 
the sponsorship of which the work was conducted, 
for permission to publish these results, and to Mr. 
W: H. Mayes, who was responsible for the construction 
of the apparatus, which was similar in principle to a 
machine in use at the National Physical Laboratory. 

T A. E. Sutiy 
G. N. Cate 
- G. WILLOUGHBY 
. Fulmer Research Institute, Ltd., 
Stoke Poges, Buckinghamshire. 
July 6. 
1 Greenwood, J. N., and Worner, H. K., J. Inst. Metals, 64, 135 (1939). 
2 Hanson, D., and Wheeler, M. A., J. Inst. Metals, 45, 229 (1931). 
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Isotopic Assignment of the «-Activity of 


š Samarium 


Tax recent report by Dempster! that the earlier 
conclusion of .Wilkins and Dempster? regarding the 
a-active isotope of samarium is unreliable makes 
necessary the revision of a great deal of past specula- 
tion. Previously the a-setivity was assigned to 
488m; now it appears that 1*Sm is almost certainly 
the isotope responsible. 

It is the object of this note to point out that (once 
the shock of this radical re-assignment is forgotten) 
the new result is more easily reconcilable with other 
evidence than is the old. Earlier arguments attempt- 
ing to explain why the range of elements neodymium 
(60) to samarium (62) is particularly liable to «-dis- 
integration, and seeking to compare this range of 
elements with that neighbouring upon polonium (84), 
the most «-unstable of the classical radioelements, 
are not affected; but the details of the picture are 
filled in with much greater consistency than before. 

The outside evidence of most direct relevance is 
that regarding isotopic hyperfine structure in the 
spectra of neodymium and samarium. With samar- 
ium, Schüler and Schmidt? found an anomaly in the 
relative separations of the isotopic hyperfine structure 
components; later a closely similar anomaly was 
found by' Klinkenberg: with neodymium. For all 
other even-numbered elements so far examined the 
isotopic hyperfine structure consists ofgcomponents 
which to a good approximation are linearly spaced in 
respect of mass number on a frequency scale (at least 
so far as the components of even mass number are 
concerned). With samarium this linear spacing is 
interrupted by an abnormally large interval between 
the components of mass numbers 150 and 152, and 
with neodymium there is similarly an unusually large 
interval between components of mass 148 and 150. 
Basically these anomalies are interpreted as evidence 
for an abnormal increase of nuclear radius (more 
exactly of the proton-occupied volume of the nucleus) 


between 1°°Sm and Sm, as also: between 8Nd and . 


150Nd ; scarcely less directly they may be regarded 
as evidence for a ‘discontinuous’ decrease in nuclear 
. binding energy as between these pairs of even isotopes. 
Classifying on this basis the samarium isotopes of 
mass numbers 144, 148, 150 and the neodymium 
isotopes 142, 144, 146 and 148 as ‘tightly bound’ 
and the samarium isotopes 152, 154 and the neody- 
mium isotope 150 as ‘loosely bound’, it is clear that 
the only possibility for «-disintegration from a 
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loosely bound samarium to a tightly bound neody- 


mium is, in fact, the possibility 15985. ^ MN, d. There 
is every reason to expect, therefore, that 1525m is the 
predominantly «-active samarium isotope. A tenta- 
tive suggestion to this effect was, in fact, made by 
Schüler and Schmidt’ in 1934. . 
Returning to the comparison of the «-activity of 
samarium with that of the classical radioelements— 
and. with the a-activities of the polonium isotopes in 
particular—-we may note how recent results serve to 
correct previous misconceptions. Previously it has 
been too readily assumed that a-activity becomes 
more pronounced as the mass number (A) decreases ; 
for polonium (84), at least, the work of Howland, 
Templeton and Perlman* shows that this is not the 
case. The annexed table gives the total ,energy of 


A 206 207 208 209 210 211 212 213 214.215 “816-217 218 
ds v$ 5.2 6-24 ? 5:40 7-58 8-06 8-45 7-83 7:51 6:00 (6-45) 6-11 
oV. - ; 


«-disintegration (Æ) of the isotopes from A = 206 to 
A = 218. The pattern of variation is obvious from 
the figures quoted. The ‘pure «-active’ species for 
this element (Z = 84) are the isotopes of mass 
numbers 208, 210, 211, 212, 213 (?), 214 and 216;. 
these are the species which correspond to the stable 
isotopes of the elements? of atomic number Z < 83. 
It is clear that the maximum «-disintegration energy 


' in this case (Z — 84) belongs to the even-numbered 


isotope, which occupies the mid-place in the sequence 
of B-stable species A = 208, 210, 212, 214, 216. The 
case of samarium is seen in comparison to be not so 
differént as might previously have been supposed. 
3 N. FEATHER 
Department of Natural Philosophy, 
University of Edinburgh. ` 

July 26. 
2 Phys, Rev., 78, 1125 (1948). 
? Phys. Rev., 54, 315 (1938). 
* Z, Phys., 92, 148 (1934). 
E Physica, 11, 327 (1945). 
$ Phys, Rev., 71, 552 (1947). ; 


® Turner, Phys. Rev., 57, 950 (1940); Rev. Mod. Phys., 17, 292 (1945); 
Feather, Rep. Prog. Phys., 11 (1948). 


Spectrum of Helium-3 


Tux possibility of obtaining samples of belium in 
which the isotope of mass 3 has been enriched allows 
the isotope shifts in the aro spectrum of this element 
to be investigated. The first samples, which had 
kindly been made available to us by Dr. Rollin and 


' Mr. Hatton!, had been prepared by means of thermal 


diffusion, and contained helium-3 in,& concentration 
of 1:700. With an ordinary Fabry Pérot étalon, 
the detection of satellites several hundred times 
weaker than the main line is impossible, owing to the 
finite background intensity of this instrument. This 
difficulty was overcome by the use of two étalons, of 
equal spacings, in series. By suitable choice of 
apertures, distances and orientations of the wedge- 
shaped étalon plates, it was found comparatively easy 
to avoid secondary reflexions. The method appears 
to be very useful for the investigation of faint 
satellites very close to strong lines. 
The upper part of the figure shows a photomete: 
\tracing of the line 219—3!P, 5015 A., photographed 
with two étalons in series,'each of spacing 0-318 em. 
The peaks due to helium.3 are small, but. clearly 
visible between the large peaks of helium-4, which 
appear flattened at the top as the result of over- 
exposure. A sample in which the helium-3 had been 
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further enitidhéd, to a concentration of 1:70 by the 
method of ‘evaporation at very low temperature! 
became available later, and its spectrum is shown in 
the lower part of the figure. Comparison of the two 
tracings demonstrates the enrichment achieved by 
this method. Rough photometric estimates of the 
intensities agree with the concentration of the 
samples measured in the mass spectroscope. ' 

The background which appears in the tracings is 
largely due to the finite width of the helium lines, not 
to instrumental effects. The intensity ratio 1: 700 
does not, therefore, represent the limit of sensitivity 
of the method. 

In the highly enriched sample, the satellite could 
also be photographed and measured with a single 
étalon. The helium-3 line was found to have a 
re of —0-83 4+ 0-03 em.-! from thé helium-4 
ine. 

A theory of isotope shifts in two-electron spectra 
due to mass effects has been developed by Hughes 
and Eckart’, It is based on the assumption of 
hydrogen-like wave functions with effective nuclear 
charges. On the basis of their calculations for the 
2P states, the value of the effective charge Z, for 
the ls electron in the 3P states can be assumed to 
be 2-00, giving a value of Zp = 0-996 for the 3p 
electron in the 31P state. This gives an isotope shift 
of the line 21$-3!P of —0-77 em.!, which is outside 
the limits of error of the experimental value. The 
differenoe may be due to the approximations con- 
tained in the theory, or to the influence of factors 
other than the pure mass effect. : 

Details of the spectroscopic method will be 
published elsewhere. 


m 
Vette ye 0€ € 


L. C. BRApLEY* 
R H. KUEN 
Clarendon Laboratory, 
Oxford. July 22. 

* Rhodes scholar. 
1 Rollin, B. V., and Hatton, J., Phys. Rev. (in the press). 
? Hughes, D., and Eckart, C., Phys. Rev., 36, 004 (1930). 
3 Eckart. O., Phys. Rev., 36. 878 (1930). 


Vibrating Electrodes in Polarography 


Tue constant diffusion conditions necessary for 
polarographic work have hitherto been attained by 
use of the dropping-mercury electrode, the streaming 
mercury electrode!, the rotating platinum micro- 
electrode’, or even by a fixed micro-electrode and a 
constant electrolyte streaming-rate?. 

We have, found that a platinum micro-electrode 
vibrating at a constant frequency (100 cycles per 
second) with an amplitude eonsiderably greater than 
its linear dimensions gives constant diffusion condi- 
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tions, and with such an electrode we have obtained 
reproducible polarograms. The electrode is free from 
irregularities due to external vibration and gives 
smoother curves than those obtained with the 


\ 
E. D. HARRIS 
; A. J. LINDSEY 
Sir John Cass Technical Institute, i 
Jewry Street, London, E.C.3. 
1 Heyrovaky, Y., Chem. Listy, 40, 222 (1946). j 
* Laitinen, H. A., and Kolthoff, I. M., J. Phys, Ohem., 45, 1079 (1941). 
Muller, O. H., J. Amer. Chem. Soc., 89, 2992 (1947). 
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Evidence of Geological Age against Decay of 
Tin-115 to Indium-II5 by Electron Capture 

ACCORDING to a rule of nuclear stability, it is 
improbable that two neighbouring elements (neigh- 


,bouring Z) have stable isotopes of the same nominal 


mass, that is, stable neighbouring isobaric pairs 
should not exist. A few apparent exceptions to this 
rule are known, one of which is the pair, ,,In!!5 and 
soSn 15, o. 

In indium, the relative abundance of In™® ig 
95-5 per cent, and in tin, the relative abundance of 
Sn35 is 0-4 per cent: In*5 is thus an abundant 
indium isotope, whereas Sn!!5 is a minor tin isotope ; 


‘this has caused some nuclear physicists, for example, 


Fluegge!, to suggest that Sn!!5 has probably decayed 
by orbital electron capture to In™*® during the life- 
period of the earth. ; 

Recently Kohman? has discussed f-stability of all 


- nuclei, and by means of his f-stability diagram has 


been able to predict that for the pair, Sn! and In™!, 
Sn!5 should be unstable, which accords with the 
above suggestion by Fluegge!. Kohman? refers to an 
earlier paper by Eastman’, which, on the basis of 
‘atomic mass caloulations, would also favour decay of 
Snt to InM5, A later paper by Eastman‘ invokes 
geochemical evidence, namely, the association of 
traces of indium with tin in tin minerals, as indicative 
of electron capture decay to indium-115. Since this 
publication appeared, many more tin minerals have 
been analysed, notably cassiterite ; in some, traces of 
indium have been found, whereas in others no indium 
could be detected. Of considerable interest is a paper 
by Itsikson and Rusanov® which reports analyses 
of many specimens of cassiterite from the U.S.S.R. : 
the useful ednglusion is made that although specimens 
of cassiterite-associated with sulphide veins usually 


‘contain traces of indium, specimens from pegmatite 


are likely to be free from detectable quantities. 

Direct observations on the production of charac- 
teristic X-radiation which would result from electron 
capture decay by tin-115 have been made by Zingg’. 
His results are inconclusive, as, in three specimens of 
tin he examined, very feeble activity could be detected, 
whereas in a fourth specimen no activity was 
observed. Later, similar observations by Rusinov 
and Igelnitzky? failed to reveal the presence of any 
X-radiation, and these authors set the minimum 
value for the period of half-life (T) for Sn™5 as 
greater than 1-0 x 101° years. 

As a result of the considerable diversity of opinion 
and experimental evidence mentioned above, I have 
attempted to utilize geochemical evidence of the type 
referred to before, for establishing whether significant 
decay of tin-115 by electron capture decay has taken 
place or not. For this purpose, three requirements 
have to be fulfilled: the absolute age of the mineral 
has to be known ; this age must be extremely great— 


> 
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if possible, of the same magnitude as the age of the 
earth—and, finally, contamination by non-radiogenic 
indium has to be reduced to an absolute minimum. 
The age of the earth appears very likely to be of 
the magnitude of 3,000 x 109 years, according to 
Holmes, Houtermanns® and some astronomical data, 
and minerals of the greatest geological age yet 
reported are, according to Ahrens’, from pegmatites 
in south-eastern Manitoba, Canada: the age of these 
pegmatites from this area is given as 2,100 x 10° 
years and is based on strontium and lead age measure- 
ments. These pegmatites are thus of extreme age, 
the magnitude of which is comparable with the age 
of the earth. In greisenized portions of some of these 
pegmatites, cassiterite occurs, and according +o 
Ttsikson and Rusanov?, pegmatitic cassiterite is likely 
to be freest from the presence of even traces of 
indium. Consequently, a spectrochemical analysis 
‘was made of a specimen of cassiterite from pegmatite 
(south-east Manitoba), which had been kindly sup- 
plied by the Department of Mines and Natural 
Resources, Winnipeg, Canada. Only a doubtful trace 
of indium was observable, equivalent in quantity to 
the limit of detection for the spectrochemical determ- 
ination of indium in cassiterite, which, with the aid 
of @ series of standards, was estimated to be very 
close to 0-0001 per cent indium. This value represents 
. the maximum concentration of indium in the specimen 
of cassiterite, and as the tin content of pure eassiterite 
is about 75 per cent Sn, the period of half-life (T) 
for tin-115 is equal to or greater than 5-0 x 1013 yr. 
From this analysis of cassiterite, several conclusions 
may be made: (1) The relative abundance of 
indium-115 (95-5 per cent) in natural indium, and the 
paucity of tin-115 (0-4 per cent) in natural tin, cannot 
be attributed to electron capture decay of SnU5 
during earth periods. (2) The presence of traces of 
indium in many tin minerals is not due to decay of 
tin-115 because, even in the oldest known specimen of 
eassiterite (2,100 x 109 yr.), only a doubtful trace 
(equal to or less than 0-0001 per cent indium) could 
be observed. (3) Should tin-115 have decayed very 
feebly indeed to indium-116, the rate of decay is 
extremely slow, and T (Sn#5) is equal to or greater 
than 5:0 x 101? yr., which accords with the obser- 
vations of Rusinov and Igelnitzky’, who determined 
T as 1-0 x 10? yr. by direct experiment. The spin! 
of In" is 9/2, whereas that of,Sn!5 is 1/2; this 
difference in spins is very great indeed, and should 
decay occur, an extremely long life would:be expected. 
The spectrochemical analyses were made in the 
Department of Mineralogy and Petrology, University 
of Cambridge ; grateful acknowledgment is made to 
Prof. ©. E. Tilley for providing facilities for carrying 
out the investigation. 
L. H. AHAENS 
Department of Mineralogy and Petrology, 
University of Cambridge. July 17. 
1 Mattauch, J., and Fluegge, S., “Nuclear Physics Tables and an 


Introduction to Nuclear Physics’, 104 (Interscience Publishers, 
Ind., New York, 1946). 


? Kohman, T. P., Phys. Rev., 73, 16 (1948). 
? Eastman, E. D., Phys. Rev., 46, 1 (1934). 
* Eastman, E. D., Phys. Rev., 52, 1226 (1937). 


* Itsikson, M. L, and Rusanov, A. K., O. R. Acad. Sci, U.R.S.S., t8, 
631 (1946). 2 $ 


* Zingg, E., Helv. Phys. Acta, 13, 219 (1940). 


7 Rusinov, L. I., and Igelnitzky, J. M., C. R. Acad. Sci. U.R.S.S. 
(Doklady), 49, 343 (1945). iid i 


* Holmes, A., Nature, 159, 127 (1947). 
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Human Colour Vision and Granit's 


Theory 


GnaAwiT's brilliant experiments on electroretino- 
graphy! have led him to postulate photopic and 
scotopic ‘dominator’ mechanisms which have all the 
properties of independent brightness receptors, and 
‘modulator’? mechanisms which may give cues to 
colour because they are sensitive to relatively narrow 
bands of the visible spectrum. Many of the animals 
on which the experiments were done, such as the cat, 
rat, guinea pig and frog, are totally colour blind to 
the best of our knowledge; and Granit points out 
(a) that most laboratory animals, with the exception 
of the snake, possess very few modulators relative to 
their dominator units; (6) that these proportions in 
the highly colour-sensitive human fovea are not 
known; (c) that the demonstration of modulator 
units is not in itself a proof of tlie presence of colour 
vision. i 

In a previous communication the factorial analysis 
of & battery of colour vision tests, including red, 
orange, yellow, yellow-green, green, blue-green, blue, 
violet and purple, with corresponding brightness 
measurements, was reported?. This seemed to give 
strong support to a four-colour theory of the Hering 
or Houstoun type. There is, however, every reason 
to suppose that such results might be co-ordinated 
with Granit's findings. 

In a subsequent series of tests, the following results 
were obtained on & group of 357 subjects with normal 
eolour vision, the brightness readings being separately 
inter-correlated with the measurements of colour 
sensitivity, though there was, of course, only a single 
brightness-level measurement for each colour pair, 
because the tests were of the Rayleigh equation type. 


Test Factor loadings 
I H 

Red 0-070 +0°767 —0°226 
Yellow 0-007 +0°104 —0-451 
Green 0-121 —0°683 —0-069 
Blue 0-469 —0-061 4-0-236 
Y-blue brightness 0:179, —0-208 0-305 
R-green brightness 0-252 70-141 4-0-115 

It seems reasonable to suppose that factorial 


analysis would tend to reveal any consistent patterns 
of variation in the sensitivities of the underlying visual 
mechanisms, and therefore to indicate their number 
and nature. In this analysis, as in the other analysis 
of the results for normal subjects?, the first factor is 
light but represents general variabilities irrespective 
of differential hue sensitivity ; the second factor is 
heavy and represents variability in the bipolar red- 
green sensitivity ; and the third factor is light and 
represents variations in yellow-blue sensitivity. The 
variations of brightness sensitivity are distributed 
among the three factors. ‘Blue’ and: brightness are 
the best representatives of the general factor; red- 
green brightness tends to vary with red, but yellow- 
blue brightness with green in the second factor ; 
both yellow-blue brightness and red-green brightness 
with blue in the third factor. 

It might be suggested that the general factor 
represents variations in the sensitivity of the domin- 
ator mechanism for photopic vision. The second 
factor would then represent the variations in sensitiv- 
ity for the red-green modulator unit and the third 
factor the variations for the yellow-blue modulator 
unit. Three important conclusions may be drawn 
from this application of Granit’s theory to the result 
of tests of colour vision upon normal human subjects : 
(a) that four modulators would be sufficient, namely, 
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red, yellow, green and blue; (b) that they must be 
regarded as operating in two bipolar units, red with 
green, and yellow with blue; (c) that brightness is 
to some extent dependent on the modulator units. 
R. W. PICKFORD 
Psychology Department, 
The University, 
Glasgow, W.2. 
May 24. 


1 Granit, R., "Sensory Mechanisms of the Retina”, Section IV (1947). 
3 Pickford, R. W., Nature, 157, 700 (1946). 


A Simple Technique for the Differential 
Staining of Lignified Cell Walls 


THE common methods for differential staining of 
lignified plant tissue are specific when used correctly, 
but minor errors in procedure may lead to unsatis- 
factory results. The following simple technique has 
been found a reliable, cheap and quick supplement to 
the other methods available, and to give good 
results in unskilled hands. ` 

It is based on the observation that, in all cases 
which we have examined, a colourless solution of 
benzidine imparts an orange or yellow colour to 
lignified cell walls, but causes no colour change in 
cellulose or in cutinized or suberized walls. The most 
intense orange coloration is produced by a saturated 
solution of benzidine in glacial acetic acid. With 
lowered acidity the solubility of benzidine decreases, 
the resulting solutions producing 2 less brilliant but 
equally specific staining. This develops in sections 
after thirty seconds to sixty seconds treatment; but 
as the solution is colourless and the reaction occurs 
only in lignified tissue, sections can be left in it for 
many days without ‘overstaining’, and: there is no 
need for subsequent washing or 'destaining'. This is 
an advantage when handling sections in bulk, it being 
possible to transfer them to the solution directly 
after cutting dnd to hold them in it until it is con- 
venient to mount them with or without a light 
counter stain. A less acid solution may also be used 
for the vital staining of tissue, as vascular systems 
of leaves, etc., are clearly visible after impregnation. 
The colour is unaffected by treatment with alcohol 
or xylol, and has shown no signs of fading in sections 
exposed to daylight for three months. 

In view of the constitution of benzidine, the chemis- 
try of the staining is possibly similar to that of the 
colour reaction given by lignified cell walls with a 
number of primary and secondary amines. 


Iwo R. W. LOMINSKI 
Department of Bacteriology, 


S. A. HUTOHISON 
Department of Botany, i 
University of Glasgow. 
July, 1948 





Influence of Time and Temperature of Storage 
on Dye-Reduction Tests in Milk 


Iw applying overseas data to the determination of 
suitable dye-reduction standards for the grading of 
milk in New South Wales, it soon became apparent 
that particular attention would have to be paid to 
the influence of time and temperature of storage on 
the reduction time!. Apart from Smythe’s work in 
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Queensland?, for a relatively limited storage time, 
there is surprisingly little information concerning the 
significance of these factors, and it is thought that 
our own approach and results will prove of interest 
beyond Australia. 

The primary sim of our work has been to study the 
trends in decrease of dye-reduction times with storage 


_time and temperature, including within the range of 


our experiments conditions likely to be encountered 
both in Australia and Britain. By this means it has 
been possible to bring to bear on our own problem 
the large body of British experimental work and 
practical experience, as well as to arrive at a tem- 
perature compensation scale for local variations that 
are likely to be more extreme than those encountered 
in the United Kingdom. Samples from six producers, 
representing extremes of production conditions, were 
taken at the completion of milking and stored at 
combinations of time and temperature, namely, 4, 8, 
12, 16, 20 and 24 hr. and 0, 10, 14, 18,-22, 26 and 
30? C. Methylene blue and resazurin tests (both at 
37-5? C.) were then performed on each sample. 
With the advice of Dr. D. B. Dunean, of this 
Department, it has been possible to use the results so 
obtained to study the trends with storage time and 
temperature as a regression surface, having twelve 
parameters and allowing for quadratic variation with 
storage time and cubic variation with temperature as 
well as interaction between the two. The results for 
the modified methylene blue test are shown in the 
form of a contour graph (reproduced herewith) in 
which the lines join the points of equal reduction 
times. From this graph it is possible to arrive at an 
approximation of reduction time associated with any 
combination of storage time and temperature; but 
more fully the surface is represented by the equation : 


Y = 7:2—0-005 ¢+0-00027 2?—0-047 T'4-0-019 tT 
—0-00044.1?T' --0-0047 T?—0-00293 172 3- 0-000039 £T? 
—0-00010 7? -- 0-000048 £2" — 0-00000006 197" ; 


Y is reduction time in hours, t is storage time in hours, 
T is storage temperature in °C. 


Storage temperature (*0.) 





4 8 ^ ^6 20 ef 


Storage time (hr.) 


Influence of time and temperature of storage on methylene blue 
reduction time. Lines join points of equal reduction time in 
s . hour ~ half-hour intervals 
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The surface represented in the graph and the accom- 
panying equation appears, from a consideration of 
British temperatures (as recorded at Kew), to pass 
through the British Summer Standard (12 hr. storage 
at mean summer air temperature of 16° C., reduction 
time, 4} hr.). However, the height of the surface can 
be conveniently altered by adjustment of the con- 
stant (7:2 in the above equation) to comply with 
any other standard. 

Similar methods have been applied to data for the 
resazurin tests obtained on the same milks, thus 
permitting an accurate comparison of the time— 
temperature trends together with a comparison 
of existing British standards for both tests. Our 
data suggest, in fact, that the standard set for 
resazurin? is appreciably lower than that for methyl- 
ene blue‘. 

Furthermore, by taking account of data for the 
individual producers, it is possible to determine the 
degree of<discrimination associated with each com- 
bination of time and temperature ; so that the storage 
period can, within certain practical limits, be adjusted 
to obtain greater sensitivity in the test. 

Other advantages of our approach might then be 
summarized thus. Comparable standards can be estab- 
lished for widely different conditions of production. 
A reasonable adjustment in acceptable reduction 
time can be made throughout the year according to 
temperature and time of storage, thus freeing the 
test of its present undue dependence on atmospheric 
temperature®, The length of time between production 
and testing can be allowed for in evaluating producers. 
The time—temperature effect can be related for several 
tests. 
: R. K. MORTON 
J. M. VINCENT 


Milk Researeh Laboratory, 
. Sehool of Agriculture, 
University of Sydney, 
April 19. 

l Mofo, R: K., and Vincent, J. M., J. Aust. Inst. Agric. Sci., 18, 125 
2 Smytho, Y. R., Queensland J. Agric. Sci., 2, 128 (1945). 
3 Great Britain, Min. Agric. and Fish.: Form C.158/TPY, 1948. 
* Great Britain, Ministry of Health, Memo. 139/Foods, 1937. 
5 Mitchell, H. H., Dairy Indust., 12, 351 (1947). 
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Pregnancy Test using the Male Toad 


THROUGH the kindness of the originator of the test, 
who forwarded us a supply of Bufo arenarum Hensel, 
we have recently been able to carry out the Galli 
Mainini male toad test for pregnancy. . 

Ten ml. of urine are injected into a lymph sac of 
the toad, It is important to note that the animals 
seem particularly susceptible to drugs in the urine. 
But apart from this fact, the urine samples need no 
special preparation. The appearance of spermatozoa 
in the urine, which constitutes a positive result, is 
observed by low-power microscopic examination of a 
drop or two obtained by a pipette from the cloaca. 
We have found the test to be positive in 2-4 hr., 
depending on the time of examination. In some 
cases, & positive result occurs in -one hour and the 
amount injected may be reduced to 5 ml. Within 
20-24 hr., re-sampling of the urine shows either 
absence of spermatozoa or fewer and non-motile 
spermatozoa. The temperature averaged 22°C. 
during the tests. 
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In a consecutive series of fifty inoculations, we 
have encountered no false positive and only one false 
negative. This latter may be explained on the basis 
that the urine sample was abnormally dilute. The 
series ‘included gonadotrophins, cases of confirmed 
pregnancy, incomplete abortions, uterine fibroids, 
secondary amenorrhcea and normal women. 

Over a limited series, we have confirmed claims 
made for this test by Galli Mainini?, Lima and Pereira?, 
who used Bufo marinus, and Wiltberger and Miller, 
using Rana pipiens. It remains to be seen whether 
Bufo bufo or Rana temporaria will be equally 
suiteble. : 

7 . Maanus HAINES 
Department of Pathology, 
Chelsea Hospital for Women, 
. Dovehouse Street, ' 


3 ` London, S.W.3. 

2 June 15. 

! Galli Mainini, ©., J. Clin. Endocrinol., 7, 653 (1947). 
è Lima and Pereira, Nature, 181, 676 (1948). d 


? Wiltberger, P. B., and Miller, P. B., Science, 107, 198 (1948). 
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Shortage of Scientific Text-Books 


As one who is associated with a group of firms 
dealing with all aspects of the produetion, publishing 
and retail selling of learned, scientifie and technical 
books, I have read with very considerable interest 
the article on the survey of the present shortage of 
scientific text-books in Cambridge carried out by the 
Cambridge Branch of the Association of Scientific 
Workers which appears in Nature of August 7, 
p. 209. Unfortunately some of the conclusions appear 
invalid. ` 

That there is & shortage of text-books in this 
category there is no question. Under present con- 
ditions it is inevitable that in any discussion of this 
shortage mention mist be made of the Board of 
Trade, so let me at once pay tribute to the officers 
of the Board of both the Import Licensing and Raw 
Materials Divisions, who have been approachable at 
all times, and, I am convinced, have done their 
utmost, often in circumstances of considerable diffi- 
culty, to ameliorate the position. 

That too great a proportion of British scientific 
text-books has to be exported is a statement difficult 
to support. Export there is and must be; but there 
are few scientific books which are exported to an 
extent which harms the home market. 

With regard to American books, the surveyors 
appear to be under one serious misapprehension. 
Despite what they say, it is possible for any individual 
requiring any American learned, scientific and tech- 
nical book to go into a bookshop (preferably one 
with some experience of this type of work). and to 
order that book. If it is in print in the United 
States, there is no reason why it should not be in 
Great Britain within a month of the order .being 
placed. ' ¢ f 

Secondly, with regard to thé 200 per cent quota : 
this figure, taken in conjunction with the ‘single copy’ 
modus operandi referred to above, should be adequate 
to meet requirements at the present time. I agree 
that it is not so; but the reason lies not in the 200 per 
cent total figure but in the allocation of that figure 
on the basis of individual firms’ imports during either 
the last. half of 1939 or the first half of 1940. The 
reason is quite simple— in ten years the emphasis 
of business has altered as between firms, both book- 
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sellers and publishers, in Great Britain so that the 
ratio of supply does not fall in the regions where the 
requirements are greatest. 

If the 200 per cent total were to be re-allocated 
(a difficult but not insuperable task) according to 
present-day demands, many of the difficulties would 
be eased and indeed might very well disappear, pro- 
vided the ‘single copy’ method of working is used 
intelligently. This point has been put on more than- 
one occasion to the Board of Trade who, I believe,: 
&re shackled by Treasury restrictions. 

With regard to the Survey's comments on British 
books, there is one misunderstanding which should 
be got rid of immediately : for books in this category 
paper is no longer a restrictive factor in so far as 
quantity is concerned. The Board of Trade in con- 
junetion with the Publishers! Association maintain 
a reserve, known as the Moberly Pool, for ‘educational’ 
books: ' this has been gradually increased as cir- 
cumstances allow, and it has been administered with 
the utmost fairness and with the approbation of all 
concerned. After fairly extensive inquiries, I have 
yet to find a publisher with a sound case who 
has been refused an allocation"whieh he required for 
& book in the eategories under discussion. There 
still are, of course, difficulties "with paper in regard 
to quality &nd price. 

The only.other difficulty with material is in regard 
to cloth. This would appear to be a difficulty not of 
the basic essentials being unavailable but of the out- 
put of the Lancashire mills. Again, both with cloth 
and with boards there are reasons for complaining 
of quality and of price. 

The production obstacles which any publisher must 
confront at present are very slowly easing in the 
field of printing, although a shortage of apprentice 
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entrants as compositors during the war years has. 


caused a bottle-neck which it will take some years 
to overcome. ~ 

In binding books the position i$ bad indeed. But 
the lack is not of material, apart from cloth, but of 
machinery: nearly all of it American. The Board 
of Trade has been helpful in every way, but the fact 
must be faced that the source of supply is limited 
in the beginning, so long as there are so few British 
types of machines suitable for the work which must 
be undertaken. 

But the main difficulty with regard to all production 
hold-ups is the shorter working week and the policy 
which has been psychologically instilled into the minds 
of so many of the workers that they can expect more 
pay for less work. ghis factor cannot be overstressed, 
and until it is remedied we can expect no real im- 
provement in the supply of scientific text-books. 


JOHN GRANT 
Oxford. 


May I be permitted three comments on Mr. Grant’s 
letter. With regard to, his third paragraph, the original 
article did not suggest that too great a proportion of 
scientific text-books is being exported. It was stated 
“that a good case can be made out for the large per- 
centage of book production which goes to expo 
It was emphasized, however, that this trade and 
reputation “are in danger unless our total volume of 
"earned, scientific and technical’ book production 
is increased, so that both the home and export 
markets may be better supplied". 


! 
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On Mr. Grant’s fourth paragraph, it was specifically 
stated in the article that no account was taken of 
books imported as single copies as this factor was 
not thought to be important so far as students are 
concerned. In fact, our experience is that it takes 
8-10 weeks to get such books and often longer. 

If binding causes great difficulties, have the pub- 
lishers considered bringing out temporary editions of 
some of the most needed books in an unbound form 
similar to Nature or Hansard. Students to-day could 
be relied on to treat them with due care. 


Roy INNES 


Association of Scientific Workers, 
15 Half Moon Street, 
London, W.1. 
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International Exchange of Scientifi c 
; Information 


In the editorial article in Nature of August 14, 
in criticizing & recent statement of the Atomic 
Seientists' Association, it is argued that collaboration 
between scientific men east and west of the ‘Tron 
Curtain’ may be undesirable, because it is likely “to 
promote, for the present, a one-way traffic to the 
disadvantage of the Western democracies”. This 
view was expressed in the same words on July 14 by 
the editor of the Economist, who, professionally con- 
cerned as he must be with economic policy and its 
effect on foreign affairs, may be excused for including 
scientific ideas among the commodities available for 
exchange. But the same view expressed ‘in Nature 
suggests a change in the traditional policy of the 
journal, which has always stressed the international 
aspects of science, and it shows strikingly the way 
in which military considerations can affect the out- 
look of scientific workers and lead them to adopt 
against their will a totalitarian view of their function. 
It is therefore necessary to inquire whether these 
military considerations really make it necessary to 
abandon the whole tradition of science, and to break 


, off such contacts as are still possible with the scientific 


workers of Eastern Europe. 

It is stated in the editorial that the man of science 
in totalitarian countries is essentially & servant of 
the State, and that it is treason for him to divulge 
any knowledge save as the State allows. But in fact 
this statement is true only in the opinions of the 
men who control the Government of the U.S.S.R. ; 
we may be sure that most scientific men in the 
satellite countries would not take that view of their 


. functions, and probably many outstanding men in 


Russia itself hold other views. 

Our policy, then, of allowing the free exchange of 
ideas even across frontiers is one which our scientific 
colleagues in these countries will feel to be the right 
policy, and in which we shall have their sympathy. 
It should not be‘lightly thrown away through the 
fear that some small help might be given to their 
military science. 

N. F. Morr 
(Vice-President, 
Atomic Scientists’ Association) 
H. H. Wills Physical Laboratory, 
Royal Fort, 
: Bristol 8. 
Aug. 20. 


= 


` 


418 


THE CORE OF. THE INSULIN - 
MOLECULE 


By Da J. A. V. BUTLER, D. M. P. PHILLIPS 


- 


“AND 
Miss J.'M. L. STEPHEN 


S. A. Courtauld Institute of Biochemlstry, 
Middlesex: Hospital, London 


N account of its stability and well-defined 
crystalline character, insulin is a favourable 
point at the present time to attack protein structure. 
Its composition is probably better known than that 
of any other protein. The stoichiometrical molecular 
weight, that is, the least weight into which all the 
analytical values can be fitted, is 12,000, indicating 
a comparatively simple character’. Recent researches? 
show that the most prevalent molecule in aqueous 
solution has a molecular weight approximately four 


times as great, dissociating somewhat in acid and . 


moderately alkaline solutions. The facts, therefore, 
suggest that the basic unit of insulin is a molecule of 


molecular weight 12,000. X-ray analysis has indic- . 


ated that three of these units form the unit cell in 
orystals*. 

Knowledge of the chemical structure of insulin has 
been greatly advanced by Sanger‘, by the use of the 
reagent fluorodinitrobenzene, which, reacts with the 
amino-groups of proteins under very ‘mild conditions, 
forming a bond which resists acid hydrolysis, so that 
the amino-acid residues which form the amino-end of 
the peptide chains can be identified. Sanger has 
shown in this way that the sub-molecule of insulin 
consists of four chains, of which two terminate in 
glycine and two in phenylalanine residues. These 
chains are presumably held together by the -S-S— 
links provided by the cystine, of which six exist in 
the. molecule. Sanger has shown'that by oxidation 
with hydrogen peroxide in formic acid solution, 
according to the method of Toennies and Homiller5, 
these disulphide links are oxidized and a product is 
obtained which has been shown by adsorption 
analysis? and electrophoretic analysis? to consist of 
three or four distinct substances. A fraction was 
obtained from this which contained no phenylalanyl 
residues and contained no lysine, arginine, histidine, 
or threonine, and in which all the terminal residues 
are glycine’, 

Another line of approach has emerged from the 
‘work of Woolley®, who has found in the partial hydroly- 


‘sates of various proteins a growth-promoting factor 


for L. casei which he calls ‘strepogenin’. Insulin was 
found to be a particularly rich source of this substance. 
Strepogenin ‘appears to be a peptide which occurs in 
insulin at the end of one or more of the chains, since 
elimination of the free amino-groups of insulin with 
fluorodinitrobenzene destroys the activity. Woolley 
has also found that the dinitrophenyl derivative of 
insulin and of oxidized insulin can be digested by 
pancreatin. The products have been fractionated by 
a series of counter-current distributions by the method 
of Craig!, and several crystalline dinitrophenyl 
peptides obtained’? containing, in addition to dinitro- 
phenyl glycine, the following amino-acids: (1) glut- 
amic acid, (2) glutamic acid, serine, threonine, valine 
and leucine; (3) same as (2) plus aspartic acid ; 
(4) glutamic acid, serine, tyrosine and leucine ; (5) 
same as (3) plus isoleucine and cysteic acid. 

A study of the enzyme breakdown of insulin has 
been made by Butler, Dodds, Phillips and Stephen}. 
It was: found that whereas pepsin breaks the insulin 
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molecule into fragments with a molecular weight of 
€. 3,000 and an average chain-length of about seven 
residues, chymotrypsin removes from the molecule a 
number of smaller peptides of molecular weight 
c. 800, leaving & more massive residue which is 
precipitable in 0-25 N trichloroacetic acid. After 
extracting the trichloroacetic acid with ether, it was 
found that its molecular weight is 4,000 + 1,500. In 
two separate experiments, it was found to contain 
between 80 and 90 per cent of the total amount of 
cystine of the insulin molecule. It thus appears that 
the result of chymotrypsin digestion is to remove 
parts from the ends of the insulin chains, leaving & 
‘core’ in which the chains are united by —S-S- links. 
This core is slowly broken down by the ing: continued 
action of chymotrypsin. 

Attempts made to separate the smaller peptides in 
the trichloroacetic filtrate have on the whole been 
unsuccessful. Paper chromatography with phenol 
divided them into four broad bands*‘; but it has been 
found that this is at best only a partial separation, 
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(o Electrophoretic diagram of the core material (eun at pH 8: 0. 
b) Electrophoretic diagram of the oxidized core (C11B) at pH 7*0. 
Experiments by Dr. J. M. Creeth. Ascending boundaries shown. 


since eluting the bands separately and repeating the 
process gives a very similar pattern. Paper chromato- 

graphy with butyl alcohol — acetic acid as solvent has 
given a series of fifteen distinct spots, most of which 
are peptides; but it has not so far been possible to 
isolate these substances in sufficient quantity for 
examination. 

Further examination of ithe material precipitated 
by trichloroacetic acid has- ‘provided evidence of its . 
essential homogeneity. It gives a single sharp | 
boundary in electrophoresis (Fig. a). Dr. K. O. 
Pedersen, of the Institute of Physical Chemistry, 
Uppsala, has kindly determined its diffusion coefficient 
by the free diffusion method!5, obtaining the figures 
Da = 18:6 x 107, Dy = 18:3 x 10-7 at 20°. This 
corresponds to a ‘molecular weight, assuming a 
spherical and unhydrated molecule, of approximately 
5,000. All the amino-acids of insulin are present, 
except possibly arginine, threonine, proline and 
phenylalanine, which have either been absent or 
shown up weakly in one of the fractions resulting from 
oxidation.of the core. 

After oxidation by hydrogen peroxide in formic 
acid solution, the product shows four well-defined 
peaks in the electrophoresis diagram (Fig. b). The 
slowest of these (left-hand peak in the diagram) 
may be due solely to the 9-anomaly, since this 
material cannot be equilibrated with the buffer by 
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dialysis. Their isoelectric points are below pH3, 
indicating the presence of strongly acid groups, as 
“may be expected from the presence of cysteic acid. 
When the oxidized material is taken in aqueous 
solution to pH 4-5, a small fraction corresponding to 
Sanger’s fraction B, but containing only 5 per cent of 
the material, separated. This could be shown to 
contain all the amino-acids of insulin, that is, those 
present in small amounts and undetectable in the 
whole core are concentrated in this fraction. The 
remainder lacks arginine, proline, lysine, threonine 
and phenylalanine. It is possible that the small 
separated fraction is a small amount of material, 
carried along by the core but not really belonging to 
it, or to a portion of core not broken down as much 
as the remainder. The oxidized soluble substance 
was also found to be complex, by paper chromato- 
graphy in butyl alcohol-acetic acid mixtures and 
showed three or four separate spots with ninhydrin. 

The core can also be converted into its dinitro- 
phenyl derivative by Sanger's method. The product, 
when examined by paper chromatography with 
phenol, gives two distinct yellow spots, a main spot 
and a fainter one, and is therefore apparently not 
completely homogeneous. Different digests behaved 
differently in the relative intensities of these spots, 
and it is probable that the core is more digested 
away in some cases than in others. After hydrolysis 
with 6N hydrochloric acid, the dinitrophenyl core was 
found (in one experiment) to yield the following 
amounts of dinitrophenyl amino-acids, calculated for 
a core molecular weight of 5,000: glycine, 2-5, 
molecules; with smaller quantities of valine (0-4 
molecule), terminal histidine (0-8 molecule) and 
£-lysine (0:5 molecule). This core was 40 per cent of 
the insulin molecule. Another core (36 per cent) gave 
glycine, 2-4 mol.; valine, 0-3 mol. ; histidine, 1-7 mol. 
The glycine figures involve a considerable correction, 
for the decomposition of dinitrophenyl glycine during 
the hydrolysis and may require revision. The frac- 
tional numbers and the variation of ‘different. cores 
would suggest that the core molecules are not all of - 
the same kind. 

After oxidation of the dinitrophenyl derivative, the 
product is divisible into two portions: (1) soluble in 
water, (2) insoluble in water. It has been found that. 
the soluble portion can be separated into three bands,! 
the first rather diffuse and the other two sharp, by 
passing its aqueous solution down a starch column. 
The insoluble fraction can be made soluble by dis- 
solving in dilute ammonia. After neutralizing with 
acetic acid, it also gives three bands similar to those 
of the original soluble portion. ‘Since a mixture of the. 
soluble and insoluble parts when dissolved together 3 
also gives the three bands, it is concluded that the 
original soluble and insoluble portions are either made 
up of the same or of closely related substances. The 
proportions seem, however, to be different. Work on 
characterizing these fractions is being continued. 

We have frequently observed in our work on the 
digestion products of insulin that a preparation 
became insoluble after thorough drying, and that 
treatment with dilute acid or alkali was necessary to. 
bring it into solution. The removal of water appar- 
ently causes loose bonds to be established between 
the peptide chains, possibly through the interaction 
of neighbouring acidic and basic groups to form an‘ 
insoluble complex, which is only broken by the 
application of acids or alkalis. 

We acknowledge with pleasure financial assistance 
by Messrs. Courtaulds, Ltd., and Messrs. Imperial 
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Chemical Industries, Ltd. ; advice and assistance in 
characterizing dinitrophenyl derivatives by Dr. F. 
Sanger, the technical assistance of Mrs. I. D. R. 
Goodwin and the interest and help of Prof. E. C. 
Dodds. We are also indebted to Dr. J. M. Creeth 
for the two electrophoretic diagrams reproduced, and 
to Dr. K. O. Pedersen for his examination of the core 
material, details of which he is publishing elsewhere. 
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BIREFRINGENCE AND ORIENTA- 
TION-RATE OF THE LEPTONES 
OF PROTOPLASM 
By Dr. HANS H. PFEIFFER 


Laborat. für quantitativ Polarisationsmikroskople, 
Bremen 


RESENT knowledge indicates that the submicro- 

scopic or ‘leptonic’ state of organised gels! 
consists of a framework of reciprocally associated 
macromolecules or molecular bundles (micelles). 
Their orientation-rate within the gels, as observed in 
polarized light, decides whether there are formed 
anisotropic gels in which the particles (leptones) are 
arranged parallel to each other, or isotropic gels in con- 
sequence of perfect disorientation of the leptones. 
Between these two limiting cases, there are many 
textures with differently graded orientation-rates. If 
a system contains imperfectly oriented leptones, the 
orientation-rate, and hence the birefringence, will be 
increased by tension*. Thus the birefringence will 
reach a maximum when the leptones are maximally 
oriented. But the theoretical relation between 
birefringence and orientation-rate is somewhat in- 
definite, for even in the case of perfect orientation 
the rate of grid-like disposition cannot be compre- 
hended apart from the remainder. Moreover, isotropy 
includes cases of perfect disorientation as well as 
adjacent organisation in the immediate environs 
(Nahordnung). Further complications in consequence 
of different ratés of swelling and extension cannot 
be taken ‘into consideration here. Thè distribution 
function of O. Kratky, P. H. Hermans and ¢o- 
workers? defining the frequent repetition of the 
different directions of leptones, has been obtained 
from the extension-rate of the gels and their orient- 
ation state before the extension. But with biogels, 
the deformation-rate during the unextended, that is, 
isotropic, state is not appreciable. Frey-Wyssling* 
has derived expressions describing the field or cone 
of scattering of leptones by means of a single angle. 
This method, however, gives only & comparative 
measure of the increase of orientation. I have now 
been able to investigate the streaming birefringence of 
protoplasm and to calculate the orientation-rate of 
its leptones. 
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By means of much improved experimental arrange- 
ment, ib has been shown that protoplasm sucked up 
into a capillary becomes doubly refractive if it is 
made to flow by a.compressing force*. , Continuing 
these experiments‘, the birefringence has’been found 
to, be negative with regard to the flow direction. 
Hence, evidence is available that the effect first 
described by Pfeiffer is produced by lipids of the 
protoplasm: The interpretation of the experiment is 
perhaps doubtful, and we do not know whether, by 
sucking up the material, the protein chains are 
straightened out and the lipids have to follow the 
orientation, or whether the lipids, by the inter- 
locking, are released and become able to arrange 
themselves parallel with one another. But the flow 
experiment with protoplasm makes it possible to 
evaluate the maximal streaming birefringence, and 
hence a given orientation-rate, and to make other 
measurements (for example, length of leptones, to be 
described shortly elsewhere). ` 

For the quantitative study of the birefringence of 
protoplasm flowing within a capillary, the latter has 
been embedded in: a liquid of the same index of 
refraction as the protoplasm* (about 5 mm.? of the 
Physarum polycephalum plasmodium grown on oat 
agar). A detailed description of the apparatus and 
the method of stimulating the flow have been pub- 
lished already. The quantitative studies relate to 
the character (sign) and the phase difference (intens- 
ity) of the anisotropy of protoplasm, and to its 
direction of extinction. If, as with protoplasm, 
long-chain molecules are not oriented at 45° to the 
gradient of flow, but at angles between 45 and 90°, 
it is necessary to define the direction or angle of 
extinction, y (Auslischwinkel, angle of isocline, 
Kreuzwinkel. For this purpose we find the ortho- 
gonal position of the crossea nicols in a lateral, ex- 
tinguished flame of the capillary*. The flow capillary 
is fixed and the optical polarizing equipment adjusted 
as & whole; then the angle required results from the 
extent of the turning movement against the direction 
referred to. The negative sign of anisotropy results 
from the use of a Red I (gypsum) platé oriented, like 
the object, with its direction of fast and slow trans- 
mission at 45° to the planes of polarizer and analyser, 
and, as usually employed, the slower vibration 
direction (larger index) extending from the upper 
right to the lower left quadrant of the field of view. 
The phase difference of the object (T) has been 
measured with a very sensitive Brace compensator 
(rotating 4/30-mica compensator) and the half-shadow 
wedge according to Macé de Lépinay at varying 
velocities of flow’. The polarizer is set at 07, the 


object brought into focus and oriented in a diagonal $ 


position (45° to the polarizer plane), and the com- 
pensator and the analyser are inserted (nicols crossed). 
After the compensator has been adjusted so that the 
field surrounding the object is maximally dark and 


the angle noted (average of five to ten readings), the. 


compensator is then: moved round so that the object 
is maximally dark (five to ten readings again). If 
the difference between the two series of readings is 
B, then the retardation is I' = (4/3?) sin 2 B, and the 
birefringence, as usual, An = Ijd, where d is the 


„thickness of the preparation. 


In regard to the rate of orientation, it is necessary 
to mention especially the extinction angle, y. As usual, 
it increases with the flow gradient and the viscosity, 
and decreases as the temperature goes up; but 
above all, it depends upon the length of the leptones. 
The extinction angle has been found to -have 
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‘values between 61° and 76°. For each series of 
experiments with successively increased shearing 
forces, the angle shows a constant value over the 
period during which the preparation could be kept 
free from denaturation. For smaller flow velocities 
smaller values of x are found, which, however, are 
well reproducible and do not show any ageing effects. 
Sometimes the measured values show more scatter 


than could be expected from an estimation of the’ 


usual experimental errors. Hence this scattering 
must be due to variations in the origin and nature 
or special character of the material. If the same 
measurements are taken by varying the X (using a 
cadmium spectral lamp or a perfect monochromator), 
with other conditions constant, a similar set of 
characteristic curves is obtained. > 
The movability of the protoplasmic leptones is 
measured, according to Boeder!, by the ‘rotation 
diffusion constant, Dn. The quotient of the gradient, 
of flow dv/dn and of Dg represents the parameter a, 
which is related to a precise direction density p. If « 
is increasing, the maximum of the accumulation is 
displaced to higher y-values. The gradual transition 
from lower to higher x-values, depending on the 
decreasing gradient dv[dn, takes place, of course, the 
earlier the lower Dr is obtained. Using only one 
measurement of y at a known gradient dv/dn, the con- 


stant Dg and the parameter « are, theoretically, meas- , 


urable with protoplasm double refractive by flowing. 

By measuring the phase difference T at an extinction 
angle x sufficiently far from 45°, we are able to calcu- 
late the maximal birefringence, that is, the double 
refraction in case of orientation of all the leptones. 
With regard to the ‘coefficient u, with which we have 
to multiply the measured phase difference, in order to 
obtain the saturation value of birefringence, we find : 


i 50 55 60 62$ 65 67 70 72% 
0-08 0-15 0-23 0-28 0-35 0-40 0:44 0:48 
WL 07 43 35 29 25 28 21 


WIR. 80 85 
0:54 0:50 0-61 
18 17 16 - 

We have, however, to accept the limitation to the 
plane problem ; the three-dimensional problem does 
not seem to be capable of solution with our present 
knowledge. With this restriction, only a limited 
number of leptones become arranged parallel with 
the direction of flow ; calculation indicates 20-30 per 
cent, and for very long chain molecules only 3—5 per 
cent. Further complications are to be expected if 
the leptones should be deformed by the flowt’. 

1 Sohmitt, Fr. O., “Medical Physics”, 1586 (Yearbook Pub., Chicago, 
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2 Pfeiffer, Hans H., Kolloid-Z., 100, 254 (1942); Z. Naturforsch., 1, 
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CARNEGIE INSTITUTION OF 
WASHINGTON 


HE feature of most general interest in Dr. 

Vannebar Bush’s report as president of the 
Carnegie Institution of Washington for the year 
ended October 31, 1947 (Year Book No. 46), is his 
review of the range of the Institution’s activities, 
&nd particularly the relation of the Institution to 
Federal support. Dr. Bush points out that the 
Institution bas always recognized that research 
stands or falls by the men who are responsible for 
its prosecution, and from its earliest days has con- 
sistently sought the exceptional man and provided 
him with facilities and resources to pursue problems 
which he discerned and by his own methods. Latterly, 
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_inestablishing its own research centres, the Institution 


` 


has recognized that such centres are of ultimate value 
in the search for knowledge only as they are utilized 
by groups of investigators including leaders of 
proved skill and acumen and younger men of real 
promise. Dr. Bush pays a high tribute both to thé 
creative work of the Institution's scientific staff, and 
is also satisfied with the general plan of organisation. 
of the work and with the effectiveness of its admin- 
istration. 
end of the War as expeditiously as possible of all 
research for the Government, to enable the Institution 


to return to its own programmes of fundamental 


research and its policy of free dissemination of results, 
he considers the policy of the Institution of not seek- 


ing broad support for its research from federal funds, 


in the light of the increasing support of fundamental 
investigation from Government funds. 

Dr. 
grants by the National Government for fundamental 
research has so far been characterized by vision and 
wisdom, and that it is highly important the federal 
policy should continue. Acceptance by the Carnegie 
Institution of such funds for enlarging its research 
programmes should depend first, however, on any 
such research activity forming as nearly as possible 
an integral operative and administrative unit, or that 
the activity can be terminated easily if the support 
terminates. The activity should, moreover, be one 
both intrinsically worth while and a natural addition 
to the Institution’s own regular programme. It 
should also be one to which the Institution can 
genuinely contribute by reason of the skills and 
operations of the regular staff and the presence of the 
regular programme. Finally, the conditions under 
which the Institution accepts such funds should 


in no way infringe the independent status of the | 


Institution in pursuing its own regular programme of 
research, and they should be genuinely adapted to 
the prosecution of fundamental investigation of the 
highest quality. 

In reviewing the research activities of the past 
year, Dr. Bush notes that 1946-47 was the first since 
1940 in which all departments and divisions had been 
fully engaged on normal programmes. Continuing his 
investigation at Mount Wilson Observatory of the 
general magnetic fields of stars, Dr. H. Babcock has 
surveyed likely stars down to the sixth magnitude, 
finding magnetic fields stronger than 1,000 gauss in 
several and a polar field of 5,500 gauss in one. 
the. Geophysical Laboratory, the development of a 
new type of pressure apparatus has facilitated the 


‘study of equilibrium relations in hydrous mixtures. 
In the magnesia — silica — water system, all the com- 
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Bush considers that the policy governing. 
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moner natural hydrous silicates of magnesia, as well 
as two anhydrous silicates, could be prepared with 
only the solid phases and vapour present. Equilibria 
up to 900° C. at pressures up to 15,000 Ib. per square 
inch and at 800°C. up to 30,000 lb. have been 
determined. New procedures developed in the Depart- 
ment of Terrestrial Magnetism have indicated that, 
within the accuracy of the measurement, the strength. 
of the magnetic field of the earth has not changed 
during the past 30,000 years. A large increase in the 
intensity- of cosmic radiation at all observing points 
except at the equator was observed at the time of a 
marked solar ‘flare and radio blackout on July 25, 
1946. 

Extensive study of a wide variety of plants in the 
Division of Plant Biology indicates,that the chloro- 


‘plast pigments essential in the photosynthetic 


apparatus of all plants have changed but little in the 
evolution both of the species in major taxonomic 
groups and ‘of the main groups themselves. The. 
active pigments of present-day green alge: are thus 
the same as those possessed by their fossil ancestors, 
and results obtained in the further study of the 
unicellular, alga Chlorella have shown that while the 
chemical composition of the alga varies widely 
with the culture conditions selected for its growth, 
the nature of the chlorophyll pigments is unchanged. 
The grass-breeding programme: of the Division of 
Plant Biology undertaken in co-operation with the 
Soil Conservation Service of the United States De- 
partment of Agriculture has yielded hybrids of high 
promise owing to their combination of favourable 
yield, resistance to disease and continued activity in 
dry summer weather. The species used in the cross- 
ings produce most of their seed asexually but, 
unexpectedly, it was found that two-thirds of the 
hybrids between asexual parents were themselves 
sexual, 

The aerosol method developed in the Department 


of Genetics for investigations involving the treatment 


of Drosophila with chemical solutions has been used 
for testing the power of various carcinogenic agents to 
effect mutations in genes. Most of the carcinogens 
thus tested were mutagenic, and most substances 
related chemically to the carcinogens but nob them- 
selves carcinogenic did not produce mutations. 
Dr. Dobzhansky’s work in the same Department 


.has shown that the proportion of certain types of 


Drosophila in wild populations changes with the 
season. The fly thus shows substantial the same 
kind of differentiation into altitudinal races as Drs. 
J. Clausen, D. D. Keck and W. M. Hiesey, of the 
Division of Plant Biology, found for species of Achillea. 

In the Department of Embryology, Dr. L. B. 
Flexner and his colleagues, using radioactive sodium 
and heavy water, have obtained further evidence 
that the ratio of water within the cells of new- 
born infants to’ extracellular water increases as 


‘growth proceeds, and further studies of the permeabil- 


ity of the placenta are being pursued. Dr. S. R. M. 
Reynolds is investigating the physical forces involved 
as the utérus accommodates itself to. its growing 
contents, as a contribution to the fuller understanding 
of the problems of advanced pregnaney and of 
parturition. 

More detailed accounts of the investigations in 
progress or completed during the year are to be found 
in the departmental and divisional reports which 
follow that of the president, and to which biblio-. 
graphies are appended. From this it is only possible 
to select a few further investigations for mention, 


` 
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such, as the attention being given by the, Geóphysical 
Laboratory to thermal measurement and to studies 
on radioactivity, and by the Department of Terrestrial 
Magnetism to studies of the earth’s crust and of the 
upper atmosphere as well as to cosmic ray research. 
A feature of this report is the review of the magnetic 
survey and observatory programme of the Depart- 
ment over the'period 1904—46. ‘In the Division of 
Plant Biology, investigations on the chemistry of 
chlorophyll formation have been extended to include 
analysis of the process at different temperatures, and 
in that of Embryology tests have been made of the 
action of & large series of dyes related to Nile Blue 
on tumours in mice. Full accounts of work on the 
organisation of the chromosome, of cryptogenetic 


studies of maize and Neurospora, of chromosome . 


studies on gall midges, and of work on mouse 
leukemia and on the genetie structure of natural 
populations are included in & long report from the 
Department of Geneties, while that from the Division 
‘of Historical, Research deals with the results of the 
expedition to Bonampak, in Chiapas, Mexico, the 
field work in the Guatemala highlands and the 
preparation of a hand-book of ceramic technology for 
archeologists and a preliminary analysis of Usulatan 


ware. 3 
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INTERNATIONAL COMMITTEE FOR 
BIRD’ PRESERVATION - 


MEETING of the European Continental Section 
of the International Committee for Bird Pre- 
servation held in Paris during July 17-20, under the 
chairmanship of Dr. Boje Benzon, was attended by 
representatives of Austria, Belgium, Denmark, 
France, Great Britain, Hungary, Italy, Netherlands, 
Norway, Sweden and Switzerland; though the 
German National Section has not yet' been re- 
organised, the interests of that country were repre- 
sented by the chief game warden of the British Zone 
accompanied by a German adviser and by a German 
adviser from’ the American Zone. The president of 
the Zoology Section, International Union of Bio- 
logical Sciences, and an observer from the Natural 
‘Sciences Section of Unesco attended, and the Conseil 
International de la Chasse was also represented. 
The chief business of the Conference was the dis- 
cussion of proposals for the revision of the Paris 
Convention of 1902 for the Protection of Birds Useful 
to Agriculture, on which the International Committee 
' for Bird Preservation commenced work thirteen years 
ago. In 1985 representatives of the Finnish, Nor- 
wegian and Swedish Governments drew up a Draft 
Convention for the International Protection of Birds 
whith was presented at a Conference of the Inter- 
national Committee for Bird Preservation held in 
Brussels that year. ‘After due consideration it was 
decided at: this Conference that an entirely new 
Convention was not practicable and’ that proposals 
for the revision of the Paris. Convention of 1902 
should be put forward. Lord Justice von Seth 
(Sweden), on behalf of the Scandinavian countries, 
accepted this suggestion with the proviso that the 
broad outlines of the Scandinavian proposals should 
be maintained. The matter was then referred to an 


International Sub-Committee consisting of M. A. 


Chappellier (France), (the late) Dr. Percy Lowe (Great 
Britain), Prof. M. Siedlecki (Poland) and Lord 
Justice von Seth (Sweden), with Miss Phyllis Barclay- 
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Smith (Great Britain) and M. Leon Lippens (Bel-' 
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gium) as secretaries. Each national section in 
Europe was then requested to send to the secretariat 
suggestions relating to the modification of the Paris 
Convention. The Sub-Committee, taking into con- 
sideration the views of all countries, drew up these 
suggestions into a general report to serve as a basis 
for the discussion of a definite final proposal. 

The report of the Sub-Committee was discussed at 
& conference in Vienna in 1937, attended by repre- 
sentatives of twelve European national sections, and 
proposals for & revision of the Paris Convention 
agreed. The necessary diplomatic steps to bring 
these proposals to the attention of the Governments 
eoncerned "were in progress on the outbreak of war. 

However, at a conference held in London in 
June 1947, attended by representatives of four- 
teen European national sections, it was decided 
that in view of the many changed circumstances 
during ten years, the Vienna proposals were in 
need of further revision. The matter was again 
referred to an International Sub-Committee con- 
sisting of Dr. Boje Benzon (Denmark), M. G. 
Olivier (France), Mr. R. A. HE. Coombes (Great 
Britain) and Dr. J. H. Westermann (Netherlands), 
with Miss Barclay-Smith and M. Lippens as secretar- 
ies as before. This Sub-Committee met in Brussels in 
November 1947 and drew up recommendations which 


' were forwarded to all the national sections of Europe 


for their comments before being discussed at the 
Paris Conference in July 1948. 

The proposals for the revision of the Paris Con- 
vention, 1902, agreed upon at this Conference meet 
not only the changed conditions and circumstances 
but also the change in outlook during the course-of 
nearly fifty years. Whereas the Paris Convention 
was designed to afford protection to birds useful to 
agriculture (with emphasis on the small insectivorous 
birds), the scientific, educational and esthetic aspect 
of bird life is now recognized, and in point of fact, at 
the present day, the larger birds are in need of as 
much, if not more, protection than the small 
insectivores. Therefore, the fundamental basis of the 
present proposals is that all birds should have some 
measure of protection. Far more is known about 
migration than was the case in 1902, and the countries 
are becoming more and more aware.of their inter- 
dependence and obligations towards each other in 
this matter; it is now appreciated that it is not 
possible for the country in which migratory birds 
breed to maintain the stock unaided. The broad 
outlines of protection now proposed are that birds 
should be protected during their breeding season 
and, so far as migratory species are concerned, during 
the times of their return to their nesting grounds; 
also that birds in danger of extinction should have 
special protection. Allowance for exceptions is 
made when and where necessary in the interests of 
agriculture, forestry, fishing, science, education, eto., 
and for'"the special economic conditions in certain 
regions. It is also realized that the all-important 
balance of Nature should be maintained in every way 
possible, and that any bird which may constitute a 
menace to other species must be kept in check. The 
sentimental idea of a ‘sanctuary’ for all species where 
everything is inviolate is, in fact, no sanctuary, and 
there have been far too many instances of this: to 
take one example, tern colonies have almost dis- 


appeared under the onslaught of gulls, to whom an . 


all-embracing ‘protection’? has afforded an undue 
advantage. " ] 


I 


i 


u 
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Import, export, transport, selling or buying are 
8lso dealt.with in regard to species taken illegally, 
and eggs are considered equally with the ‘birds 
themselves. 

Certain methods for the mass capture or destruction 


of birds are condemned. This is à particularly difficult; 


subject owing to old-established customs and widely 
diverging points of view and national temperaments. 
What is regarded as a normal state of affairs in one 
country may. be deplored by its neighbour, and it is 
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not easy to arrive at a general agreement, a tolerant, 


give and take and gradual change being the only. 


solution. 

A point which was of no great importence in 1902, 
but which has become of vital importance in 1948, 
is the safeguarding of habitat which is the funda- 
mental for the existence of any species of bird; with 


the rapid spread of civilization this is becoming more ' 


and more serious so far as all forms of wild life are 
concerned. à 

In addition to the Convention another important 
question dealt with by the Paris Conference was the 
International Inquiry into the status of the Anatide 
in Europe, and the progress being made in the 
various countries regarding this. The British Section, 
which has been allocated the task of correlating the 
information sent in from all over Europe, presented 
& report on the arrangements being made to carry 
out this work. 

Other matters discussed were the conditions of 
transport of birds by air, a biological station on the 
Neusiedlersee in Austria, and the publication of the 


second edition of an International Ornithological: 


Dictionary by Denmark. 

The membership of the International Committee 
now numbers thirty-five, Iceland having been the 
latest country to form 2$ national section. The 
headquarters are at the British Museum (Natural 
History), London, ‘with further secretariats in 
Brussels and New York. i 


BIOLUMINESCENCE 


HE increasing use of the fluorescent lamp in 

recent years has served as a stimulus to the 
study of the mechanism of the emission of cold light ; 
and this in turn has led to’ a renewed interest in the 
production and utilization of such light in luminous 
animals. The Section of Biology of the New York 
Academy of Sciences held a Conference on Biolumin- 
escence in November, 1946, and the papers submitted, 
which have now been published*, provide a com- 
prehensive review of the subject. 

In a general survey, E. Newton Harvey points out 
that about forty different orders of plants and animals, 
ranging from bacteria to fish, contain self-luminous 
species. A few of these, such as the fish Photo- 
blepharon and Anomalops, make use of luminous 
bacteria housed in special pouches which can be 
covered or exposed at will by a sort of eyelid. 
Chemiluminescence in general is reviewed by R. S. 
Anderson. Colour, fluorescence and chemilumin- 
escence are probably degrees in an analogous process. 
Emission results from the loss of a quantum of 
energy during the change from an excited electronic 
state to a ground-state with less energy, these 
changes being independent. of high temperature. 
Only in comparatively recent years, with the dis- 


1 Annals of the New York Academy of Sciences, 49, 327 (1948). 
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covery of the bright chemiluminescence of amino- 
phthalhydrazide and dimethylbiacridinium nitrate, 
have systems been obtained which can rival in 
luminosity the substances extracted from living 
organisms. It was in 1886 that Dubbis first demon- 
strated that light production in animals results from 
the interaction of luciferin and the enzyme luciferase. 
In the Ostracod Cypridina these two components are 
discharged in the form of granules from separate . 
glandular pores and then interact in the sea water. 
This animal, therefore, affords ideal material for the 
study of these substances in vitro, and the recent 
work in this field is reviewed by A. M. Chase. The 
structure of luciferin has not been fully elucidated ; 
but there is evidence that it has a relatively small 
molecular weight and contains a hydroxybenzene 
structure which is reversibly oxidized to a quinone. 
F. H. Johnson and H. Eyring discuss the action of 
pressure, temperature.and drugs on the enzymes 
concerned in bacterial luminescence. 

By far the longest paper is by J. B. Buck, who 
provides a comprehensive review of the anatomy and 
physiology of the light organ of fireflies and con- 
tributes some new suggestions on the control of light 
emission. There is the utmost diversity in the 
anatomy of the light organ in the beetles; their 
histology ranges in complexity from a group of loose 
independent giant cells, apparently without tracheæ, 
similar to, and perhaps identical with, the cenocytes 
(such as occur in Phengodes), to the highly complicated 
arrangement in Photinus or Luciola where a reflective 


dayer containing urate granules underlies the photo- 


genic layer. In the most complex type a rich supply 
of trachese runs vertically through the reflective 
layer and then enters specialized cylindrical rods of ' 
tissue which pass straight through the photogenic 
layer. Here they give off lateral branches which end 
in conspicuous tracheal end-cells by breaking up into 
the tracheoles which supply the photogenic cells. 
Buck is satisfied that the tracheoles do not enter the 
cells; but there is evidence that they are connected 
together by an ultra-tracheolar network which may, 
perhaps, consist of open tubes. 

It is this very highly evolved system which pro- 
vides some of the most intriguing problems in the 
physiological control of luminescence. Light may be 
emitted as & steady glow or in the form of brilliant 
flashes showing a remarkable periodicity which is 
under the control of the organism. It is the control 
of flashing which has excited most controversy. 
There is no doubt that the organ is supplied by nerves 


' which stimulate it to activity. It is equally sure 


that the production of light is dependent upon the 
access of oxygen to the photogenic cells. Argument 
has centred around the question whether the cells, 
are stimulated directly to produce light—perhaps’ 
by the dissolution of barriers which normally separaté 
the enzyme from its substrate—or whether the nerves 
control the access of oxygen. It is well known that 
the endings of the tracheoles in many insects contain 
liquid whieh may bé absorbed into the tissues during 


‘activity and so replaced by air. It has been suggested 


that the enhanced oxygen supply which then results 
may be the cause of the light flash; but, as Buck 
points out, if this change does occur in the tracheoles 
of the luminous organ it is more likely to be secondary 
to the metabolic activity of the cells. The tracheal 
end-cells, an enlarged form of the cells which occur 
in many insects where the trachem break up into 
tracheoles, are a characteristic feature of the flashing 
type of organ. It has often been suggested that they 
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play some part in the process. Dahlgren described 
what appeared to be a sphincter around the tracheole 
at this point, and beyond it a structure with radiating 
fibres. Buck outlines a reasoned hypothesis according 
to which the glowing of the organ is dependent on 
the diffusion of oxygen into the tracheoles, while the 
flashes are due to the mechanical projection of ‘jets’ 
of air into the tracheole by the controlled relaxation 
and contraction of the sphincter mechanism in the 
tracheal end-cell. But he concludes that the evidence 
at present available is insufficient to decide between 
this hypothesis and that of direct nervous stimulation 
of enzymic activity in the photogenic cells. 
V. B. WIGGLESWORTH 


SYMPOSIUM ON SEARCHLIGHTS 


NE of the most important features of a scientific 
society is its capacity. to arrange a symposium 
on'a special feature of its activities and to publish 
the resultant papers. There are many subjects where 
the interested people are too few for the probable 
financial return to tempt an author to the publication 
of a book, and where in addition the knowledge is so 
specialized that no one author can easily do justice 
to it. The publication under review* is such, and the 
Ylluminsting Engineering Society deserves the thanks 
of those who, either as user or manufacturer, need 
to know about searchlights in some detail. The scope 
of the book is indicated by the sectional headings : 
“The Function and Design of Army Searchlights”, 
by E. W. Chivers and D. E. H. Jones ; “High-power 
Searchligbts of Wide Divergence”, by Air Commodore 
W. Helmore, H. K. Cameron, F. S. Hawkins, L. B. W. 
Jolley and L. M. King-Brewster ; . “Photometry of 
Searchlights”, by H. K. Cameron, E. H. Reyner, 
E. R. Thomas and G. T. Winch; ‘The Visibility 
of Targets in a Naval Searchlight Beam”, by W. D. 
Chesterman and W. S. Stiles; ‘“‘Some Visibility 
Problems Associated with Anti-Aircraft Set rchlight 
Beams”, by S. 8. Beggs and J. M. Waldram ; “Air- 
craft Searchlights for Anti-Submarine Warfare”, by 
Commander C. J. Carr. 

There are, in addition, some twelve pages of 
discussion. 

The meeting was held in London on April 15, 1947, 
and presumably the difficulties of post-war publica- 
tion are responsible for the delay in the appearance 
of the book. 

' As the titles suggest, there is & marked war-time 
flavour about the publication, although some of the 
"work was earried out before 1940 but has not pre- 
viously been made available to the scientific public. 
"The balance between the historical background of 
searchlight design, theory and photometry, and the 
‘immediate foreground of practical war-time develop- 
ment has been well maintained, and the result is a 
-récord which will find a place in many industrial and 
technical libraries. 


It may come as a surprise to many that an increase 


in intensity of a searchlight from 100 megacandles 
‘to 500 megacandles only increases the range by some 
50 per cent in clear weather and by only some '15 per 
-cent in medium weather. One may therefore be 
allowed to wonder whether the effort put into the 
development of the larger sizes of searchlight was 

* Searchlights. A series of five papers, with the discussion on those 


-papers and a further written contribution. Pp. 164. (London 
*Tiluminating Engineering Society, 1048.) 178. 6d. net. 


NATURE 


1, 1948 vol, 162 


justified, especially as it meant the VOPDDRSDNOR of 
&dditional spare parts. 

Probably the part which will attract most attention 
is the description of the design and manufacture of 
high-powered projectors for such special purposes 
as the interception of night-flying aircraft. and sub- 
marines lying on the surface of the sea. The "T'urbin- 
lite’-—to use the war-time code word—as finally 
designed consumed 140 kw. with a 90-cm. mirror 


September 


‘and was supplied by batteries which could operate 


for four periods of 30 sec. The whole was carried 
in the nose of an aeroplane, and the success of the 
scheme was demonstrated on many occasions. 
Figures are also quoted for the ‘Leigh Light’—used 
against submarines—showing that the number of 
U-boats seen was increased sevenfold by its use and 
that 11 per cent of all night attacks carried, out by 
its use resulted in ‘kills’, The specialist in photo- 
metry will find summaries of considerable value, of 
both theory and practice as applied to these mam- 
moths of the illuminating engineer’s industry, much 
of it available in convenient form for the first time. 
In the case of ‘visibility’, many of the problems only 
became urgent under the stress of enemy action. 
Some of the solutions are especially neat, such as the 
‘perspective’ -explanation by Beggs and Waldram of 
the case of the apparent sudden ending of a search- 
light beam to an observer near the projector. 

There are a number of errors and misprints which 
may cause difficulty, as, for example, p. 44, Fig. 17(b). 


.The symbols 0 and d appear to be interchanged. 


P. 45, third line, this expression has been dis- 
arranged in the printing. P. 133, in the formula the 
symbol o has been omitted after K in the square 
brackets. 

The book provides in a convenient form a technical 
treatise on its subject and, in addition, & record of 
war-time achievement of which the various authors 
have reason to be proud. The diagrams and pictures 
are clearly and well produced; but an index would 


-have increased the reader's pleasure and the utility 
. of the production. 


W. M. HAMPTON 


AFFORESTATION FOR BENGAL 


NYONE who has travelled by railway throughout 

India must have noticed the disparity reigning 
in the distribution of the forests in that country. 
In some'parts the railways pass through great and 
apparently interminable tracts of forest and jungle. 
In others, of which Bengal forms one of the best 
of examples, the converse is the case. Between. 
Calcutta and the foot of the Darjeeling Hills the 
traveller by railway passes over a great plain de- 
voted mainly to the production of rice, the villages 
mostly in groves of palm trees, but a total absence 
of forest. The forest part in Bengal represents only 
0-07 acre per head of population. Bengal has only 
9 per cent of its surface under forest, and a consider- 
&ble part of the latter is in the Darjeeling Hills and 
the Sundarbans south of Calcutta. 

Modern conditions &nd demands resulting from 
the Second World War, to some extent, and the 
great necessity to improve the agricultural soils of 
the Province, have at length roused the authorities. 
These soils are not manured. The large quantities 
of cow dung obtained from the great herds of cattle 
kept by the villagers are at present,-and have been 
for many centuries past, utilized as fuel for heating 
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and cooking purposes. 
projected afforestation plan for Bengal is to create 
plantations suitably distributed to provide fuel for 


these purposes and thus release the manure for its | 


proper use. A Bill for the purpose of afforesting 
of waste lands and for conserving what is left of 
private forests was introduced in the Bengal Assembly 
in 1944. The’ Bill was enacted in April 1945, and 
already considerable progress has been made so far 
88 private forests are concerned. 

Here we have somewhat similar provisions to the 


Dedication of Woodlands scheme in Britain (Nature, . 


Sept. 4, p. 364). The Bengal Government has the 
power and the duty of telling the owner how to use 
his forests, and the Government will meet all ex- 
penditure for the first ten years, and in certain cases 
and conditions the Government may make loans to 
private owners. As regards the waste land, the 


estimated area which should be, and could be,: 


afforested is four million acres or 9 per cent of 
the area of the Province. - If this area was afforested 
Bengal would then have no less than 18 per cent of 
its lands under forests. Much of this area, it is said is, 
above the paddy fields and is of a highland nature. 
It is said to have been under forest once, but with 
the forest removed soil deterioration, leaching and 
erosion resulted. Yet the land is believed to be 
afforestable. It is a big scheme and one which will 
make high demands on the forest staff of the Province 
in all its ranks. 

In the paper read by Mr. T. M. Coffey, chief 
conservator of forests, before the members of the 
Rotary Club, Calcutta, in 1947 (reprinted in The 
Indian Forester, 73, No. 11; November :1947), it is 
said that to carry out the programme will require to 
have a forest officer in every district in the Province. 
At presént there are ten districts with forest officers 
and seventeen without. There can be little doubt 
that this is a thoroughly sound scheme—but it will 
require phick, perseverance and drive and continuity 


in management and working to see its successful . 


completion. If this is fully recognized, enormous 
benefits will be eonferred upon future populations 
in the Province. E. P. STEBBING 


THE B.B.C. QUARTERLY 


N April 1946 the British Broadcasting Corporation 
inaugurated a new periodical entitled The B.B.C. 
Quarterly, which was intended for those in Great 
Britain and abroad who are interested, professionally 
or otherwise, in broadcasting and its organisation. 
During the past two years the successive issues of this 
journal have contained articles on a wide variety of 
subjects connected directly or otherwise with the pur- 
pose of broadcasting and its administration, and with 
the technical and radio engineering developments 
which are necessary for the ever-increasing' needs of 
modern broadcasting, including its international 
aspects. 

More than half the contents of the first number of 
the third volume, issued in April, comprises a series 
of articles by specialists introduced and edited by 
Sir Arthur Salter under the general title of '"The 
: Impact of Broadcasting on Great Britain's Life and 
Outlook—1I". The remainder of the issue ‘consists 
of three artieles dealing. with some present-time 
&etivities of the engineering sections of the B.B.C. 
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One of the objects of the ` 


, countries. 
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In the first article, Messrs. H. B. Rantzen and 


J. H. Holmes describe the proposed developments 
which are now being undertaken to provide adequate 
communication facilities, mainly telephone and tele- 
printer, over the whole network interconnecting 
London and the regional broadcasting centres in 
Great Britain. Following this, Mr. L. Hotine gives 
an interesting, illustrated account of the engineering 
arrangements which were made for broadcasting the 
Royal Wédding. On this occasion, commentaries and 
eye-witness accounts of the processions and marriage 
ceremony were made in forty-two languages for the 
B.B.C. Home, European and Overseas Services. 
Provision was also made for such accounts to be 
given to more than fifty stations and networks in 


' the Dominions and Colonies, and for similar facilities 


to be provided for the big networks and independent 
stations in the United States and in various European 
Certain limited television programmes 
were also provided ; and the success of all these 
arrangements is & tribute to the efficiency of all those 
concerned with this phase of the operation of outside 


, broadcasting technique. 


The third article deals with a subject of great and 
increasing importance in modern broadcasting: the 


_ suppression of unwanted radiation from medium- 


wave transmitters. Mr. J. B. Webb describes. the 


‘manner in which spurious radiations from trans- 


emitters can, by harmonics or combination frequencies, 
cause interference with other broadcasting services. 
This possibility has become more serious in recent 
years, due to the increase in both the number and 


power of stations in operation in the medium wave ' 


band. The-identification and attenuation of existing 


‘spurious radiations is often expensive and com- 


plicated, requiring the use of widespread technical 
facilities. But it is very clear that careful considera- 
tion should be given to possible unwanted radiations 
before a new service is introduced, or an increase in 
power contemplated at an existing installation. 





FORTHCOMING EVENTS 


Saturday, September |I 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SOIENOE, DIVISION 
FOR SOCIAL AND INTERNATIONAL RELATIONS OF SorENOE (at the Dome, 
Brighton), at 7.30 p.m.—Diseussion on ‘Science Across the Frontiers", 
(Dr. Julian Huxley, F.R.S.: Introduction; Dr. Joseph Needham, 
“Origins and Development of the Organisation of Internationa? 


F.R.S.: 
Scientifie Co- operation"; Prof. Pierre gwer: “Present Scientific 
Activities and Programme of UNESCO Dr. Paulo Carneiro: 


“The International Research Institute of the Hylean Amazon"). 


i 


Sunday, September 12 ` 


BRITISH ASSOCIATION FOR THE ADVANOEMENT OF SOIENOH (at me 
Dome, Brighton), at 8 p.m.—Rt. Hon.’ Viscount Samuel, P.C. 
“Science and Philosophy”’. rae, 


Monday, September 13 


BRITISH ASSOOIATION FOR THE ADVANOEMENT or. Screnon (ab fhe i 


Royal Pavilion, Brighton), at 8 p.m.—Prof. J. D. Bernal, FER. 


“Waves and Beaches". 
Monday, September |3—Tuesday, September 14 
SOCIETY FOR GENERAL MICROBIOLOGY (at the ‘University, St. 
Andrews).—Scientiflc Papers. 
Monday, September 13—Friday, September |7 
HORTIOULTURAL EDUCATION ASSOCIATION (at Edinburgh).—Autump 
Conference. 
Wednesday, September |5 


' ROYAL INSTITUTA OF CHEMISTRY (at Monson, House, 26 Portland 
Fince rondon W.1), at 7.30 p.m.—Dr. A. J. Turner: “Research 
on 


, ASSISTANT 


«~ BOTANISTS (2) to assist 
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Thursday, September 16 


ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, Lon- 
don, W.C.1), at 5 p.m.—Prof; C. von Fürer-Halmendorf: ‘‘Wealth 
and War among Two Himalayan Tribes". ES " 


Friday, September 17 


SOCIETY OF LEATHER TRADES’ CHEMISTS (in the New Chemistry 
Building, The University, Leeds), at 2 p.m.—Mr. G. S. Adair, F.R.S.: 
“Recent Work on Osmotic Pressures, Membrane Equilibria and Solu- 
bility Factors of Proteins in the Light of the Work,of Procter" (Third 
Procter Memorial" Lecture). j a 4 

ROYAL INSTITUTE OF CHEMISTRY, NEWOASTLE-UPON-TYNE AND 
NORTH-EAST COAST SxoTION (in the Chemistry Department, King's 
College, Newcastle-upon-Tyne), at. 3 p.m.—Symposium on “Polaro- 

: graphy and -Infra-Red Spectroscopy”. : 


Friday, September 17—Monday, September 20 


ASSOCIATION OF SPECIAL LIBRARIES AND INFORMATION BUREAUX 
(at Ashorne Hill, Leamington Spa).—23rd Annual Conference. . 


D 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following &ppointments on or 
before the dates mentioned : 

LEOTURER, and an ASSISTANT LECTURER, with special qualifications 
in ORGANIO CHEMISTR 7, and a LECTURER IN PHYSIOLOGY—The Secre- 
tary, The University, Edmund Street, Birmingham 3 (September 18). 

TEOHNIOAL OFFICER, State Advances Corporation of New Zealand 
Wellington (with a university degree, or its equivalent, in Applied 
Science, and a thorough knowledge of timber entomology, timber 
pathology and timber preservation)—The Official Secre ;, High 
Commissioner for New Zealand, 415 Strand, London, W.C.2 
(September 25). ‘ 

LEOTURER IN GEOLOGY, within the Department of Agricultural 
Chemistry, and an ASSISTANT LECTURER IN PLANT DISEASES in the 
Department of Agricultural Botany—The Secretary and Registrar, 
University College of North Wales, Bangor (September 25). 

ASSISTANT IN THE SCIENCE SERVICES DEPARTMENT, London Head- 
quarters—The Director, Personnel Department, British Council, 
3 Hanover Street, London, W.1 (September 25). 

LEOTURER (Grade IIc or II b) IN. PETROLEUM PRODUOTION ENGIN- 
EERING— The Seoretary, The University, Edmund Street, Birmingham 
3 (September 30). 

BroouxMIST with experience of research in cellular metabolism or 
enzymology for a research post in the DEPARTMENT OF LAOTATIONAL 
PHYSIOLOGY, to assist in the investigation of the intermediary meta- 
bolism of the mammary gland—The Secretary, National Institute 
for Research in Dairying, Shinfleld, Reading, Berks (September 30). 
y LOI. RESHAROH FELLOWSHIP IN PHARMACOLOGY— The Secretary 
Of University Court, The University, Glasgow (September 30). 

READER or SENIOR LECTURER IN APPLIED MATHEMATICS in the 
University of Adelaide—The Secretary, Universities Bureau of the 





British Empire, 32 Woburn Square, London, W.C.1 (September 30). -. 


LEOTURER IN PSYCHOLOGY in the United College, St. Andrews— 
The Secretary, The University, St. Andrews (September 30). $ 
Luorurmer IN BIOOHEMISTRY—The Registrar, 
College, Strand, London, W.0.2 (September 30). z 

SENIOR ASSISTANT IN THE PATHOLOGICAL DEPARTMENT—The 
Director, West Midlands Forensic Science Laboratory, Newton Street, 
Birmingham 4 (October 1). E : : * fees 

LEOTUREE (Grade ILe or IIb) in MiNING (Coal)—The Secretary, 
The University, Edmund Street, Birmingham 3 (October 1). 

RESEARCH ASSISTANTSHIPS (2) for work on (a) Physical and Chemical 
Aspects of Selective Flotation, and (b) Mining Research Problems— 
The Registrar, The University, Leeds 2 (October 4). 

SENIOR SOIENTIFIO OFFICERS, and SENIOR EXPERIMENTAL OFFICERS, 
for analytical work involving modern physico-chemical methods, in 
the Chemical Inspectorate (Atomic Energy), Ministry of Supply— 
The Secretary, Civil Service Commission, Scientific Branch, 27 Gros- 
venor Square, London, W.1, quoting No. 2281 (October 7). : 
., PRINOIPAL SorENTIFIC OFFICER or SENIOR SOLENTIFIC OFFICER 
(with first- or second-class honours degree in metallurgy, and experi- 

.;ence in the metallography of light alloys) in the Ministry of Supply 
-Headquarters in London—The Secretary, Civil Service Commission, 
“Scientific Branch, 27 Grosvenor Square, London, W.1, quoting No. 
* 2279 (October 8). " : 

LEOTURER IN MXDICAL-ENTOMOLOGY—The Secretary, Department 

of Entomology and. Parasitology, Liverpool School of ‘Tropical 
* Medicine, Pembroke Place, Liverpool 3 (October 30). 
in the preparation of a Flora of East 
(Tioploah) Africa, which is being undertaken by the Royal Botanic 
Gardens, Kew—The Under-Secretary of State, Colonial Office, Research 


Department, Sanctuary Buildings, Great Smith Street, London, S.W.1 : 


(October 31). 

LECTURER IN MATHEMATICS AND PHYSICS in New England Univ- 
ersity College (University of Sydney), Armidale, N.S.W.—The Secre- 
tary, Universities Bureau of the British Empire, 32 Woburn Square, 
London, W.C.1 (October 31). : 

SENIOR LEOTURER (Grade I) IN THE’ DEPARTMENT OF GEOPHYSICS— 
The Secretary, The University, Edmund Street, Birmingham 3 
(November 13). 

PRODUCTION PILE MANAGER, and an INSTRUMENT MANAGER, IN 
THE DEPARTMENT OF ATOMIO ENERGY, Windscale Works, Sellafield. 
Cumberland—The Staff Section, Ministry of Supply, Departmen’ 
of Atomic Energy, Risley, Warrington, Lancs. 

JOIVILIAN LEOTURER IN THE DEPARTMENT OF APPLIED MEOHANIOS 
of the Royal Naval College, Greenwich—The Secretary, The Admiralty 
(C.E. Branch I), London, S.W.1. 
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DEMONSTRATOR IN PHYSi0LOGY—-The Secretary, Charing Cross 
Hospital Medical School, 62 Chandos Place, London, W.C.2. 

LABORATORY TECHNICIAN (experience in electronics essentiab)—- 
The Director, Neurological Research Unit, National Hospital, Queen 
Square, London, W.C.1. ` M. - 

TEOHNIOIAN (Grade B)—The Area Pathologist, Musgrove Park 
Hospital, Taunton. , 

ENTOMOLOGISTS and PLANT PATHOLOGISTS in the Scientific Depart- 
ment of the East African Groundnut Schéme—-The Personnel Manager 
(Scientific), Overseas Food Corporation, Unilever House, London, 


1.0.4 


REPORTS and other PUBLICATIONS: 


(not included in the monthly Books Supplement) 


Great Britain and lreland 


Quarterly Journal of Mechanics and Applied Mathematics. Vol. 1, 
Part I, March 1948. Pp. iv +124. (Oxford: Clarendon Press; 
London: Oxford University Press, 1948.) 12s. 6d. net; annual 
subscription, 408. [156 

British Electrical and Allied Industries Research Association. 
Technical Report W/T 15: Electrical Pre-Warming of Tomato House 
Soil. By C. A. Cameron Brown and E. W. Golding. Pp. 26. (London: 
British Electrical and Allied Industries Research Association, 18582 


188. ] 

British Agricultural Bulletin. (Published quarterly“for Overseas, 
circulation only.) Vol. 1, No. 1, Spring 1948. Pp. 40. (London: 
British Council, 1948.) 58.; 15s.for 4 Nos. 21 

Interdepartmental Committee on Social and Economic Research, 
Guides to Official Sources, No. 1: Labour Statistics. Material collected, 
by the Ministry of Labour and National Service. Pp. iv t Er. 


(London: H.M. Stationery Office, 1048.) 9d. net. 1 
Tror: some Laboratory ag rc p B 


Air Ministry. Pilot E 
Dr. D. Russell Davis. (A.P. 3139.4.) .Pp. iv + 39. (London: H. 
Stationery Office, 1048.) 9d. net. 2 
Department of Scientific and Industrial Research. Report of the 
Chemistry Research Board for the Period 1938-1946, with Report of 
the Director of the Chemical Research Laboratory for the Year 1946. 
Pp.iv +68. (London: H.M. Stationery Office,1948.) 1s. 3d. net. [236 
Modern Influences on the University Aspect of Professional Training 
in Surveying. By Prof. C. A. Hart. Pp. ii+ 24. (London: H. K.: 
Lewis and Co., Ltd., 1948.) 2s. 6d. net. [236 
Symposium on Searchlights. Containing a Series of Five Papers 
resented at a meeting of the luminating Engineering Society held In 
ndon on April 15, 1947, the Discussion on those Papers and a further 
Written Contribution. Pp. 164. (London: Iluminating Engineering 
Society, 1948.) 17s. 6d. ` 246 
Where to Buy Everything Chemical. Pp. 220. (London: Where 
to Buy, Ltd., 1948.) 286 
Birds Month by Month. and Country Magazine. Vol, 1, No. 1, 
June-July. Pp. 40. (London: Allman and Son (Publishers), Ltd. 
1948.) 28. 6d.; annual subscription, 16s. 1286 


Other Countries 
Flòra of South Australia. (Handbook of the Flora and Fauna of 


te ‘South: Australia, issued by the South Australian Branch of the British 


Science-Guild, now incorporated with the British Association for the 
Advancement of Science.) Part 2: Casuarinaceae—Euphorbiaceae, 
By J.M?Blaek. Second edition. Pp. 253-521. (Adelaide: Govern- 
ment Printer, 1948.) 8s. 6d. [226 
"German Hydrographic Journal. (Issued with the authority of the 
Allied Control Council of Germany.) Vol. 1, No.1, January 1948. Pp. 44. 
(Hamburg: German Hydrographic Institute, 1948.) 3.50 R. marks. [226 
American Mosquito Control Association. - Bulletin No. 1: The Use 
of Aircraft in the Control of Mosquitoes. Pp. 74. (New Brunswick, 
N.J.: American Mosquito Control Association, 1948.) 1.25 dollars; 
to non-Members, 1.50 dollars. [236 
Carnegie Institution of Washington. Publication 175: Magnetic 
Results from Huancayo Observatory, Peru, 1992-1935. Pp. vi + 609. 
3.25 dollars. Magnetic Results from~Huancayo Observatory, Peru, . 
1936-1944. . V + 885. 2 dollars. (Researches of the Departmen’ 
of Terrestrial Magnetism, Vols. 10A and 10B.) (Washington, D.C.: 
Carnegie Institution, 1948.) 286 
South African Journal of Science. Vol. 44: Being the Report of 
the Forty-fifth Annual Meeting of the South African Association for 
the Advancement of Sctence, Oudtshoorn, 30th June to 4th July 1947. 
Pp. v 4-157. (Johannesburg: South African Association for the 
Advancement of Science, 1948.) 30s. net. i [286 
Papers of the Michigan Academy of Science, Arts and Letters. 
Vol. 31 (1945). . X +3825. (Ann Arbor, Mich.: University of 
Michigan Press; Oxford University Press, 1947.) an 


net. - 28 
Patents and Designa : Questions and Answers of Interest to Inven- 
tors and Industrialists. Pp. vii-+ 46. (Calcutta: Patent Office 
Society, 1948.) 2.8 rupees. [286 
Atvinnudeild Háskólans (University Institute of Applied Sciences) : 
Department of Agriculture. Reports, Series B, No. 2: Studies on the 
Origin of the Icelandic Flora, 1, Cyto-Ecological Investigations on 
Cakile. By Askell Lóve and Doris Love. Pp. 29. Reports, Series B 
No. 3: Ohromosome Numbers of Northern Plant Species. By Askell 
Lóve and Doris Lóve. Pp. 131” (Reykjavik: University Institute of 
Applied Sciences, 1947-1948.) [286 
United States Department of Commerce: National Bureau of 
Standards. Atomic Energy Levels as derived from the Analyses of 
Optical Spectra. Vol. 1, Section 1: The Spectra of Hydrogen, Deu- 
terium, Helium, Lithium, Beryllium, Boron, Carbon, Nitrogen, Oxygen 
and Fluorine. By Charlotte E. Moore. (Circular of the National 
Bureau of Standards, 467.) Pp. iii+ 75. (Washington, D.C.: 
Government Printing Ófüice, 1948.) 50 cents. [286 
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. TELEVISION DEVELOPMENT IN 
BRITAIN 


N important statement was issued on August 24 
outlining the Government's policy on the de- 
velopment of television in Great Britain. It will be 
recalled that ithe Television Committee, under the 
chairmanship öf Lord Hankey, issued its report early 
in 1945 with & number of specific recommendations 
on the manner in which, after the War, a public 
television service should be resumed and developed 
in Britain (see Nature, 155, 615; 1945). Acting with 
commendable speed and efficiency, the B.B.C. 
implemented the first of the recommendations by 
reopening the, London Television Service from the 
Alexandra Palace Station in June 1946. Next, with 
the view of extending the existing service to other 
parts of the country, work was begun on a similar 
station near Birmingham. 

Following a further recommendation of the 
Hankey Committee, the present Television Ad- 
visory Committee under the chairmanship of Lord 
Trefgarne was appointed, and has recently been 
examining the technical characteristics of the B.B.C. 
television system in the light of the latest develop- 
ments which have,taken place both in Great Britain 
and elsewhere. It is considered that the improve- 
ments in the quality of the picture presented by any 
of the alternative systems are slight from the point 
of view of the ordinary viewer, and are not sufficient 
to justify a change of system which would make all 
the present British receiving sets obsolete. Moreover, 
any change, such as the addition of another hundred 
or two hundred lines to the existing 405-line standard 


‘of definition, would prejudice more substantial im- 


^| provements, including possibly colour,at a later date. 
‘Such developments need further prolonged research 
before they can be realized in practice, and so far 
a can be foreseen, this will take several years. 


455 Hy On the advice of Lord Trefgarne’s committee, 


based upon the above considerations, the Postmaster- 
General has now announced, that the London tele- 
vision station will continue to operate for a number 
of years on the 405- -ling definition system, and that 
the same system is being adopted for the Midlands 
station, and is proposed for other British stations. 
This timely re-affirmation of ‘another of the recom- 
mendations of the Hankey Report puts an end to the 
uncertainty which has been created from time to 
time by the claims and propaganda for other systems. 
Xt also clears the way for the radio industry to 


' prosecute its plans for developing television markets 
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both at home and abroad. Now that the public has 
been given & reassurance that the existing system 
will be maintained, the industry is planning. to pro- 
duce half & million sets during the next three years. 


Also, every effort will be made to demonstrate the 
' advantages of the British system which, if it were 


adopted as.the standard in Europe, could provide a 
highly developed source of programmes and benefit 
from Great Britain’s unique experience of television. 

Work on the Midlands station at Sutton Coldfield 


is being pressed ahead, and it is hoped to open it in 


428 


the autumn of 1949. The station, albhough working 
on the same basic 405-line system as. the London 
station at Alexandra Palace, will have increased 
“powers of the vision and sound transmitters of twice 
and four times respectively. The carrier frequencies 
used will be ‘in the neighbourhood of 60 Mce./s., 
and the station, with its aerial system on & mast 
750 ft. high, will have a reception range of approx- 
imately fifty miles. The Post Office is providing 


alternative radio and cable links to convey pro-: 


grammes from London to Sutton Coldfield. The 
B.B.C. is working out proposals for further television 
stations on the 405-line system, with the next station 
in the north of England. The completion of this 
development should make television available to the 
greater part of the population of Britain, and set a 
standard of service which other countries may wish 
to follow. 


` 


- DEMOGRAPHY BETWEEN THE 
TWO WORLD WARS 


Europe's Population in the Inter-war Years 

By Dudley Kirk. (League of Nations: Economic, 
Financial and Transit Department, Publication 1946. 
II. A.8.) Pp. xii4- 312. (Geneva: League of 
Nations; London: George Allen and Unwin, Ltd., 
1946.) Paper, 15s.; cloth; 17s. 6d. 


“HE Office of Population Research, at Princeton, 
has abundantly justified its creation by issuing 
book after book of invaluable data often otherwise 
difficult to obtain. The book now reviewed is of 
primarily historical ‘interest, as 1939 is almost lost in 
antique mist so far as demographic data and political 
units are concerned. Yet the data for those days 
must to & large extent remain our guide for the future 
in spite of the millions of displaced persons and the 
holocausts of victims of war and dictatorships. 
The book is a modification of an earlier plan for a 


demographic atlas and it is well illustrated with. 
maps and cartograms; but the author wisely empha- ' 


sizes that a thousand persons in, say, northern Russia 
may be far more significant than a thousand people 
in some large urban centre; and on the other hand, 
he does ,not forget that, were'spatial relations the 
only or even the main factor, London and the Low 
Countries would be the distribution centre for-Europe. 
The student of population is always in trouble about 
the variable connotation of rural and urban, and this 
; is one of many reasons why we should be grateful to 
n^ Prof. Kirk for this book with explanatory discussion 
“rather than only; an atlas. A small community, of 

,, dormitory’ type, may be called: ‘rural simply because 

“it is\two or more miles from a ‘town, and on the other 

‘hand, à largo agricultural community, some attaining 
‘'50;000 people, may be called a town. 

Estimates for Roman imperial territory run be- 
tween twenty-three and thirty millions, so the 
population of all Europe at that time may have been 
some millions above this. Setbacks in the Dark Ages, 
through the black death and during the wars of 
religion, held back increase, so that estimates for 
1600 are about one hundred millions, and people 
increased only slowly until 1750 when roads, com- 
munications, faster ships, banks, manufactures and 
so on started the great modern spurt, to 187 millions 
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in 1800, 266 millions in 1850, 401 millions in*1900: 
and 540 millions about 1940. The fastest growth; bèi 
it noted, came between 1850 and 1900 when war 
devastation was relatively slight. "n 
North-western and Central Europe had become 
before 1930 an area of incipient population decline, 
whereas in the U.S.S.R. increase is still very rapid ; in 


fact, some fear a tendency to multiplication for some: 


time so rapidly that standards of living may tend to 
sink to those which are such an unhappy feature of 
the monsoon lands of Asia. Another aspect of the 
situation is shown in the estimate (p. 64) that by 1970 
there will be about 6-6 millions less men of military 
age in North-western and Central Europe but 13-2 
millions more in the U.S.S.R. Military losses, excess 
civilian deaths and birth deficits together make war 
losses about 22 millions. Military losses in the Second 
World War were heavy on the eastern front but less 
elsewhere. The losses through systematized murder 
were very great, especially in Poland and Yugoslavia 
and Greece. It is estimated that the War’s reduction 
of numbers in the U.S.S.R. was such that the popula- 
tion in 1946 was only equal to that in 1940 before 
the slaughter began. That equality was more or less 
attained gives an indieation of the height of the 
birth-rate even during the War. The rise in birth- 
rates in Western Europe since 1945 may be a con- 
sequence of changes in social attitudes and in income 


schemes, but it may be in a considerable degree a: 


result of the return of the men from the War. The 
dramatic falls in emigration to the United States 
after 1924 and to Canada and Latin America after 
1930 are notable as a pointer to the reduced oppor- 
tunities of open spaces. The emigrant would now 
tend to join an American proletariat, and in many 
eases he rather joins the proletariat in his own 
country and swells the prevalent discontent ; move- 
ments from southern Italy to Milan and Turin are 
an important factor in Italian affairs. But, on the 
whole, birth-rates in cities are lower than in the 
countryside; and territory under Soviet influence 
generally .proseribes emigration as a political erime. 

Migration within Europe in the nineteenth century 


_ led to a large increase of population in the Ukraine; 


but in the twentieth century the most notable fact 
was the movement of Poles, Italians and some 
Spaniards to France, usually to try to cultivate the 
poorer soils or to do menial work, sometimes thereby 
making more ‘superior’ jobs for Frenchmen. In parts 
of south-east and north-east France aliens. and 
naturalized persons were more than 10 per cent of 
the population about 1930; but the economic 
blizzard sent some Poles back to their native land. 
The immigrants to France naturally included a large 
proportion of men between twenty .and forty-five. 
Parts of the south-east Plateau Central have lost 
population heavily. A renewal of migration within 
Europe on a large scale might become revolutionary 
in its effects ; it proceeds, however, quietly and very 
effectively, generation after generation between Scot- 
land and England in both directions. 

Expectation of life has been lowest in Rumania 
and Yugoslavia, with Greece, Bulgaria and the 
U.S.S.R. a little better. It is highest in the Nether- 
lands, Sweden, Denmark, Norway and Switzerland. 
Rumania in 1936-39 still lost more than 15 per cent 
of its babies in their first year of life. 

The study of agricultural population could have 
been made more profitable by using more fully data 
collected by Dr. C. J. Robertson for a conference on 
rural life in 1939 and other analyses which show the 
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crowding, under-employment and poverty of rural 
populations on several parts of the Loess zone of 


millennium B.C. by peasants and clinging to tradi- 
tional ways which the original fertility of the soil 
į seemed to permit. In some parts of the Loess zone 
į the yields of crops are very low, the holdings are 
! miserably small, alternatives to farm work are far to 
seek, birth-rates remain high as usual among popu- 


would be better if 30-50 per cent of the population 
could be moved away. Even modernization of 
methods of cultivation would give only very partial 
relief. 


has given us a mass of,valuable data with a notable 


absence of tendentious arguments. The book should , 
' accurate determination, dealing with such prehistoric ' 


H. J. FLEURE 


be in all serious libraries. 


ANCIENT EGYPTIAN MATERIALS 
AND INDUSTRIES 


Ancient Egyptian Materials and Industries ` 
By A. Lucas. f 
(London : Edward Arnold and Co., 1948.) 25s. net. 


HIS book deals with a branch of prehistorie 

archæology in the Nile valley which the late Mr. 
Lucas made especially his own. So often prehistor- 
ians are mainly concerned with early sequence dating: 
and a classification of thé ancient objects found. 
But Mr. Lucas was interested in the details of the 
manufacture of everyday objects and of how and 
whence the necessary materials were obtained. 


Although primarily dealing with the Nile valley : 


and Egyptology, much of what he wrote can, with 
modifieation, be applied to other regions—at least 
from Neolithic times onwards. A glance at some of 


~ 


the chapter headings shows the kind of problems ` 


Mr, Lucas set himself to solve. For example, he asks 
what adhesives were used ? These were required for 
many purposes such as sticking siekle-blades into 


their hafts and preparing surfaces for tomb-paintings. , 


In the latter case it had been thought that white of 
egg (from the eggs of wild-fowl, as barndoor hens 
were at that time unknown in the. area) was used as 
.& ground, but now on further investigation this does 
not seem so likely.. But beeswax, glue, gypsum, 
resin, solder, etc., have all been identified. The need 
for beeswax led to the extensive cultivation of bees : 
some resins occurred locally, but the aromatic 
varieties used.in perfumes, etc., had to be imported 
from southern Arabia. All primitive peoples manu- 
facture some sort of alcoholic drink. What materials 
did the ancient’ Egyptians use for the purpose from 
predynastic times onwards? It seems evident that 
both beer and wine were known; though it was 
impossible to produce any -kind of spirit, as the 
process of distillation was unknown until much later. 
It appears to have been a new discovery in the time 
of Aristotle. What kinds of building stone were used, 
and how was granite cut at & time when steel wag 
unknown? What mortar was used? How were 
finely made statuettes carved from very hard stones, 
and how were holes for suspension bored in such 
things as beads, amulets and the like? ‘‘Cosmetics 
are as old as vanity.". Yes, indeed, and perhaps we 
may be thankful that eyelids are no longer painted 
green, though blood-red pae are still with us. The 
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green mineral malachite (a hydrated copper oxide) 
was used, being ground to powder on hard stones 


' and made into a paste. Woodash fires (the ash con- 


taining alkali) over quartz pebbles, which had been 
so utilized as mortars, may have led to the discovery 
of the well-known blue glaze. Lead glaze came later. 
What metals were known at the various periods, 
and where were they mined ? How was mummifica- 
tion accomplished ? What was the process employed 
to obtain flat sheets of writing material from the. 
; pith of the plant papyrus? These and many other 
fascinating questions are posed and answered by 
Mr. Lucas. 

Finally, there is given a brief historical survey,. 
and the above information is fitted, as it were, into 
1 the historical sequence. 

It is very pleasant to find a chemist, trained in 


problems. ‘There are some prehistorians who have 
, reached back to their subject from their later 
historical studies; they bring with them the 
historian’s .outlook. Others again reach up from 
_ geological investigation and bring to bear on the 
problems the geologist’s point of view. ere we 
: have the chemist’s outlook, and it is both novel and 
' stimulating. ,Of course, Mr. Lucas was not the first of 
his kind to envisage such investigations; but he of 
‘all others had particularly. made it his own. He 
' opened up the new field in his earlier editions, and 
' this revised and more definitive volume will be wel- 
comed by all who are directly or indirectly interested 
„in the way men lived in the Nile valley in the remote 
past. «M. C. BunxrTT 


RECENT RESEARCHES IN ` ^» 
PHYSIOLOGY f 


: Annual Review of Physiology 

‘Victor E. Hall, Editor; Jefferson M. Crismon, 
Associate Editor; and Arthur C. Giese, ‘Associate 
‘Editor. Vol. 10. Pp. xi--552. (Stanford, Calif.: 
Annual Reviews, Inc., 1948.) 6 dollars. 


T is rather & sobering thought that within three 
years of the end of the War a book of more than 

' five hundred pages is required to review the written 
contributions to one small corner of biological science. 
With such a literary output some kind of annual 
. survey is clearly necessary, if only as a time-saving 
measure, to guide the worker or student to those 
articles relevant to his interests. Reviews, however, 
‘are something more than intelligently arranged, 
i catalogues, for they can present a periodical appreoeia- , 
tion of the state of knowledge in the various fields ° 


‘and in this way help a worker to,: follow, general, n iy 


trends in branches of* ‘the science other. than’ ‘his own. 


1 A third value to be, attached to such sufveys is:that, ae 
‘by their general dissSmination, they ‘can exert a » 


‘unifying influence which -may be considered a direct « 
contribution to a truly international spirit. 

|i Viewed from these three points of view, the tenth 
i volume of “Annual Review of Physiology" has great 
‘merit. -A wide range of subjects is covered in its 
twenty-three. sections, the only notable deficiency 
being “Excretion”, and this omission is due to 
‘circumstances beyond editorial control. 


As a guide to publications, each section provides ' 


‘a, generous bibliography and there are large author 
‘and subject indexes. Certain sections have their: 


’ 
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bibliographies arranged in alphabetical order; this 
has a distinct advantage over a chronological arrange- 
ment where the reference hunter is concerned. 

The most valuable sections are those in which the 
authors have made some assessment of the significance 
of the results recorded, on have attempted to harmon- 
ize evidence from various sources or to formulate plans 
for the resolution of conflicts or problems developed 
in the articles under review. Of course, this can only 
be attempted in a limited number of cases, but such 
constructive presentation is very helpful and fully 
justifies the careful selection of authors by the 
editorial board. Noteworthy examples of this type 
are found in Eccles’ discussion on conduction in 
nerve, Osgood's account of hemoglobin formation 
and erythropoiesis, Wilhelmi’s picture of the sig- 
nificance of hepatic anoxia in shock, Brobeck’s 
attempt to harmonize the ‘central’ and ‘gastric’ 
components of hunger and Anderson’s account of 
thyroid physiology. 

The third potential of this publication, its inter- 
national influence, is recognized by the editorial 
board in the preface. The board regrets the persistence 
of difficulties in obtaining contributions from a truly 
universal field, but affirms its intention to persist 
in its attempts to overcome these barriers. In 
this jt must receive every encouragement from 
those who believe in scientific freedom. 


um 
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A COMPARATIVE HISTOLOGY OF 
: VERTEBRATES 


„Microscopic Anatomy of Vertebrates 
"By Prof. James I. Kendall. Third edition, thoroughly 
Yevised..Pp. 354. (London: Henry Kimpton, 1947.) 
805. net: ` : 


st x = 

T is a defect of the great majority of text-books 
of histology that, being intended chiefly for medical 
students, they wholly neglect all vertebrate- classes 
except the mammals. As a result, students of zoology 
either learn no histology, or, being led into the sub- 
ject by men whose interest is limited to one class, 
and even to one species, aóquire & slight superficial 
knowledge with the same limitation. The book under 
review attempts to tackle the subject in a less limited 
manner. Inevitably, because of the vast preponder- 
ance of work done on mammals, it is heavily in- 
fluenced by our knowledge ôf the microscopic anatomy 
of that class; but it is rich in descriptions of histo- 
logical structures in other classes. Thus, the chapter 
on. the integument deals with the skins of the dog- 
fish, of teleostean, fishes, of the frog, reptiles, birds 
D^ and mammals} it ‘that on excretory organs discusses 
separately the, pronephrie, mesonephrie and meta- 
nephrie kidneys, as illustrated in such animals as 

‘the hag-fish; the frog and the mammal. 

Of eourse, no book of this kind, held within these 
‘limits of size, could satisfy every reviewer, and the 
present reviewer would have preferred greater em- 
phasis on considerations of function and especially, 
where possible, on the functional differences correlated 
with differences of structure. On points of detail, 
one is made a little uneasy by finding the terms 
“pre-cartilage’, ‘chondroid tissue’ and ‘pseudo- 
cartilage’, used as synonyms. In the section on bone 
there does not seem to be any recognition of the 
existence of a microscopically homogeneous sub- 


2 « 
* 


| NATURE 


September [8, 1948 vol. 162 


stance between the fibres, or of a distinction between 
lamellar and non-lamellar types of bone. The 
description of the dog-fish skin and placoid scale 
could well be revised, and the figure replaced; in 
the ganoid scale it is incorrect to describe the 
ganoin layer as ‘fibrous and uncaleified". In the 
paragraph on myogenic and neurogenic theories of 
heart-beat, statements are made which will lead 
students to believe that the elasmobranch heart is 
two-chambered and that of amphibians three- 
chambered. 

The book is well illustrated with photomicro- 
graphs and diagrams, a number being new since the 
second edition. Some of the diagrams are rather 
crude, and one would have liked to see an illustration 
which would have made easier ‘the identification of 
leucocytes in some laboratory animals below the 
mammalian level, especially of the Amphibia. 

However, the reviewer, having done his duty by 
carping a little, would like to end: this is a good 
book, and it should be in every zoological library. 

P. D. F. MURRAY 


- CYANOGEN COMPOUNDS 


Cyanogen Compounds : 

Their Chemistry, Detection and Estimation, By 
Herbert E. Williams. Second edition. Pp. xvi+ 443. 
(London: Edward Arnold and Co., 1948.) 405. net. 


HE chemistry of the cyanogen compounds is 

one of the more difficult branches of the subject, 
and is one on which it is not easy to find collected 
information. The first edition of this book, published 
in 1915, served a very useful purpose in bringi^g 
together a large amount of information in a systematic 
form, and the new edition is necessary in view of the 
work which has appeared since that time. The 
treatment is practical, scarcely any space being given 
to theory, and in some cases this is a real defect of 
the book. The only formula for Prussian Blue is an 
old one which is incorrect, no notice being taken of 
recent work in this field which has eleared up much 
obscurity. Many of the formule given in all, parts 
of the book are semi-empirical, and some account 
should have been teken of modern co-ordination 
formulæ for the compounds. 

The treatment covers all that could be expected 
from the title, and a praiseworthy feature is the 
inclusion of many compounds which have not been 
investigated for a long time, some of which would, 
no doubt, repay new work and show interesting and 
useful properties. The chapters include the subjects 
of cyanogen and its derivatives, cyanamide, urea and 
related compounds, cyanates, cyanides, iron-cyanogen 
compounds, nitroferricyanides, thiocyanates, and five 


‘chapters on analysis, which are particularly note- 
"worthy. References to literature are mostly given, 


and’ some patents are listed. 

The book, taken as a whole, is good, and is one 
which should be found useful in the laboratory. ‘The 
absence of an adequate theoretical background makes 
it essentially a work of reference. The reviewer 
noticed an unusually large number of errors in 
names, many of which appear also in the index: 
these include ““Maequer” for Macquer, "Vanquelin" 
for Vauquelin, ‘“Hautefeville’ for  Hautefeuille, 
“Blitz” for Biltz, ete. This creates a certain lack of 
confidence in the accuracy of the text. Some 


` ordinary words also appear in unfamiliar forms: 
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' *defraction" appears for diffraction, "tantallium" But even for those not versed in the finer points of 
for tantalum, “turpin” for terpene, ete. Although statistical practice there is much that is revealing 
the author claims that the full references will enable about the Colonies in the figures presented. In fact, 
his often sketchy accounts to be extended, references at the end of her study. Miss Deane suggests some 
are sometimes missing, as, for example, in the of the more obvious ways in which the figures may 
inadequate paragraph on cyanogen fluoride. be applied to bring out certain conspicuous features 

J. R. Parzineron ' of Colonial economies, for example, the proportion 
‘of income that flows abroad from such territories, the 
distribution of income between Europeans and 
: ; ea the industrial structure of the economies 
l and so forth. Above all, for the purposes of plannin 
COLONIAL NATIONAL INCOMES Colonial economic development such S m "d 

&bsolutely essential. Planning, to be successful, 

must be done in the light of its effect on total national 

income, its distribution, and on the channels by 
which it is spent. For oses of Colonial develop- 

Pp. xvi+173. (Cambridge: At the University Press, ment, Pah se we A dE $5 oe many Ake 

1948.) 12s. 6d. net. ! Colonial national income calculations such as the - 

NE of the most serious gaps in our knowledge of painstaking work Miss Deane has given us—and the 

Q' the Colonies has been the lack of adequate sooner the better. D. RANDAL WIGHTMAN 

statistical analysis of their economic structures. ‘True, i 

there is much scattered statistical material, as a is . 

not always easily accessible and little work has been i 

done to bring it. all together to form comprehensive BIRD PICTURES 

surveys of the Colonial economies. Fifty Prints . G 


This book, of its kind a pioneer study, does much ` By Emerson Tuttle. With an Introduction by . 
vto fill this gap, in respect at any rate of three Colonial Chauncey Brewster Tinker, a Critique by Lewis E. 
territories, and ably shows the possibilities as well as York, and a Complete Catalogue from 1921 to 1946. 
the difficulties of extending this work to other Colonies. pp, xv + 21 + 50 plates. (New Haven, Conn. : 
The main objects of Miss Deane's study were, first, Yale University Press; London: inu University 
to discover by experiment the possibilities andlimita- Press, 1948.)", 82s. 6d. net. 
tions of applying to the Colonies the techniques e í 
evolved for the measurement of the national income Wings in the Wilderness E a 
of the United Kingdom; and secondly, to throw By Allan D. Cruickshank. Pý. xiv + 125 + 125 
light on the economic structure and problems of-the plates. (New York and London: Oxford Univetsity 
areas studied. For these purposes three Colonies ‘Press, 1947.) 35s. net. 
were examined, Northern Rhodesia, Nyasaland and ‘HE beauty of the bird, its‘elegance, its grace 
Jamaica, and their national incomes for the year -and its wonder of colouring have ever attracted 
1938 calculated. As this inquiry had its beginnings the artist; note, for example, the prominence of the 
in the early part of the War, 1938 was thought to bird in Chinese and Japanese art. We have here two 
be the most suitable year for which to make the books dealing' with bird portraits, in ‘which the 
calculation as there appeared to be relatively more artistic theme is the predominant one; but -the 
material for that year than for other recent years. , approach is from different angles, one being that of 
Nevertheless, it is impressed upon us throughout the the etching and the other that of the camera. 
-study that the main limitation of all the calculations The first mentioned is a collection of fifty prints 
is lack of data. Moreover, the inquiry was carried by the late Emerson Tuttle. There are landscapes 
out under all the difficulties of war-time London, among them, but the greater part consist of portraits 
without first-hand knowledge, by way of field- of birds, including. niany. pictures of owls and hawks. 
work, of the territories to which they relate, and Feather texture and bird character are remarkably 
therefore the results must be regarded as highly delineated in these: dry- -points, the owls being espec- 
tentative and insufficient to “support firm conclusions  ially. satisfying, in “particular the portrait of a 
on economie conditions in detail". It is the purpose snowy owl. The feathers are so soft and fluffy: you 
of the research project, however, that the inquiry feel as if you" must stroke them. One mammal 
should be carried into the field. , breaksthe sequence, an alert and vigorous red squirrel; 
Mention merely of two problems will serve to In "Wings in the Wilderness" we have répro- 
illustrate the difficulties that Miss Deane had to face. ' ductions of 126 photographs from the camera. of'Mr, '" 
The first is that of measuring the national income Allan Cruickshank, in which birds ‘aiid birds.only ‘are. 
of a territory where a large proportion of thetin- portrayed, and as in the case of Mr. Tuttle’s pictures, 
habitants are wholly dependent, or nearly so,' 0n chiefly the birds of North America." We are accus- 
subsistence farming; and secondly, the problems tomed to think that. ‘British bird photographers do 
created by the existence of two races in one Colony, ;' well with their cameras; but this volume shows the 
Africans and Europeans, the latter often with little ‘high standard achieved by the ornithological camera 
degree of permanency, and where a significant pro- users of the United States. Young birds, old birds, 
portion of the wealth created in the area in fact birds feeding young, birds swimming and birds in 
goes abroad in the form of profits, rents, interest flight are portrayed with great skill. Among so many 
and extra-colonial expenditures. That there are masterpieces of the camera, it is difficult to select 
bound to be errors of calculation in the attempt to pictures for particular praise ; but the osprey on the 
. .cireumvent such problems with so little data is wing is remarkably good and the wild turkey, a fine 
‘inevitable; the surprising fact is that the margins old gobbler, of especial interest. This is a book to 
of error which Miss Deane has worked out for her interest everyone who has ever taken a snapshot of 


calculations should be so small. & bird. X 5 FRANCES PrrT 
+ 


The Measurement of Colonial National Incomes ' 
By Phyllis Deane. (National Institute of Economic 
and Social Research, Occasional Papers, No. 12.) 
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The Feeding of Farm Livestock 
By, J. C. B. Ellis. (Agricultural and Horticultural 
Series.) Second edition, revised. Pp. xiv-+271+26 
plates. (London: Crosby Lockwood and Son, Ltd., 
. 1947.) 18s. net. ~ tv 


“HE author's primary object has been to show 
| how rations for any class of livestock-may bet 
constructed by the use of the Kellner starch equiv- 
alent system and protein-equivalents as measures: for 


energy and protein requirements, and this object the | 


has achieved in a smooth and satisfying manner. Like 
other books on the scientific feeding o? farm animals, 
this volume conforms to the usual pattern, a prelim- 
inary éxplanation of the theoretical bases of scientific 
rationing being followed by a general description of 
feeding stuffs in common use, while in the latter 
chapters the prineiples of the rationing and manage- 
ment of the various classes of farm livestock are 
clearly and simply expounded. Following the experi- 
mental results of American investigators, the author 
has based the maintenance requirements for energy 
on'the three-fourths power of the live-weight of the 
animal instead of on the usual surface law, and bas 
also applied the seme principle to the protein require- 
ment estimations. 

Owing to compression of material, the reader may 
be led falsely to assume that digested fat material is 
transported in the portal blood stream (p. 14), that 
ptyalin is present in the saliva of all animals (p. 13), 
and that metabolizeble energy is the same as gross 
digestible energy (p23). There are algo a few typo- 

-graphicel andi -cross-indexing errors (pp. l, 12, 214, 
215 and 219). Apart fromi these minor faults, the 
book is attractively produced, the print is very read- 
able, and the twenty-five photographic illustrations 
help materially to sustain the reader’s interest. 
d ` E. T. HALNAN 
: . e fi 
Tables of Supersonic Flow Around Yawing Cones 
By the.Staff of the Computing Section, Center of 
Analysis, under the direction of Zdeněk Kopal. 
(Massachusetts Institute of Technology, Department 
of Electrical Engineering, Center of Analysis, Tech. 
nical Report No. 3.) Pp. xviii + 321. (Cambridge, 
Mass. : Massachusetts Institute of Technology, 1947.) 
n.p. E 
HESE tables are préfaced'by an account of the 
. theory, which is baséd on work by Stone, hither- 
to unpublished. It is assumed'that the motion is 
“steady and isentropic.along, each streamline behind 
the'shock wave, but not irrotational. The steady 
‘angle of yaw is taken to be a small ‘quantity of the 
. wfirst order, and the equations for'the first order 
Yperturbations of the known flow for zero yaw are 
^ "worked;'out. Ultimately the solution is made to 
-'depend.on a nQn-homogóneous ordinary differential 
equation of tHe “second order. It appears that the 
shock wave iš -a circular cone the angle of yaw 
of which differs from that of the body. 

Numerical integrations of the fundamental differen- 
tial equation are the basis of the tables. ‘The ratio 
of the specific heats for air is taken as 1-405 and the 
semi-apex angle of the cone ranges from 5° to 15° in 
steps of 24°, and upward to 50? in steps of 5°. For 
each apex angle results are tabulated for equally 
spaced values of the ratio of the axial component of 
velocity at the surface to the velocity of escape into 
a vacuum. Consequently the Mach numbers, which 
are stated, show irregular.increments. 

7 ` W. J. Duncan 
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The Experimental Situation in Psychical Research 


By S. G. Soal. (Being the Ninth Frederic W. H. 
Myers Memorial/Lecture, 1947.) Pp. iv + 64+ 4 
plates. (London: Society for Psychical Research, 
1948.) 2s. : 


N the ninth Frederic W. H. Myers Memorial 

Lécture, Dr. S. G. Soal has given an admirably 
succinct summary of the present situation as regards 
experimental psychical research,.and has added a 
few short “criticisms on the various attempts now 
being made to bring the phenomena of telepathy and 
telesthesia under a rigid system of control. He 
describes his own experiments with Mr. Shackleton 
and Mrs. Stewart, briefly considers the various group 
experiments associated with the late Mr. Whately 
Carington, and has a few words to say on the Duke 


- University series and the picture tests favoured by 


Dr. Hettinger. , i 

From the results of his own work, Dr. Soal thinks 
that it is largely a waste of time to conduct mass 
experiments with unknown percipients unless it be 
with the view of discovering sensitives of marked 
ability. He prefers to concentrate attention on 
persons of promise and, if possible, dévelop the 
faculties so that they may become amenable to 
experimental procedure and the results to statistical 
analysis. Unfortunately, good subjects and trained 
experimenters are rare, so that the prospect of rapid 
progress does not appear to be bright. The technique. 
for a repeatable experiment already exists; but for 
this to be successful’ the co-operation of a reliable 
subject must be obtained, and thus the search for 
such subjects must be considered to be of major 
importance. 


Nairobi, Master Plan for a Colonial Capital — - 
A Report prepared for the Municipal Council of 
Nairobi. By Prof. L. W. Thornton White, L. Silber- 
man and P. R. Anderson. Pp. vii- 92. (London: 
H.M. Stationery Office, 1948.) 21s. net. 


Ne started in 1896 as-& transport depot on 
& site that was none too favourable except for 
the railway which reached it three years later from 
the coast. Since then it has grown rapidly but largely 
without & plan, and now, with more than 100,000 in- 
habitants, isone of the largest inland towns of 
tropical Africa. : The population is mixed, with Bantu 
Negroes in the majority; next in number Indians, 
and fewest, but in a dominating capacity, Europeans. 
At an altitude of 3,600 feet it has a climate suitable 
for Europearig and its centrality marks it out as the 
eventual capital of all European-held East Africa. 
At its present rate of growth it should reach nearly 
300,000, which the authors think will be'a desirable 
size about 1975, that is to say, if the serious problem 
of an adequate water supply can be solved. The 
rapid rise called for the planning and regulating of 
the town growth, and the present volume is the out- 
come of & careful study of the site and the functions 
of the town both at present and in the years to come. 
It was prepared at the instigation of the Municipal 
Council of Nairobi,by &n architect, a civil engineer 
and a sociologist. ‘The inclusion of the last in the 
team was a recognition that problems of race, caste 
and religion as well as purely material considerations 
had to be faced. The report not merely plans Nairobi 
for many years to come; it is also a discussion:of 
the prohlems involved by Europe's introduction of 
the town and all it involves to the agricultural and 
pastoral peoples of tropical Africa. . x 


1948 


"OBSERVATIONS ON SLOW 
MESONS OF THE COSMIC 
RADIATION ' 

By U. CAMERINI, H. MUIRHEAD 


AND 
Dr. C. F. POWELL. 
H. H. Wills Physical Laboratory, University of Bristol 
AND 
D. M. RITSON 


Clarendon Laboratory, Oxford 


4 


No.4ll& September 18, 


Introduction 


ECENT observations: have indicated that the 
slow negative mesons observed to be created in 
nuclear interactions taking place in photographic 
emulsions ‘exposed to the cosmic radiation can 
produce disintegrations of both light and heavy 
nuclei. Both the modes of creation and extinction, of 


at least the majority of these particles, are therefore: 


consistent with the assumption that they have a 
strong interaction with nucleons. In this paper we 
describe experiments which indicate that'the negative 
mesons of mass ~ 200 m, in the penetrating com- 


ponent of the cosmic radiation, even when captured: 


by heavy atoms, rarely, and possibly never, produce 


disintegrations of nuclei with the emission of heavy. 


charged particles. 

The results also show that in experiments made 
near the ground, there is present, in addition to the 
downward stream of mesons of mass ~ 200 me, an 


upward stream of similar particles with an intensity ^ 


approximately half that of the downward component. 
These mesons are accompanied by c- and x-mesons, 


and a comparison of the relative numbers of the ' 


different types allows us to make an estimate of 
the mean life-time, tx, of the heavy particles. The 
value thus obtained is 6 + 3 x 107? sec. 


Experimental Method 


The present experiments were initiated as part of a 
series designed. to determine the life-time of the 
different types of mesons present in the cosmic 
radiation. The main principle of the investigation 
was to observe the reduction in the number of 
heavy positive and negative mesons (~ 313 me), 
brought to rest in our emulsions after being generated 
in matter disposed around the plates; as the distance 
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between the plates and the surrounding matter was 
increased. 

As a first step in this programme, preliminary 

experiments were made at the Jungfraujoch with the 
simple arrangement shown in Fig. 1. We anticipated 
'.that the observations would allow us to determine the 
. quantity of neighbouring matter which it would be 
“necessary to employ in order to obtain a sufficient 
iücrease in the number of tracks of .heavy mesons. 
In eack case, twenty-four plates, Ilford Type C2, 
'bòron-loaded, 100 u thick, in their original packing, 
were enclosed i in & box of tinned iron (0-5 mm. thick), 
and supported 2 metres from the floor, and about 
60 em. below a light roof, with the surfaces of the 
In one case the 
plates were supported from the roof by strings; in 
the other they were placed on a light iron tripod, and: 
surrounded on the four sides by lead blocks 5 cm. 
thick, the top and bottom of the assembly being left. 
free. 

After an expdsure of 35 days, the plates were 
marked so that their orientation during the exposure 
and their order in the assembly was known; and 
they were afterwards developed by the methods 
recently described?, The present results, were 
obtained in the microscopic examination of 9.6 cm.? 
of the emulsion of the plates thus obtained. In 
analysing the experimental results, we employ the 
classification for the different types of mesons given 
in an earlier paper’. The terms ‘p-meson’, 'c-meson', 
etc., are employed for the different categories of 
mesons: classified phenomenologically:;. and ‘x-part- 
icle’, ‘u-particle’, when it is possible * to distinguish 
particular types more precisely.‘ 


* 


Angular Distribution of the p-Mesons 


The directions of motion of the mesons, at their 
points of entry into the emulsion, were first determ- 
ined. In every case, we chose to measure only the 
angle, relative to the vertical, of the projection of the 
track on the plane of the emulsion. 'd'he^fesulting 
angular distributions thus obtained, for p-Mesons, are 
shown in Fig. 24, the full lines corresponding to the 
measurements on the plates obtained without lead, 
curvea; and the dotted lines, to those obtained with 
lead, curve b. 

It wil be seen from: Fig. 24 that, both in the 
experiments with and* without lead, there is & pro- 
| nounced downward flux*of particles accompanied by 

an upward stream of about half the intensity ; and 
that the numbers of particles in these directions are 
not appreciably influenced by the presence of the 
lead. The difference in the two distributions is given 
in Fig. 24, curve c, and shows that a considerable. 
number of p-mesons enter the plates in; directions . 
which indicate that they come from the Jedd: QU 

We must anticipate that the Coulomb: scattering 
in the plate assembly will cause the observed :direc- 
tions of motion to differ from those ‘of the particles 
before they have been reduced to the relatively low 

speeds at which we can observe thém. - An analysis 
indicates, however, that these changes in direction 
are not serious, and that the original distribution 
must have been similar to that observed. Deviations 
become more frequent as the velocity of a particle is 
reduced, and we have therefore drawn the corres- 
ponding angular distributions for those particles of 
residual range greater than 300g. These dre shown, 
in the form 'of apolar diagram, in Fig. 3, curves a 
and b, and. display the same features as the results 
obtained .by including the. measurements made for 
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Fig. 24. Experimental results, p-mesons 


1 ‘Curye (a), exposure without lead; (b) exposure with lead; 
(c) difference between (b) and (a) 


b A 
ali mesons, irrespective of their residual range in the 
exnulsion; curves c and d. It is a satisfactory feature 
that the pronounced ‘waist’ in the distribution with- 


out lead is accentuated when the results for the short ' 


tracks are excluded. 

We have estimated the original distribution of the 
-directions of motion of the mesons which stop in the 
plates, employing the scattering: ‘formule developed by 
E. J. Williams, and the result’ is shown in Fig. 2B, 
curve d. Owing to scattering in the plates, such an 
original distribution should appear in,the experiments 
without lead like that shown in curve e of the same 
figure; and, in the experiment with lead, as curve f. 
' The estimated original angular distribution of the 
downward flux ‘of mesons appears to be in reason- 
‘able. agreement with the measurements, made by 
: Greisen?, with ‘a, counter telescope, on the mixed 

stream of electrons and slow mesons which form the 
‘soft component of the cosmic radiation. 

As a step towards calculating the absolute intensity 
of the mesons, we have plotted the distribution in 
range of the observed particles. In agreement with 
the previous results‘, the observations show that the 
observers record the mesons, of which the length of 

- the projection ‘of the track is greater than 200u, with 
constant efficiency. Further, the consistency between 
, the results of two observers, obtained in the examina- 
tion of the same plate, shows that this efficiency is 
close to unity. The absolute intensity, Ip (0), the 
; number of p-mesons per o.c. per unit "galid angle per 
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Fig. 2B. .Caleulated distributions to fit experimental data. 
Curve (d) calculated original angular distribution unmodified by 
scattering ; (e) estimated distribution to be observed in experiment 
es (2) and 
f) are calculated for tracks greater than 300 4 © 


without leid; (f) similar distribution with lead. 
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diem, has tera calculated, therefore, from the 
numbers of tracks of which the projections are 
greater than 200 u, using a procedure similar to that 
described in a previous paper‘. This has allowed us 
to insert & scale of absolute intensity in Figs. 2 and 4. 
Angular Distribution of o-Mesons 


The number of tracks of -mesons in the volume of 
the emulsions examined hitherto is much smaller than 


that for the p-mesons, so that the statistical fluctua- ' 


tions are more serious. The results are shown in 
Fig. 4, A and B, for the exposures with and without 
lead. It will be seen that the addition of the lead 
results in & considerable increase in the number of 

c-mesons and that these enter the emulsions in 
directions which indicate that they have originated 
in the lead. Fig. 4C, we plot the difference in the 
two distributio: Although the standard deviations 
associated .with each of the points in this, figure. are 
relatively,’ large, so that the.small departures of the 
points frorh ?^the smooth curve drawn through them 
must be ‘regarded as fortuitous, Fig. 4C gives good 
evidencel-for the existence of a pronounced lateral 
stream of ó-mesons, produced by the presence of the 
lead. 
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Interpretation of Observed Angular Distributions 


The above observations can be interpreted in terms 
of.the relations of the mesons of different. types, 
s ae in the previous paper. We regard | the 
‘downward stream of p-mesons as corresponding to 
the particles of the penetrating component of ‘the 
* cosmic rays, which originate by the decay in flight of 
nt. and: i. -particles formed: in the atmosphere. 

* Strong support for the view that the particles in the 
main downward stream observed in the present ex- 
periments are identical with the mesons of the pene- 
trating component is provided by a comparison of our 
results with the observations of Rossi, Sands and 
Sard’. These workers have investigated the rate of 
arrival of slow mesons with a life-time of 2-2 usec., 
using a delayed coincidence method, at an altitude of 
14,000 ft. We have recalculated théir results on the 
i assumption that the energy of the electrons formed by . 
=’ the decay of the mesons is 25 MeV., as suggested by 
, the recent experiments of Anderson and his col- 
leagues*. The values so obtained can be compared 
with the rate of arrival of mesons in’ our irae ip 

"The 
gl two values are thus found to agree to^within 30 per 
] cent oe Table 2). 1 


i 
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Table 1 
Ratio of thé integrals, N = [1(0). d0, for different intervals of 


the angle 0. J(8) = the intensity per steradian per cm.* per diem, 
at the Jungfranjaoh, 11,000 ft. 
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Table 2 ° * : 
Values of the total integrated intensity, JE = =fr. anb di 


jn mesons per cm.* of the emulsion per diem, for digest casi 
z of mesons, at the Jungfraujoch, 11,000 ft. , A 






With lead .. 
Without lead 
ean values 


i For p-mesons, in the exposurés made without lead, the total 


* 
; intensity in the u per Demisn ere, is 4:1 mesons per cm.? 
i per diem, The ^ oc pma on the experiments of 
| Rossi, is is found to be ur] Con per cm.* per diem as the 
i decay electron to have an energy of 30 eV. 


| We attribute the difference in the two distributions 
óf the p-mesons, observed in the exposures with and 
without lead, to the particles in the: main: downward 
stream which have been scattered into the plates-in 
traversing the surrounding lead.: A comparison of 
the calculated curves Fig. 2B, curves e and f; with the 
corresponding experimental results represented in the 
accompanying diagram, 24, shows that we can thus 
account for at least & large part of the increased 
number of p-mesons. We cannot, however, exclude 
the possibility that some of them are due to Particles 
which have been created in the lead. "|" 

! The form-of the distribution in angle of. the c- 
rhesons, in the exposure made without lead, is ‘similar 
to that of the corresponding curve for p-mesons. We 
attribute the lateral stream of c-mesons, produced by 
the addition of matter around the plates, to negative 
mesons produced i in the lead which have not had time 
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to decay, i in flight. The distribution in angle of these 
mesons is consistent with this assumption. The 
presence of the lead also gives rise to an increase in 
the number of x-mesons, but in this case, because of 
the low probability of observing these particles*, the 
numbers are too small-to allow any conclusions to be 
drawn regarding their distribution in angle. 


Nature of the p-Mesons in the Upward Stream 


arising from the matter beneath the plate assembly, 
we find, that the ratio of the numbers of p- to 
q-mesons is about half as great às that observed 
in the main downward stream (see Table 1) It 
seems reasonable to suppose that the p-mesons are 
in this case, also, composed mainly of ut- and u™- 
particles, formed by decay in flight; and that in 
spite of the relatively close proximity of the matter in 
which the parent z-particles are produced, only a 
small ‘fraction of them reaches the emulsion before 
they: have decayed. - 


Coriiparison ‘of! the Number of p- and c-Mesons in 
; "the Downward Stream 


It "is of great interest to compare the downward 
intensity, Ip (0), of the p-mesons, measured.in mesons 
per steradian per em.? per diem, with the corre- 
sponding quantity for c-mesons, I, (0). The estimated 
number of p-mesons entering our plates, in the angular 


40 


range 0-40° with’ the vertical, Np? = | I(0). du is. 


o E 4 

0-86 + 0:07 per em.? per diem. The corresponding 
value for the c-mesons; No’, is*0-05 + 0-01. 

:Referetice was madé in the previous paper to recent 
observations on the sign of the charge of the p-mesons, 
tusing the method of magnetic deflexion, by which it 
was shown that approximately half these particles 
are negatively charged. This result is in accord with 
magnetic deflexion experiments made with expansion 
chambers on cosmic ray mesons’. In order to allow 
for a small positive excess, and for the presence among 
the p-mesons of some n-mesons of which we fail to 
distinguish the tracks of the associated u-mesons, we 
shall assume that 40 per cent of the p-mesons are 
negatively charged. It follows that the number of 
negative p-mesons in the downward stream (0—40?) is 
0-34 + 0:03 per em.? per diem. 

Of all the negative mesons in the downward 
stream, a certain fraction, f, will be stopped in silver 


bromide grains and will be captured by atoms of high ` 


atomic number; and the remainder, 1-f, will be 
brought to rest in gelatine. Through.the kindness of 
Dr. Gardner and Mr. Lattes, two of us (U. C. and 
H. M.) have recently obtained plates exposed to the 
negative mesons generated artificially at Berkeley. 
The emulsions of these plates were made up of altern- 
ate layers of normal emulsion and of pure gelatine. 
It was thus possible to study the difference in 
behaviour of the mesons stopped in gelatine, and of 
those stopped. in the mixture of gelatine and silver 
bromide composing the ordinary emulsion. Among 
other features, the observations made it possible to 
show that the fraction, f, of negative mesons stopping 
in a normal emulsion which are captured by heavy 
atoms is'greater than 0-3. Theoretical estimates of 
the stopping power of the different constituents of the 
emulsion give values lying between 0:4 and 0-6, and 
we. shall assume that f = 0-5. 


er » M 
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ia : , M ; negative mésons which stop in silver bromide. 
If we apply a similar analysis.to the meson streani”’ 
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It is known, from the delayed coincidence experi- 
ments, that most of the negative mesons of the cosmic 
rays, of which the life-time is 2:2 usec., undergo 
normal decay with the emission of an electron, when 
brought to rest in light elements. We shall therefore 
not expect to observe disintegrations produced by 
» thbse of the u-mesons, whether positively or nega- 


September 18, 


i tively charged, which. stop in the gelatine of the 


emulsion; and we confine our attention to those 

Let us assume tentatively that all the c-mesons in 
the downward stream are y.~-particles. We must 
then conclude that the number of u.~-particles which 
produce observable disintegrations, in comparison 


.With the total number of p-mesons, is less than 6 per 


cent (Table 1). Further, if 40 per cent of the p-mesons 
are u—-particles, it follows that only 15 per cent of 


the latter ence observed disintegrations. Taking’ 


f = 0:5, 9e conclude that only 30 per cent of the 

p -particles which stop in silver bromide produce 
Gbaervablo disintegrations. .' . 

The above values must téprésent upper limits, for 
& certain fraction, 9, of thejo-mesons must be heavy 
particles with a strong interaction with nucleons. 
There is good evidence that q'is nearly equal to unity. 
Thus we can compare the intensity of c-mesons in the 
downward stream, N,“°. with that of m-mesons in 
the same angular range, Na’. The numbers so ob- 
tained are N,19? = 0-054 + 0-010 and Nat = 0:035 + 
0-015. The “corresponding numbers for the complete 
angular range are N = 0-20 + 0:03 and Na = 
0-16 + 0-03. It is therefore reasonable to assume 
that the positively charged z-mesons, xt, and the 
* negatively charged heavy particles, n™ (313 me), are 
produced in approximately equal numbers. We 
should then have to regard at least the great majority 


of the o-mesons in the main downward stream as 


particles with a strong interaction with nucleons 
probably produced in the roof and other neighbouring 
matter above the plates, for they are accompanied by 
m-mesons in approximately equal numbers. 

Thus suppose we take the values for the number of 
c- and x-mesons in the downward stream (0—40?), 
from the experiments both with and without lead, 
&nd assume that the number of o-mesons, with & 
strong interaction, n7, is equal to the number of 

m-mesons, n+. We can then write: 


Na 
Np 


No(u) 
Ne 





Using the values given in Table 1, we thus find : 


2m n =1:941-8percent. , 
Assuming, as above, that 40 per cent of the e-mesons 
are u--particles, it follows that only 9-5 + 9-0 per 
cent of them, which stop in silver bromide, produce 
observable disintegrations. The results, therefore, 
show that most, and possibly all, the ligh negative 
mesons of the penetrating compon of mass 
~~ 200 me fail to lead to a nuclear rs pace with 
the emission of protons and other heavy charged 
particles, when stopped in silver bromide. 

This restilt depends on estimates of quantities which 
are not known with precision ; but even if we choose 
the most unfavourable values, we are ‘still. led to 
substantially the same conclusion. Thus assume that 
the proportion of negatively charged particles among 
the p-mesons is only 30 per cent; and that all the 
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c-mesons in the downward stream are due to u`- 

particles, none being attributed -to x —-particles 
generated in the plates and in local matter. Even 
with these assumptions, both of which it would be 
difficult to support, we must conclude that 60 per 
cent of the light negative mesons of the cosmic 
radiation, when stopped in materials of high atomic 
number, produce no nuclear disintegrations with the 
emission of heavy charged particles. 

The correctness of the assumption that the numbers 
of positively and negatively charged o-mesons are 
approximately equal (that pt/o~ ~ 2-0, or less) has 
been supported by reference to the results of experi- | 
ments ori the penetrating component”. It might be 
objected that, in order to reduce the intensity p the 
soft component, these experiments are commonly 
made under considerable thickness of absorbing 
materials; and that there is no guarantee that the 
small values for the positive excess which are thus 
found will also occur :under a light ‘roof. This 
appears to be the weakést point in the interpretation 
of our results. While the preliminary measurements 
by the magnetic deflexidn method indicate that the 

. positive excess is, in fact, small, it is important to 
continue the observations in order to increase their 
statistical weight. It would, however, be very 
difficult to account for any great positive excess in 
terms of our present views on the nature of the 
processes which lead to the production of the different 
classes of mesons, and our conclusions would not be 
seriously modified if the ratio ut/u™ were as great 
as 2. 

Marshak* and others have considered the possi- 
bility that the interaction of & light negative meson 
with a nucleus may lead to the emission of a neutretto ; 
and that the ejection of heavy charged particles from 
the nucleus as a result of the interaction is never, or 
only rarely, to be expected. Further, recent experi- 
ments!’ indicate that the capture of these mesons by 
lead atoms results in the emission of neutrons from 
the nuclei, a-result which is consistent with the view 
that the meson interacts with one of the protons in 
the nucleus, as represented by. the equation: H! + 
pt — n? -+ v°, where v? denotes the neutretto. Such 
an assumption allows us to account for the absence 
of the emission of heavy charged particles as a result 
of the interaction, for the total release of energy to 
be accounted for is reduced by the amount correspond- 
ing to the rést-mass of the neutretto; and it is 
perhaps reasonable to assume, ‘from. the principle of 
the conservation of momentum, that most of the 
balance of energy will appear as kinetie. energy of 
the neutretto. In any case, it appears ‘to be certain 
that if a light negative meson is captured by a nucleus, 
only a small fraction of the energy liberated by the 
disappearance of its rest-mass is distributed among 
the nucleons. > $ 


The Life-time of the z-Particles 


Ne. 4116 September 18, 


Recently, the results of experiments on the intensity ` 


of the penetrating component of the cosmic radiation 
at great depths underground have been employed to 
obtain an estimate of the mean life-time of the heavy 
mesons, Tr, and the value so obtained is 6 x 10-*sec.™. 
The present experiments have allowed us, however, 
to make an independent estimate of this.quantity, 
and we have found a much smaller value, namely, 
~6 x 10:9'sgc. 
The new. estimate is based on the following con- 
: siderations: We have attributed the upward stream 
. of p-mesons to pt- and u--particles formed by the - 
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decay in flight of upward moving nt- and 1^ -particles 
which have been generated in the matter beneath 
the plate assembly. By comparing the number of 
p-Inesons in the upward stream with that of the 
z-particles which have escaped decay; and by 
estimating the time of flight of the particles, in, 
» moving from their points of origin to the plate 
* assembly, we can calculate the life-time of the heavy 
M 


d 
$ 
E 
! 
i 





mesons, 
An This: "method depends for its success on the correct- 
“nesi” of the assumption that the majority of the 
-p-mesons in the upward moving stream are produced 
by the decay of z-particles ; gnd that not more than 
& small proportion: of them generated directly in 
naisi interactions. This view is supported by the 
results of the previous paper! which suggest that, the 
number of p-particles directly produced is small com- 
pared with the corresponding number of z-particles ; 
but in order to obtain a further check, we have ex- 
amined plates exposed in the ice of a glacier. In 
such plates, an upward moving stream of mesons 
: ean be.detected, but it is now found to be composed 
| of x-particles and p-mesons in roughly;equal numbers. 
| This observation proves that the nuniber of p-mesons 
j directly produced is less than that ofthe n-particles. 
Í 
l 


We show, afterwards, that we can account for the 
p-mesons, in this case also, by decay in flight of 
t-particles. ^ 

In calculating the life-time, we require to know the 
distribution of the matter beneath the plates. The 
floor immediately beneath the assembly is composed 
of d layers of various materials—granite, reinforced 
; oxtcrete, cork and wood—with 4 total weight of 
S100 gm. per cm.*, Beneath this is a number of 
rooms, ‘one above the other, 2-5 m. high, with floors 
$ of weight ~ 80. gris per ċm. f,- 

The mesons forming the upward stream are found 
to reach the end of their range at points which are 
distributed uniformly throughout the emulsions ; ‘and 
; the energy at the point of entry into the assembly, 
of a meson which comes to rest in the central regions 
of the plates, is about 35 MeV. We therefore assume, 
as a first approximation, that the mesons Ofiginate 
; in the central layers of the first floor, and come to 
| rest in the centre of the plates; that none of the 
7-partieles is locally produced in the plate assembly 
itself; and that 90 per cent of the p-mesons in the 

upward stream are ut- and u7-particles. 
| With these assumptions we find 


= ğ x 107? sec. 


We have made a more precise analysis, in which 
account is taken both of the’ generation of the mesons 
at different depths in the floor ; and of the difference 
| in energy, at the points of entry into the plate assem- 
bly, of those mesons which stop ‘in‘ different regions 
of the plates. This leads to substantially the same 
value, namely, 


. Ta = 6 X 10^? sec. 


It may be objected that a considerable proportion 
of the upward stream of mesons could have been 
| generated at greater depths; in the lower floors of 
\the building, for example. Such mesons must, how- 
ever, have sufficient energy to penetrate the floors 
above their points of creation, in order to "reach the 
‘plates. As a result, the relativistic contraction of 
‘the time-scale begins to play an important part. If, 
for example, we assume that all the mesons have 
been generáted. in the second floor, we find the 
; following value for the life-time : 

















& 
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Ta = 7 X 107? sec. 1 
and if generated in the third floor: 
Ta = 8 X 107? sec... 

The calculated values of tz, are therefore rather 
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exposed to the cosmic radiation, at their points of 
entry into the emulsion. The results show that there 
‘is a pronounced downward stream of p-mesons. The 
rate of arrival of these particles, and the estimated 
original distribution in angle of their directions of 


September 18, 


insensitive to the assumed range of the 'primary' motion, before they have been scattered in the plate 
radiation. We take as the best value tz = 6 x 10° see., , 
corresponding to the assumption that the»primary the mesons of the penetrating component of the 


radiation is reduced to an intensity 1/e of its griginal 
value in traversing 50 cm. of concrete. It appears 
reasonable to assume that the contribution to the 
observed backward stream made by the mesons 
generated in the lower floors will be relatively unim- 
portant not only because of the absorption of the 
primary radiation by the overlying matter, but also 
because there will be a tendency for the mesons to 
be thrown forward in the direction of the motion of 
the primary radiation as their energy of emission 
increases. 

Apart from these uncertainties, the above values 
must be regarded as upper limits, for some of the 
observed m- and c-mesons, in the angular interval 
under consideration (140°-180°), will have originated 
in processes taking place in the plate assembly itself. 
Assüining that.0-08 mesons per steradian per cm.® 
perrdiem are produced in this way, the calculated 
values of tz are reduced by about 30 per cent. 

Returning now to the consideration of.the ex- 
posures made on the glacier, it is.found possible, 
using the calculated value of tz, to account for the 
presence of p-mesons in the backward stream, in 
spite of the much greater ‘proximity to the plates 
of the matter in which the mesons are generated. 
The ice, which may be regarded as of indefinitely; 
great extent, contributes a,stream of r- particles with 
an intensity two or three times ag: ‘great as that pro- 
duced by the lead. It is therefore reasonable to 
assume that the effective thickness of the producing 
layer of ice, which contributes to the o- and m-mesons 
stopping in the plates, is at least 110 cm. Calculations 
indicate that the relative numbers of m- and p- 
particles’ observed are in agreement with a lifetime 
of 6 x 10-? sec. The observations are thus consistent, 
in this respect also, with the assumed absence of the 
direct generation of p-particles.’ 

Alternatively, by combining the results of the two 
experiments—that made in the glacier, and that 
with the plates supported 2 m. above the floor—it is 
possible to obtain the following limits to the value 
of the life-time, without assuming that the -particles 
are not produced directly : f 


3 x 10? sec. < tar < 1:5 X 1079 sec. 


We believe, however, that the z-particles are'alone 
produced directly, and if this is correct our results 
indicate that 


Tr 


6 + 3 x 10"? sec. 


The present experiments were designed only as a 
preliminary step towards determining the life-time of 
the heavy mesons, and the possibility of making the 
present estimates only appeared during the course 
of the investigation. Further experiments, using a 
more favourable geometrical disposition, are now in 
progress. . 

Summary 


The main conclusions which.follow from our results 
may be summarized in the following terms : 

(1) Observations have been made on the directions 
of motion, of mesons recorded by photographie plates 


D 


` 


assembly, show that most of them are identical with 


cosmic rays. 

(2) Near the surface ‘of the earth, in addition to the 
downward stream of mesons of mass ~ 200 me, there 
is an upward stream of similar particles of considerable 
intensity. These particles may be regarded as being 
formed by the decay in flight of those n+- and x - 
particles, generated in the matter beneath the plate 
assembly, which are ejected upwards. 

(3) Less than 15'per cent of the light negative 
mesons of the cosmic radiation, when brought to rest’ 
in the ernulsion, produce nuclear disintegrations with 
the emission of heavy charged particles. It appears 
to be necessary, therefore, to, attribute the failure to 
observe electrons arising from the decay of these 
particles, when they are stopped in materials of high 
atomic number, to other causes. While the results 
do not preclude the possibility that mesons of this 
type sometimes produce observable disintegrations, 
the low value of the upper limit for the fraction which 
do so leads to a strong presupposition that they 
always disappear through processes of another type. 
Taken in conjunction with the results of other experi- 
,ments, our observations give support to the view 
that the capture of the meson leads to the emission 
of a neutron and a neutretto. 

(4) By comparing the relative numbers of the 
v- and -particles in the upward flux of mesons, it is 
possible to make an estimate of the mean life-time 
of the heavy mesons. Assuming that the u-particles 
are not directly produced in nuclear interactions, the 
value thus obtained is tz = 6 +3 x 10^? sec. 


WE are greatly indebted to Mr. G. R. de Salis for 
assistance in making. the exposures at the Jung- 
fraujoch ; to Dr. C. Franzinétti and Dr. S. Rosenblum 
for ‘kindly making, available to us the preliminary 
the sign of the charge of the p-mesons; to Mr. 
C. M. G. Lattes and Dr. E. Gardner for the plates 
exposed to the mesons produced by the Berkeley 
180-in. cyclotron ; and to Prof. von Muralt, director " 
of the Hochalpine Forschungsstation Jungfraujoch, 
for assistance and’ kind hospitality. The ‘plates 
exposed on thé glacier were obtained in a collaboration 
between Mr. Y. Goldschmidt-Clermont, of the Centre 
Physique Nucléaire, Brussels, and three of us (U. C., 
H. M. and D. M.), for the purpose of determining the 
&bsorption in ice of the radiation responsible for the 
production of ‘stars’. A full account of these experi- 
ments will be published shortly elsewhere. 
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THE HUMAN MILK BANK 
By EDITH G. DARE, O.B.E. 


Formerly Matron of Queen Charlotte's Hospital, 
London 


[The first Human Milk Bank in Great Britain was 
established at Queen Charlotte’s Hospital, London; 
in 1938, through the initiative and under the expert 
guidance of Miss Edith Dare, then the matron, with 
the financial assistance of the late Sir Julian Cahn 
through the National Birthday Trust Fund. This 
Bank followed closely on the heels of similar banks 
and bureaux in the United States (which Miss Dare 
visited in order to study their organisation, equip- 
ment ‘and method of working), Germany and the 
U.S.S.R. The author has recently retired from her 
post as matron of the Hospital which she has held 
with distinction” for twenty-eight years (she has 
beer connected with the Hospital since 1911); 
but she still retains an active interest in the Human 

:Milk Bank based at the Hospital as honorary 
director of the former for life. In the following 


article she describes the founding of the Bank, .and | 


reviews the advances made there and elsewhere 
since its inception.—-EDITORS.]: 


HE Human Milk Bank at Queen Charlotte’s 
Hospital, London, was founded in 1938—the first 
of its kind to be established in Great Britain. By 
its means, the lives of many sick babies have been 
saved and others have been safely brought to normal 


especially by supplementing the mothers’ milk and’ 


assisting during periods of crisis. 
Having visited several such banks and bureaux 


in the United States during. 1938, I soon became, 


convinced that here was & valuable social and medical 
service thet neither Great Britain nor any other 
country could afford to ignore. Such a service should 
be established, at any rate in Great Britain, without 
delay. At the inception of this, the first, Bank, it 
was necessary to obtain funds; these were soon 
forthcoming from the Natigna] Birthday Trust Fund, 
through the generosity of the’late Sir Julian Cahn. 


To-day, however, the Bank h&s'sueceeded in becoming ' 


entirely self-supporting ; indeed it is paying its own 
way with a reasonably safe margin. The leading 
pediatricians keenly support it; in fact, they look 
upon it already as an essential part of the social 
services of the country, especially sincé it is recog- 
nized by physiologists that no food. other than human 
milk is suitable during the neó:natal périod. The 
premature baby, the sick baby, operation cases all 
ean benefit from the human milk so supplied. As 
pointed out by Dr. Martha Dynski-Klein, the 
“incidence of infection in infancy is estimated to be 
twice as high in artificially fed babies as in breast-fed 
ones, and the death-rate ten times as high’. 

At the Queen Charlotte's Hospital the milk is 
obtained mainly from women who have been patients 
in the Hospital, though other women also come 
forward. The surplus milk is withdrawn, either by 
means of a breast pump, which the mother learns to 
manipulate herself, or manual expression is used. 
The mother gathers her surplus milk into & sterilized 
bottle which is kept in an ice box,.both of which are 
supplied by the Bank. This is collected daily by a 
member of the staff of the Bank. All equipment, 
including sterilized towels, dishes, etc., are also 
supplied. Most of the donors are paid for their 
services. i i 
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: — All the surplus milk thus collected from nursing 
| mothers (now returned to their homes) is taken to the 
| clinic and there strained and mixed, after it has 
passed exacting chemical and bacterial tests. Though 
human milk varies somewhat in chemical content, 
especially in proteins and lactose, the resulting 
| mixture has been proved to be quite satisfactory 
| for any baby. From the mixer the milk is bottled, 
| and then the bottles are placed in pasteurization 
' tanks. Later, they are labelled and put into refri- 
| gerators where they are kept until required. The 
: milk can be, and is, sent to many parts of the country, 
| where it is required, either by special vans or train 
: (in"the latter ease, special arrangements have been ' 
[ made for express delivery); on certain occasions 
i even the aeroplane has been pressed into service. 
Queen Charlotte’s Milk Bank supplies several of the 
leading London and provincial hospitals. A charge 
is usually made for the service, both to the hospitals 
and to individual patients; but where there is 
| financial hardship the service is free. 


i 


j “To meet acute emergencies some milk is'"'quick 
frozen’ in order that it may bo stored for an indefinite 
length of time. For this purpose ‘diy’ ice’ is used. ` 
Special moulds are placed over the ‘dry ic”; tinto 
| these moulds the milk is placed by means of a stetilized 
| syringe. Another block of ‘dry ice’ is placed over the 
| filled moulds, and the milk left for about two minutes 

to freeze. "Ther the disks of frozen milk are removed 
under aseptic conditions and kept in refrigerators 
4 until required. Such milk will keep almost indefinitely 
‘|at about —10? F. Milk not thus treated, that is, 

milk which has been placed in the refrigerator 


- Htumediately after pasteurization, will last for about 


forty-eight hours only. Milk which is to be ‘quick 
| frozen? must be quite fresh, that is, it must have been 
i withdrawn from the‘fdother on the same day that it 
lis to be frozen. f : 

| Dr. Dynski-Klein! has shown by the following data 
that human milk which is boiled before quick cooling 
shows only little effective change in content, and no 
¡viable bacteria are present. 


Before boiling After boiling 
Protein 1:8-2:2 gm./100 mi. 1:5-3:0 gm./100 ml 
‘at 2--46 p 30-00 p 
Lactose 5:7-65 » 6-2-7-8 oe 
Vitamin C 99-46 mgm./100 mi. 3-0-7-3 mgm./100 ml, 


| At her clinic, Dr. Dynski-Klein administers 

ascorbic acid to premature and sick babies. 

; The staff at Queen Charlotte’s Hospital, who 

joarry out the work of the Bank, comprise two 

specially trained sisters. It is their responsibility to 

collect milk from the mothers in their homes (two 

motor-cars are supplied for the purpose), and to carry 

out the entire routine of testing (except bacterial and 

chemical, which is done by an outside laboratory, 

which specializes in milk testing), $ pasteurizing, 

sterilizing and storing at the clinic. As much as 

eighteen gallons of milk have been dealt with in one 

week in this way. The staff, equipment and costs of 
à human milk bank is therefore not prohibitive con- 

sidering its very wide scope, its great potentialities 

land its consequent importance to public health and 

service. To-day the Bank at Queen Charlotte's 

‘Hospital has its own Board of Governors,'óf which 

phe Lord Chancellor, Viscount Jowitt, is the chair- 

man. á ; 

j There seems to,be little room. for doubt that the 

establishment of human milk banks throughout the 
country, organised on 8 county or ‘some other, 
regional basis, should be treated as a social and, 
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medical service of prime importance. ‘The pioneer 
work done at Queen Charlotte’s Hospital has now 
expanded so substantially as to provide a complete 
pilot plant or type specimen for the guidance of 
future banks. The space required is not great, and 
the staffing and other problems are of not considerable 
magnitude. Indeed, a human bank has already been 
established ‘at Cardiff; there is a smaller unit at 
Manchester ; another is being formed in Birmingham. 
There are other milk bureaux, which are usually 
centred in hospitals, but their services are confined 
to the hospital patients themselves; that is, though 
the human milk is obtained from mothers both 
within and without the hospital, it is given only to 
babies in the maternity wards of that hospital ; and 
if there is any left over it is sent to the children’s 
wards. 

But much remains to be done, for even now, banks 
and bureaux are adversely affected by the incon- 
staney of supply, depending as the supply does on 
propaganda and the efficiency and cleanliness of the 
donors, to say nothing of their goodwill. Now that 
thé National Health Service Act is in force, there 
are already hospital regions which might well form 
the necessary units on which to base new human milk 
banks. This point well might be considered in view 
of the possibility that if such banks are established 
over the entiré country they will eventually come 
under the charge of the Ministry of Health through 
its regional or local authorities now set up under the 
Act. s 


1 Brit. Med, J., 268 (Aug. 24, 1940). wt 


THE BRITISH GAS. INDUSTRY 


HE eighty-fifth annual meeting of the Institution 
of Gas Engineers was held in London during 
June 8-11 under the presidency of Dr. Harold 
Hartley. It was a notable event in its history, being 
probably the last before the gas industry becomes 
integrated on a regional basis. Dr. Hartley reviewed 
the rise of the industry—the pioneer in the practice 
of distributing fuel and power as a public utility. 
He initiated a stocktaking of the present position 
and surveyed the prospects of the future. The papers 
presented for discussion centred round these themes. 
In the past, the industry experienced the advantages 
of competition as a stimulus to progress, not without 
the disadvantages of a multiplicity of independent 
local undertakings. For many years the need for 
reorganisation had been recognized. Progress in this 
direction had been made—some people had thought 
not rapidly enough. In 1943 a report of the Post-War 
Planning Committee of the British Gas Federation 
proposed geographical integration of its undertakings. 
This concept was eventually endorsed by the Hey- 
worth Committee of the Government of the time. 
Since then the Government, has decided that the 
desired end shall be attained by nationalization, and 
the necessary legislation is now before Parliament. 
One cannot assess usefully the gas industry, or 
rather the industry of coal carbonization, apart from 
the supply and utilization of coal. Never was the 
efficiency of utilization and conservation of reserves 
so important. Formerly, when coal was cheap 
judged by present standards, and freely available, it 
was used as though future supplies faced no limit. 
Often little attention, either domestic or industrial,. 
was paid to matters of efficiency or expenditure of 
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labour in use. To-day the struggle to raise adequate 
supplies of coal to the surface is continuous. Ade- 
quacy has come to take priority over cost. One of 
the most effective means of meeting scarcity is to 
practice efficiency in use—a means promoted by the 
Ministry of Fuel and Power since its formation. The 
problems of scarcity create the most'serious difficul- 
ties for public utilities, which undertake to maintain 
an adequate supply of a manufactured product liable 
to extreme and daily peaks of demand. The shortage 
of plant has created difficulties of a national scope for 
the electrical industry, difficulties only met by the 
shedding of load. Peak loads occur weekly in the 
consumption of gas; but these, owing to difference in 
conditions of distribution, pass almost unnoticed. 
To-day a new factor has come into prominence owing 
to the need for maintaining exports of coal. Formerly 
the export of coal was one only of the ample means 
of balancing the national budget in Britain. Now it 
is an indispensable means for maintaining. national 
and international policy. 

Export now obtains priority in the supply of coal, 
&nd even for the higher grades of coal. 'The loss of 
our higher grade coal—especially the best coking 
coal—is regrettable, although apparently inevitable 
at present. From the long-term point of view the 
consequences may be disastrous. 

Every circumstance points to the need for promot- 
ing the conservation of fuel, and scrutinizing industrial 
practices to see how far policy or practice conforms to 
this need. From this point of view the papers 
presented at the Institute’s meeting are timely. 
'T. C. Finlayson and F. S. Townend examined criti- 
cally the types of plant available to provide the 
supplies of coke and gas in relation to seasonal needs. 
Seasonal. variations play a vital part in the organisa- 
tion of public utilities. The gas industry requires to 
control the ratio of coke to gas production according 
to supply &nd eonsumption; but existing means to 
this end are only partially effective. The usual 
method is based on the gasification of oil, but now 
this is no longer adequate. Whatever the future 
productivity of the ‘oil-fields, at present there is a 
shortage. The complete gasification of coal might 
make a valuable contribution to the necessary control 
of coke-gas ratio of production. A measure of success 
has been realized in Germany with the complete 
gasification of lignite under pressure; but so far the 
use of British bituminous coal has not proved 
serviceable. These authors conclude that “it is 
difficult to envisage this process as producing a therm 
of gas substantially cheaper than that obtained by 
existing methods provided that the coke can be 
sold”. In short, there is still no certainty that costs 
will allow complete gasification to displace existing 
methods of carbonization. Linked with complete 
gasification of coal is the problem of distribution 
required to provide the ‘whole-house’ domestic 
service which is a present ideal. This might involve a 
tenfold increase of supply per dwelling. H. J. 
Escreet’s survey of gas distribution is intended to 
examine current practice and experience with the 
view of finding the answer. Cost, he said, need not 
exceed present figures. There would, however, be a 
loss of the convenience given by the presence of 
stocks of solid fuel already distributed to meet the 
seasonal peak of demand for fuel. The fact is that 
the gas supply is a two-fuel industry, able to supply 
both solid and fluid fuel, and thus enjoys a unique 
position for dealing with the fluctuations of load 
caused by the British climate. Ifthe two-fuel system 
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persists, it points to the need for attention to the 
improvement of manufactured smokeless fuels‘ and 
consequent conservation of High-grade coking coals. 

Other papers dealt with ancillary subjects— 
availability of British gas coals, purification and 
marketing of gas and administration. At a time 
when everything points to the need for conserving 
coal and promoting efficiency in its usé, the series of 
papers makes a valuable compilation. 
E H. J. Hopsman 


THE BALANCE OF RESEARCH 
. AND TEACHING AT 
“ UNIVERSITIES 


NE session at the sixth Congress of the Univer- 
sities of the Commonwealth, which was held in 
Oxford during July 19-23, was devoted to what is 
perhaps the most fundamental of all the problems 
which face & university : What should be the relation 
between teaching and research ? Should one think 
of a university primarily as. a place where learned 
men learn more? Or should it be a place where 
learned men, from their reserves of information, 
instruct the comparatively ill-informed ? Dr. W. T. S. 
Stallybrass, vice-chancellor of the University of 
Oxford, presided at the discussion. 

Prof. G. A. Currie, vice-chancellor of the University 
of Western Australia, introduced the topic by pointing 
to the very wide difference between the two concepts 
of a university beld by Bruce Truscott, the creator 
of “Redbrick”, and by Ortega Y. Gasset—two 
authors who have had considerable influence on 
those who are concerned with university life. Ortega 
Y. Gasset holds that the inquiring mind has been 
disastrous, that the constant, restless wish to discover 
has.led the universities from the cultural centre of 
the community which is their proper place. Bruce 
Truscott’s view is that “an.urgent ferment of the 
mind” is the essence of ‘a ufiiversity. Unless the 
teachers are actively engaged in research, their 
teaching will be barren and unimportant. The spirit 
of research is the justification of a university. The 
two theories are diametrically opposed to each other. 

None of the representatives assembled at Oxford 
was prepared to go all the way with Ortega Y. 
Gasset—though it was noticeable that two Indian 
representatives spoke most eloquently of the primary 
obligation of a university being to teach, and empha- 
sized the harm which has been done by an ill-directed 
urge to publish the results of research of little value. 
There was general agreement that the question was, 


in fact, one of balancing two rival claims, each valid . 


in mx but each in some danger of strangling the 
other. : . 

However, to say that there is a need-to balance the 
claims of teaching and research is not to say that 
every university should strike the same balance. 
The situation, the development and the size of the 
university are among many factors which must be 
borne in mind when deciding how much time each 
teacher should be able to set aside for research. 
Similarly, the different faculties will give different 
answers. There was very general agreement among 
the scientific speakers at Oxford that it is literally 
impossible for a teacher of any of the scientific 
subjects to maintain a high standard unless he is 
given time for private research. Speakers from other 
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i faculties Were less emphatic. But it wes very clear 
{ that the need to safeguard the time of the science 
teachers, who are at present over-worked and over- 
crowded, is & very pressing need indeed. 
. It would be desirable to safeguard the time which ' 
a teacher should be able to give to his research by 
limiting the number of hours during which he or she 
is required to teach. But the curriculum must be so 
arranged as to give the teacher not merely the 
requisite number of hours, but also two or three days 
in each week when he is able to dedicate himself to 
research without interruption. It is obviously still 
more desirable to make it possible for the teacher to 
carry out research elsewhere if it is more convenient— 
which can be done only by providing sabbatical years 
more frequently than any universities can at present 
afford to do. But sabbatical years are not in them- 
selves the solution of the problem. The teacher needs 
to be able to do his research concurrently with his 
| teaching. 
| The problems of safeguarding the teacher’s hours 
of research, the curriculum which makes it possible 
for him to carry out research, and sabbatical years— 
all these are administrative problems which "the 
1 governing body of each university must deal with . 
when it has decided how it proposes to balance the 
claims of teaching and research. The Congress at 
Oxford did not make any ex cathedra pronounce- 
ments on this problem. It was obvious that while 
i the representatives assembled in Oxford were very 
| gonscious of the existence of the problem, they were 
It ei y clear that it is one which must be settled by 
Peach individual in each faculty. There is much 
research now going on which cannot. be said to be of 
any value either to the research worker himself or to 
| the very few students who will read the printed 
! resulte. But imaginative research, undertaken, not 
| because promotion depends upon it, but because it is 
| a result of the researcher's enthusiasm for his subject, 
. will make him a better teacher—and will be the 
| more likely to be worth-while research. It is the duty 
| 
| 





of the academic administrators to make sure that 
they do not so overload the teacher that this type of 
research is made impossible. 


INTERNATIONAL CONGRESS ON 
MENTAL HEALTH 


HE International Congress on Mental Health 

held in London during August 11-21, was an event 
of considerable significance for the social sciences and 
psychiatry, and the repercussions will be felt far 
afield. It marked a stage in the struggle of these 
disciplines, on one hand, for acceptance among the 
family of sciences, and on the other, for recognition 
in the world of affairs. The undoubted success of the 
1 Congress springs from the marriage of these two aims. 
It'is only possible to give here a passing reference to 
some of the more important aspects of the Congress, 
[to the immense amount of preparatory work, and to 
the implications for the future. 
| The Congress comprised three separate international 
conferences. The first, on child psychiatry, and the 
second, on medical psychotherapy, were held during 
August 11-14; the third and main conference, on 
[mental hygiene, during August 16-21. The Congress 
|" organised by the National Association for 
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Mentel Health, with Dr. J. R. Rees, formerly con- 
sulting psychiatrist to the British Army, as president. 
About two thousand people attended from some 
fifty countries. 

The conferences on child psychiatry and psycho- 
therapy were run on conventional lines. For the 
first conference the theme chosen was the develop- 
ment of personality in its individual and social 
aspects, with special emphasis on aggressiveness. 
Specific topics included aggression in relation to 
emotional development and in family life, ‘psychiatric 


problems in education, and the community and the 


aggressive child. 

The subject of guilt formed the theme of the second 
conference. This was considered under the headings : 
genesis of guilt, guilt and the dynamics of psycho- 
logical disorder, and collective guilt. Several of the 
papers were of exceptional merit, notably those by 
Dr. John Rickman and.Dr. Margaret Mead. The 
fourth day of this conference was devoted to advances 
in group therapy. Here the most interesting con- 
tribution was perhaps made by Dr. Bion, originator 
of the ‘leaderless group’ technique first used in 
officer selectión in the British Army. In the group 
procedures employed by him, Dr. Bion found it 
important to elucidate three aspects, first, the group 
‘mentality’ created by the anonymous participation 
of members; second, the efforts of the members to 
achieve a full life in the group ; and third, the culture 
of the group. ` 
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The three hundred reports, classified according to 
the five conference topics, were collated and carefully 
edited, and the edited material passed on to an 
International Preparatory Commission for further 
study. 

. In my opinion, the work of the . International 
Preparatory Commission was the outstanding point 
of interest in the Congress as a whole. The primary 
tasks of the Commission were to examine the reports 
of the national study groups and to prepare a state- 
ment to serve as a basis for consideration at the con- 
ference. The Commission consisted of twenty mem- 
bers from ten countries and representing disciplines 
including psychiatry, sociology, psychology, political 
science, anthropology and social science. The 
chairman was Mr. Lawrence K. Frank (director of 
the Caroline Zachry Institute of Human Develop- 
ment). Dr. Otto Klineberg attended as represen- 
tative of the Unesco project on “tensions affecting 
international understanding”; and during the last 
two days, Dr. Brock Chisholm, director-general of 
the World Health Organisation, was present as 
observer. , 

The statement produced by the International 
Preparatory Commisssion is a document of great 
significance, not'so much because of any original 
pronouncements it makes, but because it conveys 
the agreed views of a group of experts from many 
countries on issues of great moment to-day, parti- 
cularly those arising out of the problem of war. 


The International Conference on Mental Hygiene, The statement includes recommendations addressed 


' was the third in a series, the first having been held in 


Washington in 1930, and the second in Paris ih 
1937. "Under the broad heading of "Mental Health 
and World Citizenship", five topics were considered : 
problems of world citizenship and good group 
relations, the individual and society, family problems 
and psychological disturbance, mental health in 
industry, and problems of planning. The Conference 
had the active support of Unesco and the World 
Health Organisation. : 

In addition to the plensry sessions, there were 
more than twenty specialist group meetings, spon- 
sored by such professional bodies or organisations as 
the Maudsley Hospital, the Institute for the Scientific 
Treatment of Delinquency, the Royal Society of 
Medicine, the Tavistock Institute of Human 
Relations and the British Psychological! Society. 

The preparations for this conference were on 
altogether novel lines. Indeed, the conference may 
be said to have begun eighteen months ago when 
mnulti-diseiplined professional groups were formed 
all over the world to collect and evaluate available 
data, or carry out new inquiries, bearing on the 
conference topics. During the intervening period 
about five thousand members of the professions 
concerned worked in discussion groups in twenty- 
seven countries. Their deliberations resulted in some 
three hundred reports dealing with various aspects 
of the themes chosen for each day of the conference. 
About one in ten of the members of these discussion 
groups attended. ‘ 

These groups were kept in touch with one another 
by a printed bulletin issued periodically. Ten such 
bulletins were circulated, and the contents included 
not only notes-on the work of each of these groups, 
but also a critical discussion of the aims of the 
conference. The bulletin will continue to circulate 
for some time after the Congress,.so as to provide an 
early opportunity for publishing material not to be 
‘included in the Congress Proceedings. 


to national organisations and United Nations agencies ` 


in any way concerned with ‘mental health’. It is 
important to make clear that this term ‘mental 
health’ was not used by the Commission in any 
narrow sense, certainly not in the sense of a state 
of mind which secures immunity from certification 
under the Lunacy Laws. It denoted rathe a state 
_of socisl well-being, affecting and affected by every 
important aspect of the life of the individual and 
' community. : 

Those who took part in the work of the Inter- 
national Preparatory Commission found it a unique 
and remarkable experience. Ample opportunity 
was provided to observe tensions in the making, 
and there were many such tensions to overcome— 
inter-national, inter-disciplinary and inter-personal, 
It is safe to say that, in my view, in this 
particular group the third type of tension was the 
most difficult to resolve. In the result, an astonishing 
degree of group cohesion was achieved and a wide 
measure of agreement on controversial issues cutting 
across many disciplines. The major psychological 
effect on the individual members was the extent of 
‘group involvement’ which many of them experienced. 

Overshadowing all other topics in the minds of the 
members of the Commission was the problem of 
mental health in relation to world citizenship, or 
more correctly perhaps, as Dr. Edward Glover put 
it, the problem of “diseases of sovereign groups". 
Much thought was devoted to detecting points of 
intervention in the vicious circle of sovereignty and 
preparation for war; this is discussed in the state- 
ment. 

Of special interest was the light thrown on the 
processes involved in an intimately co-operative 
intellectual effort, on the technique of approach to 
complex problems, on the correct division of labour 
between individual and group in a collective activity 
of this kind, and above all on the curious distorting 
effect of unconscious factors on reality thinking, even 
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to the extent of blocking the recognition of the mosi 
crucial problems of all. 

One triumph of the Commission was the xal 
acceptance of the view that what is understood by 
the term ‘mental health’ is part of a system of values ; 
‘it is, in other words, & culturally determined and 
approved end. It required 8 tremendous effort to 
pluck out this view from the mass of anxieties, ten- 
sions and resistances which obscured it. i 

If the Commission made no striking new discoveries} 
at least it brought to light the fact that multi- -disci- 
pliued thinking involves more than the mere coming) 
together of diversely educated persons in order to! 
exchange views. Multi-disciplined thinking may, 
operate at many levels. In its most ence ag! 

: form it is simply ‘additive’, combining the points of, i 
view of different disciplines. At a more advanced 
stage, it requires a new type of concept, which 
reflects the many-faceted situations of real life. This 
is one aim of operational research which is essentially! 
a multi-disciplined activity. 

The major outcome of the Congress was the form- 
ation of a World Federation for Mental Health. 
This Federation has already been accepted by the 
World Health Organisation and Unesco as a con- 
sultative body on all matters pertaining to mental 
health' in the widest sense. The new organisation | 
will have its roots in the professional groups for thol 
in so many countries to prepare the way for the 
Congress. These groups will be strongly encouraged | 
to broaden the base of their activities to include alll 
the social sciences as well as psychiatry, and machinery 
will be devised to link all these groups with the new 
World Federation. In the way itis hoped to mobilize | 
all the efforts of sdcial scientists, in research and} 
‘practice, towards the study of the most "m 
human problems &pBitating the contemporary world. 

JOHN CoHEN 


“OBITUARIES 


Prroy Royororr Lowe, who died on August 18, 
was born at Stamford, Lincolnshire, on January 3, 
1870. He was educated privately and went to Jesus 
College, Cambridge, where he graduated as a B.A., and 
afterwards qualified in medicine and surgery at Guy’s 
Hospital, London. He served as house physician and 
surgeon at two hospitals in the Midlands. In 1899 
he volunteered for service in South Africa and was’ 
appointed medical officer in charge of Princess 
Christian’s hospital train. It was while he was in 
South Africa that he became interested in ornithology 
and began to make a collection. On the termination 
of hostilities he returned to Great Britain and a 
short time afterwards was appointed private physician 

„to Sir Frederic Johnston. This was & most fortunate 

appointment for an ornithologist, as Sir Frederic 
Johnston spent the winters abroad in his private, 
yacht and during the next six years Lowe visited 
the West Indies and a number of islands in the 
Atlantic. On these voyages he took. every oppor- 
tunity to study birds and brought together a col- 
lection of some three thousand skins which he later 
presented to the national collection. Lowe contrib- 
‘uted a series of papers on his collections, including 
a study of the genus Coereba, in which he paid 
special attention to the variations in colour in that 
genus, 


| 
i 
Dr. P. R. Lowe, O.B.E. | 
| 
| 
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In the First World War, Lowe served in Lord 


Dunraven's yacht fitted up aş a hospital ship, and 
afterwards as & captain in the R.A.M.C. in command 


of Princess Christian’s ambulance train. In 1919 he : 


sueceeded Mr. Ogilvie-Grant in charge of the bird 
eollection in the British Museum, and retired in 1935. 

Lowe was specially interested in the anatomy and 
osteology of birds, and was an exceptionally careful 
and painstaking worker. He made a close study of 
the Charadriiformes, or wading birds, and published 
several papers on their classification based on osteo- 
logical characters and colour pattern. He wrote 
extensively on the ostriches—both recent and fossil. 
His studies of the primitive characters of penguins 
aroused a good deal of criticism, but all will admit 
that his work on the microscopical structure, arrange- 
ment and moult of the feathers of these birds was of 
outstanding importance. For long there had been 
much discussion as to whether there were two species 
of the steamer duck (Tachyeres) but it was left to 
Lowe to prove, in 1934, that there was a volatile 
and non-volatile species. 

Archeologists are indebted to Lowe for proving 
that the supposed remains of the pheasants from 
Roman sites in Great Britain are nothing more than 
the bones of domestic fowls. : 

It is no exaggeration to say that in the last fifty 
years Lowe has done more than anyone to advance 
the study of the anatomy of birds and their class- 
ification. 


Although Lowe had always been interested in the’ 
preservation of birds, it was not until 1925 that he ..* 


began to take an active part in the cause. In that 
year he received a letter from the late Prof. Lónnberg 
directing attention to the grave decline in the num- 
bers of wildfowl in Sweden and asking his advice and 
assistance. He took up the matter with characteristic 
energy and started extensive inquiries in Britain and 
.elsewhere. His conclusions, which were published in 
.pamphlet form, went to show that the decline in 
numbers was mainly due to increased commercial- 
ization, and that unless something was done the 
numbers of wildfowl were bound to go on decreasing. 
Through his efforts the British Government was 
persuaded to hold an International Wildfowl Con- 
ference in 1927. A year or two earlier the Inter- 
national Committee for Bird Preservation had been 
founded, and Lowe became secretary of the British 
Section and for many years was chairman. His 
efforts in the cause of bird preservation were greatly 
appreciated on the Continent, and in 1938 he was 
elected chairman of the European Section, He was 
president of the British Ornithologists’ Union, during 
| 193843 and in 1946 was awarded the Salvin-fiodman 
| Medal for his outstanding work on the angtomy of 
birds and his efforts in the cause of protection. 

In 1924 he married Harriette Dorothy, widow of 
| Charles Parker of Fairlee and younger daughter.of 
‘the late E. G. B. Meade-Waldo. 
ihis widow and one daughter. 








N. B. KINNEAR 





| ; Dr. C. A. Elsberg 

CHARLES ErssBERG, who died at his home in 
Stamford, Connecticut, on March 18, was one of the 
most distinguished neurological surgeons of his 
| speras. When he started his career, neurological 
‘surgery did not exist as a specialty. While brain 
| surgery was being developed by Harvey Cushing, the 
‘surgery of the spinal cord, in which Elsberg was to 
win international renown, was in its ‘infancy. 





He is survived by , 
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The son of a merchant, Elsberg was born on 
August 24, 1871, in New York City—the scene of his 
life’s work. Educated at the College of the City of 
New York, he graduated B.A. in 1890, and three 
years later took the M.D. at the College of Physicians 
and Surgeons (£P. and S.') of Columbia University. 
After serving as interne at the Mount Sinai and 
Sloane Hospitals, he worked under von Mikulicz- 
Radecki in Breslau, and on his return was appointed 
adjunct surgeon at the Mount Sinai. When in 1909 
the Neurological Institute opened its doors at 149 
East 67th Street, he was offered the post of chief of 
surgery, which he held until 1937. In 1929 the 
Institute moved to its present home (168th Street 
&nd Fort Washington Avenue) in the Columbia- 
Presbyterian Medical Center. Its history was told 
by Elsberg in 1944, in his fascinating and colourful 
“The Story of a Hospital", which contains a wealth 
-of biographical and autobiographical material. He 
was editor of the Bulletin of the Neurological Institute, 


begun in 1931, the fifth volume of which was dedi- ` 


eated to him on his sixty-fifth birthday. 

In 1917, at the request of the Surgeon-General, 
Elsberg organised the New York Neurosurgical 
School for Medical Officers of the American Army, of 
which he became military director. 

His more important writings include “Experimental 
Investigation of the Treatment of Wounds of tHe 
Heart by Means of Suture of the Heart Muscle” 
(1898), which was translated into many languages, 
and the classic “Surgical Diseases of the Spinal Cord, 
Membranes, and Nerve Roots” (1941), which was a 
revised edition of ‘Diseases of the Spinal Cord" (1916) 
and of “Tumors of the Spinal Cord" (1925). 

Many honours came Elsberg’s way: he was pre- 
sident of the American Neurological Association and 
of the Society of Neurological Surgeons, and his name 
is associated with the operation of drainage in 
syringomyelitis (also known as Pussep’s operation). 
An inspiring teacher—he was very popular as pro- 
fessor of neurological surgery at ‘P. and S.’ (1921-37) 
—he was distinguished and youthful in appearance, 
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charming in manner, deeply cultured, and he radiated 
energy and enthusiasm. W. R. BETT 


Mr. J. S. Dow ': 


Mx. Jonn Srewarr Dow died on August 12. ' He 
was born in 1881. After passing through a course 
in electrical engineering at the City and Guilds of 
London Engineering College he was for some years 
on the staff of the College and was later engaged on 
research work, chiefly on photometric problems. 

His early association with Leon Gaster led to the’ 
first publication in 1908 of The Illuminating Engineer, 
on which he acted as assistant editor. Since 1928 he 
had been editor, the name of the journal having been 
changed to Light and Lighting in 1936. 

Mr. Dow was even better known for his unbroken 
connexion with the Illuminating Engineering Society 


‘since its foundation in 1909 when he was honorary 


assistant secretary. In 1928 he became honorary secre- 
tary, à position he held until he became president in 
1946. After his term of office as president, he con- 
tinued to serve on the Council of the Society, and dur- 
ing the whole thirty-nine years he was present at 
every Council meeting. He was a fellow of the Society, 
and in 1942 was elected an honorary life member, 
an honour which was shared only by the late Mr. 
A. P. Trotter. 

He was a member of the Departmental Committee 
on Factory Lighting and of the Illumination Research 
Committee, as well as of the Lighting Committee of 
the Building Research Board and numerous other 
committees concerned with lighting. 

He was honorary secretary of the Association of 
Publice Lighting Engineers fron 1931 until the end 
of 1935. 

His life's work for the Illuminating Engineering 
Society cannot be over-valued. He always avoided 
publicity; but it is due to his work and foresight 
that the Society has reached its present position. 
He will be deeply mourned by all associated with: 
lighting matters. 


. NEWS and VIEWS 


New British Association President : 
Sir John Russell, O.B.E., F.R.S. 
At the British Association meeting just held at 
Brighton under the presidency of Sir Henry Tizard, 
Sir John Russell was elected president for the 1949 
meeting at Newcastle-upon-Tyne. Sir Jobn has a 
world-wide reputation as an agricultural scientist. 
He joined the staff of the Rothamsted Experimental 
Station in 1907, and succeeded the late Sir Daniel 
Hall as director in 1912. He retired in 1943, the year 
of Rothamsted’s centenary. During his thirty-one 
years as director, there was a remarkable expansion 
of Rothamsted's activities. . Various new depart- 
ments were &dded, new buildings were erected, and 
the finest agricultural library in Great Britain, if. not 
in the world, was builb up. He also raised the 
necessary funds for the purchase of the Rothamsted 
Farm and the Manor House. 'Sir John has made 
outstanding contributions to soil science and is the 
author of several standard works on that subject. 
He is a former president of the International Society 
of Soil Science, a foreign associate of the Paris 
Academy of Sciences, and a member of numerous 


other academies. Among the distinctions he has 
received are the Messel Medal of the Society of 
Chemical Industry and the Albert Medal of the Royal 
Society of Arts. During the Second World War he 
was adviser to the Soviet Relations Division of the 
Ministry of Information and chairman of the Agri- 
culture Sub-Committee of U.N.R.R.A. 

Sir John is the first agricultural scientist to be- 
come president of the British Association. He has 
regularly attended the meetings for more than forty 
years and was the first recorder of agriculture when 
that subject was a sub-section of botany. Agri- 
culture was made an independent Section in 1912 
and Sir John was president of it in 1916 at New- 
castle, in 1924 at Toronto and, again, at the 
centenary meeting in London in 1931. He has served ` 
several periods as a member of Council and has been 
chairman of various committees and a president of 
the . Conference of Delegates of Corresponding 
Societies. Sir John has travelled widely and’ has 
made a special study of agriculture in the U.S.S.R. 
and Poland. He is about to visit Poland again to 
take part in the jubilee celebrations of the Academy 
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of Arts and Sciences and will represent the British 
Association there. He will also give lectures and 
visit agricultural research institutions on behalf of 
the British Council. 


British Association : 
Instruments 


One of the many interesting features of the 
Brighton meeting of the British Association was a 
display of the latest scientific instruments, and 
particularly of electronic equipment, arranged by the 
Scientific Instruments Manufacturers Association of 
Great Britain in the Corn Exchange. The stands 
were well set out in the ample space available, so 
that visitors were not subjected to the crowding so 
often occurring at such exhibitions. In opening the 
exhibition on September 13, the president of Section 
A, Sir Lawrence Bragg, paid tribute to the enterprise 
of instrument manufacturers in organising the dis- 
play at a time when they were actively engaged in 
participating in the British Exhibition in Copen- 
hagen. He stressed the importance of accurate, and 
often very elaborate, instruments both in modern 
scientific research and in the industrial field. The 
research worker, he said, has outlived the days of 
home-made apparatus largely constructed of jam- 
jars and sealing-wax and has become more and more 
dependent upon the skill of the instrument maker ; 
and it is necessary for the two to work hand in hand 
to secure progress. There was a time, and that not 
long ago, when the scientific world looked mainly to 
the United States and Germany for the most accurate 
instrument work, but to-day Great Britain can hold 
its own in every section of instrument making, and in 
many it leads the world; in this sphere, at least, 
Britain no longer fears foreign competition. On the 
following morning, the whole session of Section A 
was given up to a symposium on instrumentation 
and control, including industrial applications of 
electrical devices, opened by Sit Ewart Smith. 


_Exhibition of Scientific 


Museum of Archzology and Ethnology, Cambridge : 
Dr. G. H. S. Bushnell 


Fortowine the resignation of Dr. T. T. Paterson, 
Dr. G. H. S. Bushnell has been appointed curator 
of the Museum of Archeology and Ethnology, 
Cambridge. Dr. Bushnell is the son of the Rev. 
D. G. S. Bushnell; he was educated at Wellington 
and Cambridge, taking his degree in 1925 ; recently 
(1947) he obtained the degree of Ph.D. In July 
1926 he went to Ecuador as a geologist with 
Anglo-Ecuadorian Oilfields, Ltd, and remained 
there with intervals of leave until 1938. It was while 
working in Ecuador that archeology first attracted 
his attention, and he examined the southern part of 
the coastal plain, which up to then had never been 
studied. He also travelled in Peru, visiting Lima, 
the Cuzco region, etc. and began to write up the 
results of his investigations. During the War he 
held a commission in the Royal Engineers. While an 
important work is still in the press awaiting publica- 
tion, there have been numerous articles from Dr. 
Bushnell’s pen on such subjects as an archzological 
collection from Macas in Ecuador east of the Andes 
in Oran, and reviews, ete., in various learned journals. 
Dr. Bushnell is on the Councils of the Society of 
Antiquaries and the Royal Anthropological Institute. 
As a keen student of medieval archeology he has 
also been appointed vice-chairman of the Chelmsford 
Diocesan Advisory Committee for the Care of 
Churches. From every point of view Dr. Bushnell 
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should make an ideal curator, for he has considerable 
personal charm and can arouse enthusiasm in others. 


Mathematics in King’s College, Newcastle-on-Tyne: 


Dr. A. E. Green 
Ox the retirement of Prof. G. R. Goldsbrough, the 
chair of applied mathematics at King's College has 
been filled by the &ppointment of Dr. A. E. Green. 
Dr. Green obtained distinction at Cambridge in 
Part III of the Mathematical Tripos, was a Smith's 
Prizeman and research fellow of Jesus College. Since 
1939 he has held the post of lecturer in mathematics 
at the Durham Colleges. Dr. Green's published work 
mainly covers the subjects of hydrodynamics and - 
elasticity. In the former he has dealt with the 
production of small eddies from large ones,- the. 
gliding of a plate on a stream and the fluctuations 
of pressure in a turbulent fluid. In elasticity he has 
investigated the stability of thin twisted strips and 
corrugated plates, and numerous problems in the 
stress systems of solotropic plates. 


Dr. W. W. Rogosinskl 

THE chair of pure mathematics at King's College, 
vacated by Prof. A. C. Offord on his appointment to 
the chair at Birkbeck College, has been filled by the 
election of Dr. Werner W. Rogosinski. Dr. Rogosinski 
studied at the Universities of Breslau, Freiburg and 
Göttingen. At the last-named he proceeded to the 
degree of doctor of philosophy in 1921. He held the 
appointment of Privatdozent and later Ausserordent- 
liche Professor at the University of Königsberg. In 
1937 he came to Great Britain and did some teaching 
at Cambridge. Later he was appointed assistant 
in the Mathematics Department of the University of 
Aberdeen and in 1945 lecturer at King's College, 
University of Durham, where he was further raised 
to the status of reader in mathematical analysis in 
1947. Dr. Rogosinski has written numerous papers 
on trigonometric series, Dirichlet's series and problems 
of complex analysis. He also published ‘‘Fouriersche 
Reihen” (Sammlung Schubert, 1930), and, with the 


late Prof. G. H. Hardy, the Cambridge Tract on 


“Fourier Series". 


Nicolas Copernicus 


In an article in The Times of September 7 on 
“Poland’s Northward Thrust”, reference is made to 
Thorn (now Torun) Allenstein (renamed Olsztyn) 


and Frauenburg (now Frombork), the three places, in ~ 


what was formerly East Prussia, in which Copernicus 
lived and. died. To-day the district is a scene of 
destruction unparalleled elsewhere in Europe. Torun, 
where Copernicus was born, became” Polish after the 
First World War, and Olsztyn, where he lived for a 
time, and Frombork, where he worked and died, are 
now also Polish. In Olsztyn castle, fortunately un- 
damaged, one can see the chamber occupied by 
Copernicus when he was & canon and administrator 
of his uncle’s diocese ; and at Frombork, a small town 
completely ruined by the War, is the house he lived 
in and the cathedral in which he was buried. The 
Polish Government has given a sum of money 
towards restoring the old quarters of Copernicus in 
the cathedral close and his tower and observatory. 
Of the body of Copernicus, however, no trace can 
be found. “It appears,” says the article, "that 
shortly after the Russians entered Frombork, un- 
known vandals raided the coffins of bishops and noble- 
men buried under the cathedral on the basis of a report 
that many of them wore gold and diamond rings." 


. 


446 


Ontario Research Foundation 

In his annual report for 1947 to the chairman and 
governors of Ontario Research Foundation (43 Queens 
Park, Toronto 5), the Director of Research refers to 
the virtual completion of the extension of the main 
building and to a considerable expansion of the 

‘scientific and administrative staff. During the year 
a new Industrial Research Services Department was 
established particularly to help the numerous small 
industrial units of the Province, and the Department 
is expected to handle about two thousand inquiries 
a year. The Chemistry Department prepared a com- 
prehensive report for the Minister of Mines on the 
processes in operation for the removal of sulphur 
gases from smelter fumes ; fellowships were concerned 
with emulsion inks, waxes and. transparent paper, 
sulphite liquor, the manufacture of carboxymethyl- 
cellulose, and the polymerization systems butadiene — 
styrene, butadiene — isoprene and isoprene ~ styrene. 
In the Department of Engineering and Metallurgy, 
sixty-seven investigations were undertaken on behalf 
of various firms,.and fellowships on the influence of 
chemical composition and physical structure of forged 
steel balls and their resistance to wear during grind- 
ing, and on wire rope, and work on the economics of 
ferrous smelting in Ontario continued. The Depart- 
ment of Parasitology carried further its work on the 
life-histories and the factors influencing the activity of 
black flies and leucocytozoon infection in ruffed grouse 
and other birds, especially domestic ducklings. 
Several drugs used successfully in combating malarial 
infection in man gave negative results on infected 
birds. 

The Physiography Department is completing a 

study of the geological history of southern Ontario, 
has co-operated with the Department of Agriculture 
in & chemical investigation of pasture grasses, and 
has agsisted the Meteorological Service of Candda in 
equipping and supervising twelve new weather 
stations at selected points. The work of the Textiles 
Department has been handicapped by shortage of 
staff and accommodation ; but the Courtaulds (Canada) 
Lid. fellowship has continued its work on dye 
formule and methods of finishing and the develop- 
ment of consumer standards, while under the Canadian 
Industries Ltd. fellowship, in addition to developing 
fabric construction to meet the demands of the con- 
sumer, the behaviour of the nylon fibre under different 
physical and chemical conditions is being investigated. 
Some progress is also reported by the Department 
‘in investigations on the transmission of water vapour 
through fabrics, the physical properties of nylon and 
the factors involved in removing oils used as lubric- 
ants after processing textile materials. 


Barton' s Ruling Engine 

Ix the possession of the Science Museum, London, 
there are six beautifully engraved buttons, classified 
as diffraction gratings, which axe stil regarded as 
masterpieces. They were the work of Sir John 
Barton, deputy comptroller of the Royal Mint in the 
early part of the nineteenth century, about whom 
little is known personally, but who must have been 
an ingenious inventor and capable engineer, for in 
1806 he invented a differential screw measuring 
instrument capable of measuring to 1075 inch. In 
1822 he was granted a patent for his engraved 
buttons. After Sir John’s death the ruling engine on 
which the buttons had been ruled passed into the 
possession of his grandson and then to his great- 
. grandson, Mr. R. V. Barton, who, in 1925, presented 
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the engine, together with some handwritten notes of 
his father’s concerning the working of the machine, 
to the Science Museum. The above details are given 
in a valuable and interesting illustrated article entitled 
“A Ruling Engine Used by Sir John Barton—aend 
its Products” which P. Grodzinski, the technical 
editor of the Industrial Diamond Review, contributes 
to the February number of that journal. It would 
appear that this is the first authoritative description. 

From his inspection of the machine and relevant 
documents, Grodzinski concludes that the engine was 
not Barton’s.own design but is probably a Harrison 
straight-line engine. The machine itself is made of 
brass except for the screws, spindles and pivots, which 
are steel. The tools are of well-ground steel; but 
diamond tools, generally octahedral Brazilian stones 
with curved edges, are provided. Six engraving tools 
work on six specimens simultaneously, and the 
method of movement of the tools is ingenious, 
kinematically sound, and simple. It is fully de- 
scribed in the article, with clear diagrams and 
photographs. The high precision of division and the 
engraving of six specimens.at once are the special 
merits of this machine. 


Tables of Uranus for the Period 4000 s.c-a.b. 3000 


MM. M. Kamieński and R. Walter have a paper 
with this title (Extrait Bull. de VAcad. Polon. Sci. et 
Lettres, 1947) which provides a simple and rapid 
method for finding the heliocentric co-ordinates of 
Uranus, the perturbations of the other planets having 
been taken into consideration in the compilation of 
the Tables. An explanation of the method for applying 
the Tables is given, and an accuracy of about 1’ is 
obtainable, which is sufficient in a great many 
cases. The Tables should prove very useful, especially 
in investigating the influence of Uranus on the 
motions of comets in ancient times, though, of course, 
they will prove helpful in many other cases as well. 
Special investigations were made of the long-period in- 
equalities of Uranus, and it seems that these, namely, 
those of the mean longitude, the eccentric angle, 
longitude of perihelion, and semi-major axis, can be 
approximately represented by a Fourier interpolation 
formula. These inequalities are so regular that the 
corresponding formula for perturbations in longitude 
can be extended even beyond the limits of the Table, 
for the period 6500 5.0.—A.D. 5500, with a mean error 
of less than 1’. 


Conference on Experimental Biology, Peiping 


More than one hundred teachers, research workers 
and senior students in biology of the universities and 
institutions of Peiping met in the new campus of 
the College of Agriculture of the National Tsinghua 
University: during July 17-25. The instigator of 
the conference was Dean P. S. Tang, ably. and 
generously assisted by his colleagues of the College. 
The campus is next to the famous Summer Palace 
which was freely accessible to the members during 
this conference, and one of the most enjoyable parts 
was the boating at night on the lake inside ‘the 
Palace. Preliminary meetings consisted of lectures 
on the place of biology in ancient Chinese history, 
and on the teaching methods of biology in colleges 
and high schools. So many contributed valuable 
suggestions to the latter subject that a special com- 
mittee was appointed to explore further this important 
and fertile field. The regular programme consisted 
of symposia and lectures on recent advances in 
genetics, hormones, nutrition, viruses and rickettsia, 
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biophysics and aviation physiology. The round-table 
meetings were attended chiefly by senior members, 
and the following topics were discussed: cytology, 
growth and development, immunity, and effect of 

' temperature on organisms. The general impression 
of the conference was that the time allotted to each 
speaker was too short, and plans are being made to 
choose one or two important subjects as the theme 
of the conference next summer. It was fortunate 
that the Peiping branch of the Chinese Society of 
Phytopathology was able to meet with the conference 
on the afternoons of July 20 and 21. . 


Hallucinations 


Tux Proceedings of the Society for Psychical 
Research for July (48, Pt. 175) has a suggestive and 
highly critical article by the research officer, Dr. 
D. J. West, in which he examines afresh the evidence 
hitherto collected by the Society for the super- 
normality of such spontaneous phenomena as pre- 
cognitive dreams, apparitions and other forms of 
hallucinations. In the case of the precognitive dream 
Dr. West concludes that a perfect case has not yet 
been printed in the Society’s publications. ‘‘There 
is always a flaw somewhere,” he writes, adding that 
“the perfect case is a myth” (p. 271). In dealing 
with the crisis apparition, he points out that 
numerous and unsuspected sources of error abound, 
and he indicates.his dissatisfaction with the evidence 
on which those conducting the famous Census of 
Hallucinations were inclined to rely. Finally, he 
points out how better evidence could be secured if 
witnesses could be persuaded to forward their results 
immediately to some independent source, so that 
adequate inquiries might be forthwith made and the 
original -documents preserved for subsequent exam- 
dination. and verification. 


New Fungi of Madras 


A NEW species of discomycete fungus, Bulgariastrum 
tumifaciens, which causes galls upon living leaves and 
inflorescences of Capparidis sepiarie is described by 
T. S. and K. Ramakrishnan (Proc. Ind. Acad. Sei., 
27, B, 2; Feb., 1948). This is one of seven new 
species named by the same authors in their most recent 
additions to the purely.indigenous fungus flora of 
Madras. 


` Culture Collections of Micro-organisms 

AS & result of a recommendation of the Specialist 
Conference of Culture Collections of Micro-organisms 
held in London in August 1947 under the auspices 
of the Standing Committee of the British Common- 
wealth Scientific Official Conference (1946), national 
committees were established in the several Dominions 
and in the United Kingdom for the co-ordination of 
the activities of existing collections of micro-organisms 
and to assist in the preparation of collection cata- 
logues. The United Kingdom National Committee 
will deal also with the Crown Colonies. As a first 
step in this work, national committees are circulating 
a questionnaire to all laboratories in their areas at 
which collections of micro-organisms are known or 
believed to be maintained. Inevitably some such 
collections will be missed; particularly those in 
private hands. Owners of collections,.of micro- 
organisms in the United Kingdom "and Crown 
Colonies who have not received a questionnaire are 
asked to notify Dx. Martin Ware, secretary of the 
United Kingdom National Committee, at the Medical 
Research Council, 38 Old Queen Street, Westminster, 
London, S.W.1. 
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; Installing of Electric Discharge Lamps 
DEVELOPMENTS in electric discharge lamps and the 
very rapid increase in their application have produced 
; an urgent requirement for the revision of Section 8 
| of the Regulations for the “Electrical Equipment of 
; Buildings issued by the Institution of Electrical 
Engineers. A new edition, the twelfth, of the Regula- 
tions is at present in preparation; but to meet this 
immediate need Revised Section 8, "The Installing 
of Electric Discharge Lamps”, has been produced 
and supersedes, as from July 1, the corresponding 
section of the eleventh edition. Fluorescent tubes 
peer at normal mains voltage become, for the 
| first time, a subject of specific requirements under 
! Section 84, which covers all discharge lamp installa- 


tions in which the open-circuit voltage does not 
lasd 650 volts. Section 8B gives additional re- 
{quirements for high-voltage installations up to 
(5,000 volts to earth, which is the maximum voltage 
| permissible. 


— — = eee: 


; Colonial Services Appointments 

| Tum following appointments in the Colonial Services . 
lhave been announced: E. S. Porter, agricultural 

i officer, Kenya ; H. C. Butcher, chemist, Federation of 
lMalaya; A. R. Giles, land surveyor, Hong Kong; 

jA. L. Griffith, temporary forest officer, Zanzibar ; 

R. A. Neve, specialist, Agricultural Department, Gold 

Coast; A. G. A. Sutton, Government geologist, 

[Mines Department, Trinidad; .R. H. Wharton, 

tmedical entomologist, Federation of Malaya ; J. G. M. 

[King (agricultural officer, Tanganyika), directcr of 

jlivestook and agricultural services, Basutoland ; H. S. 

‘Purchase (senior veterinary research officer, Kenya), 

[chief veterinary research officer, Kenya. 


[Royal Society Scientific Information Conference 


| A SUMMARY of the recommendations of the 
‘Scientific Information Conference held during June 
21-July 2 has now been issued to delegates; they 
will be included in the report of the Conference which 
la now in preparation. 'The Council of the Royal 
Society considered these recommendations qn July 8, 
pnd agreed to receive them. In one of the recom- 
mendations the Conference invited the Royal Society 
to consider setting up a standing ,committee on 
scientific information services, and the Council has 
pared in principle to do this. ` 


Announcements 


A REFRESHER COURSE on '"The Mechanical Working 
of Metals” is being organised by the Institution of 
Metallurgists and will be held at Ashorne Hill, 
Leamington Spa, during the week-end beginning 
October 1. Among those giving lectures are Dr. 
Hugh Ford, Dr. R. Genders, Dr. E. Orowan, Dr. 
L. B. Pfeil, Prof. H. W. Swift and Prof. F. C. 
‘Thompson. Es 


| A Fos OnzurOAL GROUP of the Society of Chemical 
Industry, for “the discussion of fine chemicals, 
especially those of therapeutic or biological interest", 
has been formed. Meetings are to be held monthly, 
and the opening address will be delivered by Prof. 
J. H. Burn, on “Fine Chemicals for Medical Use”, 
at the Royal Institution, London, W.1, on October 5. 
The chairman of the Group is Sir Jack Drummond, 
and the honorary secretary is Dr. W. Mitchell, 
Messrs. Stafford Allen and Sons, Ltd., Wharf Road, 
London, N.1. 


i 


448 
LETTERS TO THE EDITORS 


The Edilors do not hold themselves responsible 
for opinions expressed by. their correspondents. 
No notice is taken of anonymous communications 


Application of Paper Partition Chromato- 

graphy to the Separation of the Sugars and 

their Methylated Derivatives on a Column 
of Powdered Cellulose 


Tux analysis of mixtures of sugars resulting from 
the hydrolysis of a polysaccharide has been greatly 
facilitated by their separation’ and quantitative 
estimation® on the paper chromatogram’. The 
application of this technique to the analysis of 
mixtures of sugars from methylated polysaccherides* 
has simplified a task previously difficult, which 
involved the fractional distillation of the methyl 
glycosides and examination of the fractions obtained. 
` The latter method suffers from two disadvantages, in 
that it requires large quantities of methylated 
polysaccharides, and that it is very difficult to 
obtain a complete separation of the methyl glycosides. 

The paper chromatographic technique now offers a 
rapid methodiof separating and estimating the sugars 
quantitatively-as well as giving a strong indication as 
to their identities. The final proof of their constitu- 
- tion; however, still depends upon their separation and 
identification by determination of their physical 
constants, and the formation of characteristic deriv- 
atives. With'this in mind we have attempted the 
separation of the sugars and their methylated 
derivatives on a column of powdered cellulose, a 
method similar to that tried by Synge®, who used a 
column of potato starch, and similar to that employed 
by Bell’, who used a column of silica gel. Using a 
column of cellulose (Whatman ashless filter tablets, 
rubbed through an 80-mesh sieve and tightly packed, 
as a powder, in a tube of 12 in. length end 1} in. 
diameter) and with n-butanol saturated with water 
containing 1 per cent of ammonia as the mobile 
phase, we have separated two- and four-component 
mixtures of sugars with individual recoveries of 95— 
100 per cent." The column is purified by washing it 
with the solvent until the eluate is non-reducing ; 
this ensures that all the soluble impurities heve been 
washed from the cellulose and that equilibrium is 
reached between the cellulose and the solvent. The 
maximum Weight of any component sugar that can 
be placed on this column is proportional to its Eg 
value‘, and is of the order of 200 mgm. for galactose. 
The syrupy mixture of sugars to be separated is 
placed on the top of the cellulose and the solvent 
allowed to percolate down the column. At half- 
hourly intervals the receiver collecting the eluate is 
changed automatically. The time taken for any 
particular sugar to emerge is inversely proportional 
to its Eg value and is approximately 15 hr. for 
2:3:4: 6-tetramethyl glucose. 

To determine which sugars are present in the 
receivers, & small spot from each is placed, in order 
of time, on the starting line of a paper chromatogram, 
and the sugars separated'in the usual manner. On 
revealing the position of the sugars on the chromat- 
ogram by development with ammoniaeal silver 
nitrate, a picture of the distribution of each sugar 
among the receivers is obtained. From such a 
chromatogram one may decide which portions of 
eluate to take in order to obtain a chromatograph- 
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ically pure sample of sugar. While such high 
recoveries ag 95 per cent are quite practical ^where the 
components differ widely in Rg values, it is frequently 
expedient, where one has séveral components of 
closely similar Rg values with consequent overlapping 
of the sugers, to be content to divide the receivers in 
such a manner as to lead to a lower percentage 
recovery of a pure frection. The ease of separation 
"decreases as the Hg values of the particular sugars 
increase. v 

By use of the method described above, we have 
separated in the pure state and in yields of 95 per 
cent a two-component mixture consisting of D- 
rhamnose (300 mgm.) and L-arabinose (200 mgm.) 
and a four-component mixture consisting of L- 
rhamnose (50 mgm.), D-ribose.(50 mgm.), L-arabinose 
(50 mgm.) and D-galactose (50 mgm.). The isolation 
of pure crystalline specimens of L-rhamnose hydrate 
and D-galactose and of L-rhammnose hydrate and 
D-xylose from Sterculia Setigera gum and from 
linseed (Var. Redwing) mucilage respectively has also 
been achieved. 

Methylated, sugar beet araban, on hydrolysis, 
yields in equimolecular amounts 2:3: 5-trimethyl 
L-arebinose, 2 : 3-dimethyl lL-arabinose and 2- 
monomethyl L-arabinose?; pure specimens of each 
of these sugars have been obtained by use of the 
&bove method. 

The application of the above technique to the 
separation and identification of the hydrolysis 
products of various methylated polysaccharides will 
be the subject of a later publication. 

L. Hover 
J. K. N. JoNES 
s ‘OW. E. WADMAN 
University, Bristol. 
May 13. 
3 Partridge, S. M., Nature, 158, 270 (190460). — 
2 Flood, A. E., Hirst, E. L., and Jones, J. K. N., Nature, 160, 80 (1947). ` 
» beri dy Gordon, A. 'H., and Martin, A. J. P., Biochem. J., 38, 
, Hirst, E. L., Hough, L., Jones, J. K. N., and Wasmens 
"Nature, 161, 720 (1948). 
* Synge, R. L. M., Biochem. J., 98, 288 (1944). 
* Bell, D. J., J. Chem. Soe., 473 (1944). 
* Hirst, E. L., and Jones, J. K. N., J. Chem. Soe., 1221 (1947). 
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Oxidation of Ferrous lons in Aqueous 
Solution by X- and y-Radiation 


THE oxidation of ferrous ions in dilute sulphuric 
acid solution by X- and y-radiation has attracted 
attention since the work of Fricke’)? as a possible 
method of integral dosimetry for aqueous media’. A 
study has now been made which confirms that the. 
rate of oxidation with dose is essentially independent 
of the concentration of ferrous ions in the region 107? 
to 10- M, and which also shows that this rate is: 
maintained independently of the wave-length of the 
radiation over a much wider range of wave-length 
than has hitherto been used in studies of this type, 

Four different types of system were employed? 

(i) An ionization chamber was constructed of 
‘Perspex’ with graphite electrodes and connected to 
a D.C. amplifier circuit, and a ‘Perspex’ irradiation 
cell was made of identical geometry to the chamber 
to contain the solution under investigation. The 
cell and chamber could be interchanged on & stand 
which was kept in a constant position relative to the 
tube of an industrial X-ray unit operating at 200 kV. 
peak and 10m.amp. The thickness of the cylindrical 
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internal volume of the cell and chamber was only 
3:23 mm. In another similar system where this 
volume was 9-75.mm. in thickness, the yields observed 
were about 30 per"cent lower, due to the absorption of 
the X-rays in the solution. | 

(ii) Another ionization chamber and cell combina- 
tion due to Dr. A. J. Cipriani’ was used. In this case 
the ionizing volume was in the form of a thin annulus 
round a central cylinder containing & 2-curie radium 
bomb. Cell and chamber were made of polystyrene, 
and the whole enclosed in a large block of lead. 

In both these cases the ionization current in the 
chamber at saturation passed through a high resistor 
of known value to ground. The voltage above this 
resistor was estimated by a null method in both cases) 
a modified Lauritsen electroscope being used in 
system (ii). By showing that the ionization ‘current 
was proportional to the area of the collecting elec:. 
trodes, and by reversing the polarity of the electrodes! 
the effect of stray ionization currents was found to 
be small in both cases. 

(iii) A set of stands, 3 in. in height, was "m 
inside & lead enclosure 18 in. square. On one of thé 
stands was placed & 600 mo. radium capsule, and ori 
another & cylindrical cell containing the solution. By 
using different combinations of stands the mean 
distance between source arid solution could be varied 


between 3-7 em. and 7:6'em. The radiation intensity; . 


at the various positions was measured using a 100-r. 
‘Victoreen’ condenser-type chamber with a 5 mm! 
thick ‘Perspex’ cap to ensure equilibration of the 
primary radiation with its secondary electrons. 

(iv) A ‘Pyrex’ cell was constructed with a central 
thimble in which a glass tube containing a 1 ,200-me 
capsule of radium could be inserted. The cell could, 
be attached to a vacuum apparatus and evacuated in] 
order to ascertain the effect of removing all dissolved; 
air. No dosimetry was attempted in this system, the 
purpose here being to compare the oxidation-rate of, 
aerated and evacuated samples, as was done by! 
Fricke? and Shishacow*. It was found during these, 
experiments that very little oxygen was necessary tol 
saturate the solution effectively with oxygen fromj 
the radiation chemical point of view. For example,' 
a solution equilibrated with cylinder nitrogen con- -j 
taining about 2 per cent of oxygen was oxidized; 
within & few per cent of the rate at which an oxygen-| 
equilibrated solution was oxidized. This was true’ 
for the small doses used, none of which was higher 
than 18,000 r. ; but at much higher doses one would: 
expect a change of oxidation-rate of solutions initially | 
saturated with air5*, When the solution was evac- i 
uated hard for 20-30 min., the oxidation-rate fell 
sharply to less than one-half of its previous value, as 
was found by Fricke! and Shishacow:. The amount 
of water which evaporated during evacuation was not 
significant if thé solution were made up to its original 
volume before analysis, as the oxidation-rate has, 

been repeatedly shown to be independent of concen- | 
. tration of ferrous ions within much wider limits, 

The water used in making up the solutions woal 
redistilled successively from alkaline potassium | 
.permanganate and alkaline manganous hydroxide, 
and the solutions were made up with ferrous | 
ammonium sulphate, the ferrous ion concentration 
varying between 10 and 10-* M, depending on the 
dose to be administered. All were made 0-8 N in 
sulphuric acid, at which acidity the effect of the 
ammonium ions was found to be negligible. This 
acidity was used in order to effect comparison with 
earlier work. In less acid solutions the reaction is | 
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much more complex*. ' The concentration of ferrous 
ions was followed by potentiometric titration with 
N/6,000 ceric sulphate solution. The rate of change 
in absence of radiation was negligible during the time 
occupied by an experiment when the solution was 
stored in the ‘Perspex’ cells. Before irradiation, the 
samples of solution were equilibrated with nitrogen 
containing a small but constant percentage of oxygen, 
and the cells were filled in this atmosphere. 

The results obtained in these various systems will 
be presented in detail later. . Expressed as the 
number of atoms of ferrous ion oxidized per 32-5 eV. 
expended in the solution, the ionic yields for solutions 
containing dissolved oxygen lay between 4:9 and.6:0 
in every case, the average value being 5:5. From 
the ratio of the yields in aerated and evacuated 
solutions obtained in system (iv) above, the average 
ionic yield for oxygen-free solutions was found to 
be 2-2. 

Recalculation of the values obtained by Fricke and 
Shishacow in earlier work, reveals a substantial 
degree of agreement between the three sets Sof 
investigations : 


MIN (32-5 eV.) 
aerated 


E es ‘6 eV.) 
ir-free 


Fricke (refs. 1,2 
Shishacow a 
Present work ; 

The above results establish that higher ionic yields 
than 2-2 observed in solutions of this type which are 
either not de-aerated at all or are equilibrated with 
cylinder nitrogen can be ascribed to the presence of 
dissolved oxygen. The cause of this enhancement is 
very probably to be associated with the formation of 
the hydroperoxide radical HO, in the reaetion 
EH + Oa — HO, which converts the reducing frag- 
ment H formed in the primary act on irradiation of 
water into an oxidizing agent. ` 

I wish to express my thanks to the National 
Research Council of Canada and the Ministry of 
Supply for the use of experimental facilities, and to 
Dr. A. J. Cipriani, Mr. F. H. Krenz, and Prof. W. V. 
Mayneord for valuable discussions and assistance in 
connexion with dosimetry. 


. N. Mirren 
Department of Natural Philosophy,’ 
University of Edinburgh. n 
May 26. on i 


1 Fricke, Amer. J. Roent. Rad. Ther., 19, 430 (1927) 5 Phys, Rev., 81, 
1117 (1928). "Fricke and Morse, Phil. Mag:; 2l 12 (19029). > 

3 Fricke and Hart, J. Chem. Phys., 3, 00 (1935). ` $ ` 

3 For example, Stenström and Löhmann, Radiology, 18, 322 (1931). 

* Shishacow, Phil. Mag., 14, 198 (1932). 

5 Gray and Weigert (unpublished data). 

* Lea, odi) Hone of Radiations on Living Cells", 34 (Camb: Univ. Press, 





Diazo-Oxides . 


Ix relation to work recently summarized!, we have 
under investigation & number of diazo-oxides. Certain 
of those theoretically derived from o- and p-amino- 
phenols (and their derivatives) are included. Satis- 
factory formulations for these have been debated for 

` , 
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years? . Earlier writers proposed structures involving 
rings, such as 15;* or II5, or quinonoid forms, such as 
III*. Hodgson and Marsden? conclude, however, that 
both the o- and the p- series are: best regarded as 
resonance hybrids of the type 


= + R + = 
O — CH, — N = N <4 0O = CH, =N =N. 


Lf such a view were correct, it is obvious from IV 
and V qualitatively that, while the polarity of & 
p-diazo-oxide could be small, that of its o-isomer 
should be large, and—in proportion as the ionized 
form predominates—approach that of a true ‘zwit- 
terionic’.molecule’. Thus the dipole moment of IV 
is unlikely to beless than c. 10D, while V, on reasonable 
analogies, might be so low as 4D. 
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Although wè ‘have not been able to prepare the 
unsubstituted”. „parents IV or V, dipole moment 
determinatioris*on representative derived members of 
both ‘the o- and tlie p-series are now nearing com- 
pletion. Results are proving close to those expected 
for V (that is, also III); for example, p (found) for 
VI is 2-9D (calculated, about 3D).  Ultra-violet 
spectroscopic evidence is in the same direction. 

Very little contribution from fully dipolar forms 
seems, therefore, to be occurring. We make this 
preliminary communication because we note that 
dipolar structures for the o-diazo-oxides have been 
adopted recently by Vaughan and Phillips! to explain 
stability measurements. 

J. D. C. ANDERSON 
R. J. W. Lz Fivre 
Chemistry Department, 
University of Sydney. 
May | ae 


* Calderbank, Le Fvié "and Northcott, J. Soc. Chem. Ind., 188 (1948). 
* Hodgson and Marsden, ‘F. Soc. Dyers, Col., 59, 271 (1943). ` 
* Bamberger, Ber’, 28, 887 (1895). 

* Morgan and Borter, J: Okem. Soc.,, 107 645 (1916). 

* Klemen, Ber: 2471. 1407 (1914). 

* Wolff, Annalen, 312, 119 (1900). 

! Wyman, Chem. Rev., 19, 213 (1930). 

9 J. Chem. Soc., 1566 (1947). 


Preparation of Nitrogen-free Sulphuric Acid 


Or the various methods suggested for the prepar- 
ation of sulphuric acid suitable for use in nitrate 
estimations, the method of Atkins! is perhaps the 
most suitable. There is, however, one disadvantage 
in this method, namely, the precipitation of sulphur 
if a slight excess of hydrogen sulphide is added. This 
not only takes a long time to settle, but also interferes 
with the estimation, often giving lower values due to 
the presence of traces of sulphur dioxide. 

Various alternative methods were tried in this 
laboratory for the preparation of a suitable sample of 
sulphurie acid for the estimation of nitrates in sea- 
water by the reduced strychnine method of Denigés. 
A good procedure seems to be to treat about 250 ml. 
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of concentrated sulphuric acid (ordinary quality) with 
6-10 drops of 40 per cent formalin solution in a 
500 ml. Kjeldahl flask, and to boil! ‘the mixture until 
it is decolorized. It is possible: sto" prepare about a 
litre of good acid in the course’ of a ‘couple of ‘hours 
by using 2 series of flasks. The acid so “prophred 
gives an almost colourless reagent with reduced 
strychnine. 

This method is, therefore, suggested as an altern- 
ative where difficulty is: ‘experienced in the prepar- 
ation of acid according to'Atkins' method. 

B. V. RAMACHANDRAN 

Central Marine Fisheries Research Station, 

Triplicane P.O., Madras. 
April 24. 


! Atkins, W. R. G., Nature, 199, 08 (1932). 





_/Decay and Capture of Slow Mesons in 
Dielectrics 


Conversi, Pancini and Piccioni, and others?, 
observed decay electrons from positive mesons coming 
to rest in solids of either light or heavy elements. 
For negative mesons, however, decay electrons were 
found in light elements only ; for heavy elements it 
is generally assumed that negative mesons are 
captured by atomic nuclei before they can decay. 
The absence of capture of positive mesons can be 
understood as being due to the influence of Coulomb 
repulsion® ; its absence for negative mesons in light 
nuclei has led Fermi, Teller and Weisskopf* to the 
conclusion that the interaction between nuclei and 
mesons is much weaker than was assumed hitherto. 
These authors show that it takes less than 10713 sec. 
for a meson to reach an energy of about 1,000 eV., 
where its velocity is about equal to that of electrons 
in outer orbits, that is, 109 em./sec. They then 
consider that the meson quickly loses its remaining 
energy, reaching the K-orbit of an atomic nucleus in 
about 1071? sec. It should then be captured by the 
nucleus in about 107 sec. if current ideas of inter- 
action between mesons and nuclei are correct. In 
doing so they have, however, considerably over- 
estimated the energy transfer from slow mesons to 
electrons’. In the present communication reasons are 
given for believing that in dielectrics the time re- 
quired by a meson to reach a K-orbit is longer than 
estimated by Fermi et al., but that it would be very 
difficult to decide from theoretical considerations. 
whether this time may be of the same order as the 
decay time (~ 2 x 10"? sec.). 

Mesons with a velocity less than about 109 cm./sec. 
(kinetic energy < 1,000 eV.) transfer energy to 
electrons (the velocity of which is greater. than 
108 cm./sec.) at a very low rate (at least in non-metals) 
because the electrons can follow nearly adiabatically. 
(This would not hold for free electrons. Even metal 
electrons are not entirely free, and it seems, indeed, 
that their deviation from free electrong largely de- 
termines inelastic scattering. For, in view of the 
screening of the meson charge, the collision is of very 
short duration ; development of the effective meson. 
field into a Fourier series will lead mainly to high- 
frequency torts.’ The electrons then behave as bound, 
as for their optical properties.) However, in this. 
region, down to an energy of about 0-1 eV., the rate B 
of loss of energy to the lattice vibrations is consider- 
able. In ionic crystals, in particular, with residual fre- 
quency c;/2z, it has been shown? that: 


a8 


No. 4116 


Septemiber 18, 1948 


B=0 ai log(v/aja), 


where C ~ 1, vis yelocity of mesons and a ~ 107? em. 
In other types of'sólids a similar order of magnitude 
may be, expected. ‘Hence the time to slow down a 
meson: from an initial velocity vj ~ 108 em. /sec. to a 
final velocity Kv; is 





vi . 

f podv OE v —vf 
B 10 eo? 

vf 


. (v is mass of a meson), which is about 10-7 sec. if 

w; ~ 10% sec... The above formula holds practically 
throughout the whole continuous spectrum of the 
meson. As soon as the discrete spectrum has been 
reached, with a distance of more than hw; between 
energy-levels (or rather energy-bands), energy transfer 
to the lattice vibrations becomes very improbable, 
because it would involve simultaneous emission of 
many quanta, iw;. In this range either radiative loss 
or loss due to the Auger effect should be predominant. 

The latter was estimated’ on the assumption that 
the highest discrete levels should have large quantum 
numbers and high angular momentum corresponding 
to nearly circular orbits with radius of about half a lat- 
tice distance. Larger orbits would lead to & continuous 
energy spectrum, whereas penetrating orbits (low 
angular momentum) would lead to much stronger 
binding. On the above assumption, emission of an 
electron (in dielectrics) must be connected with a con- 
siderable transfer of angular momentum, which leads 
to very much smaller transition probabilities than in 
the ordinary electronic Auger effect. An estimate of 
the time £4 required for emission of an electron’ 
(whereby the reaction on the meson was neglected) 
gives 


jaws DO exp r (a 2 + 2) sec. 


Here r and T, are the radii of the mesonic and elec- 
tronic orbits, v and ve are the respective velocities and 
a ~ 3. One would expect ve[v~(u]m)!!? to be approxi- 
mately 15. 

Although the above formula is based on a simplified 
model, it serves to show the extreme sensitivity of t4 
to the exact value of rvefræw. Thus if, for example, 
r = re and ve/v = 6, then ta ~ 107? sec. If, however, 
veļu = 8, then £4 ~ 10-4 sec. 

To estimate the radiative loss it should be possible 
to treat the meson on a classical basis. Then the 
rate of loss of energy is approximately e*r*o*[o*. 
Assuming the meson to move in a Coulomb field with 
effective charge Ze, it is found that reat = eZ jutri, 
Hence the time required by the meson to reach an 
orbit with radius ry—starting with an initial radius 
rj—is approximately 

: pie per? 
Ze Hier ee Ze* 
af rf «rj. Assuming rj—-107 cm.~h*/me*, the 
time for radiation loss is about 


3 hè 1078 sec. 
a~ Zs (QE i) met 77m 


It thus appears that energy loss as to the Auger 
effect is extremely sensitive to the properties of 
the highest bound meson orbit. In contrast to the 
assumptions made by others', it cannot be excluded 
that in dielectrics it plays only a negligible part com- 
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pared with radiative loss, which leads to times of the 
same order as the natural decay time. 
H. FRÖHLICH 
R. Husy 
R. KOLODZIEJSKI 
R. L. ROSENBERG 
H.H. Wills Physical Laboratory, 
University of Bristol. 
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Relation between the Masses of Mesons 


SrARTING from Jeannine Viard’s results! based: on 
the notion of ‘solide principal’ in wave-mechanics, 
and from Eddington’ s considerations on fundamental 
frames, we are in agreement with Mme. P. Destouches: 
Février's principle? called the ‘principle of respective 
frames’: “All that concerns the actions of observers 
must be linked to a mean frame; all that concerns 
the objective properties of particles must be linked 
to a geometrical frame". It results ‘that the laws of 
direct action between electrons and’, photons or 
between nucleons and mesons, which: are actions of 
contact according to Dirac’s 3-function, appear for 
the observers to obey a Gaussian distribution law 
with standard deviation o; the self-energy of one 
particle in a field is then finite. o is determined by 
the assumption thatthe mass of the electron originates 
entirely from an electromagnetic energy; thence 


o= 4/2 e 


T Mec? 








The self-energy of a nucleon in a mesonic field 
depends on the mass of mesons. For a given value 
of this self-energy, there are generally several values 
of masses. Mme. P. Destouches-Février? has proposed 
a ‘principle of associated particles’: “Each type of 
interaction between the particles of a C-kind being 
expressed by means of particles of spin 1 or 0, is 
such that one particle of C-kind has'a' ‘well-determined 
self-energy @c, in the field associated with: particles 
of spin 1 or 0. When, for a given. "Value (fic, there 
are several values of masses y for ‘the particles asso- 
ciated with the field such that G(u ys (fc, then the 
different particles are existing and playing a part in 
the suitable description of the interaction under 
consideration ; in addition, the existing values of y 
are in the neighbourhood of a minimum of the 
function (É(u)". 

If we study the function y(u) = @(u)e?/g? (where 
g is the mesonic charge), as M. Cazin* pon done, we 
find that y(u), for » increasing from 0, starts from the 
value mec? of the self-energy of the electron, and 
decreases to a minimum at approximately 0-365 mec? 
reached for u £€ 255 me, then increases to a maximum 
at about 6 mec? reached for p slightly less than 800 Me, 
then decreases to a mihimum at about 1:8 mec? 
reached for u = 1,000 me. 

Admitting the principle of the associated particles, 
two mesons play a part in the nuclear forces of 
masses m, and mz, corresponding to the same c- 
value of the self-energy of a nucleon in the mesonic 
field; and we have m, < 255 me, mx > 255 Me. 
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From the y(u)-funetion, we can draw the curve giving 
My as a function of ma (see accompanying table). 


mylme mama mam, yo) [meet 
. 0 407 eo 1 
- 100 364 3-64 0-657 
108 360 3-83 0-681 
127 350 2-75 0-578 
158 331 2-09 0-500 
164 329 2-06 0-489 
176 320 1:82 0-46 
180 318 1:76 0-447 
188 318 1:66 0-484 
189 312 1:65 0-432 
192 310 1-61 0-427 
200 805 1:526 0-419 
202 304 15 0-408 
207 800 1:45 0-401 
212 297 1:40 0-895 
225 284 1:20 . 0-377 
240 270 1125 0-368 
- 250 260 1:04 0-367 
255 255 1 0-365 


According to the experimental results teported by 
Occhialini and Powell’. Gardner and Lattes! obtain 
Ma = (313 +16) me. From the above table, we 
derive m, = (188 + 24) m, and mz/m, = 1:66 + 0-26. 
From the results of Goldschmidt, King, Muirhead 
and Ritson’, ma = (270 + 40) me; we derive from 
our table 255 m, < ma < 310 me; 192 Me < My < 
255 me; 1< mam, < 1-61. From the results of 
Lattes, Occhialini and Powell? mz/m, = 1-65 + 0:15; 
we derive from our table ma = (312 + 8) m, and 
My = (189 +: 13) me. 

These three, experimental results agree with the 
relation between the masses m, and ma given by the 
principle of the associated particles. The value mz 
for the artificial mesons obtained by Gardner and 
Lattes agrees perfectly with the experimental value 
of mz/m, for the cosmic mesons obtained by Lattes, 
Occhialini and Powell; this last determination gives 
the most accurate results. 

So it seems that the nuclear. forces may be inter- 
preted as due to mutual exchanges of mesons of the 
two types. Their spins would be 1 or 0. , No arbitrary 
constant has been introduced and the difficulties of 
divergence have been removed. Finally, the y(u)- 
curve and the principle of the associated particles 
leads to the possibility of the existence of two particles 
of spin 1 or 0 and of masses more than 900 me; one of 
these particles may be identified with that found by 
Leprince-Ringueb; these particles correspond with 
forces of a.type different from ordinary nuclear forces. 

td. Jean-Louis DxsTOUCHES 

Institut’ Henri Poincaré, 

Faculté des Sciences, 
Université'de Paris. ` 

x May 3. - 

+ Viard, J., C.R. Acad, Sei., Paris, 224, 800 (1940) ; 226, 637 (1948) ; 
Thèse, Paris, 1946. 

* Destouches-Février, P., C.R. Acad. Sci., Paris, 226, 686 (1948). 

* Destouches-Février, P., C.R. Acad. Sci., Paris, 226, 878 (1948). 

* Cazin, M., C.R. Acad, Sci., Paris, 226, 641, 880 (1948). 

$ Occhialini and Powell, Nature, 161,551 (1948). 

* Gardner and Lattes, Science (March 12, 1948). 2 

* Goldschmidt, King, Muirhead and Ritson (in the press). 

*[Lattes, Ocehlalini and Powell (in the press). 3 


M 
Concentration Quénching of Fluorescence 
in Chlorophyll Solutions 


In a paper eqneerned chiefly with the results of 
measurements of the self-Guenching of the fluorescence 
of solutions of aromatic hydrocarbons!, Weiss and 
Weil-Malherbe report a few measurements on the 
self-quenching of ethyl chlorophyllide solutions. They 
conclude from these latter results that it is un- 
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Intensity of fluorescence (arbit. units) 





2 4 6 8 


12 14 


Curve I: (moles/l) x 4-75 x 10*; curves II and III: 
(moles/i.) x 10* 
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necessary to postulate the existence of a long-lived 
form of excited chlorophyll. This conclusion has been 
shown by E. Rabinowitch? to be inconsistent with 
the observed? high quantum yields for chlorophyll. 
sensitized photo-oxidation. More recently, the same 
author‘ has pointed out that the value of the quench- 
ing constant obtained by Weiss and, Weil-Malherbe 
is too large to be consistent with the number of 
encounters between chlorophyll molecules as caleu- 
lated from kinetic theory. ; 

A comparison of the quantitative dataë on the 
absorption and fluorescence spectra of chlorophyll 
solutions indicates that the mistake in the work of 
Weiss and Weil-Malherbe is their disregard of the 
reabsorption of the fluorescent light. Unfortunately, 
their report does not contain sufficient experimental 
detail to permit & computation of the effect of re- 
absorption upon their results. In particular, they 
do not specify the nature of the colour filter used in 
front of their photocell, the wave-lengths present 
in the incident light, or the ratio of the concentrations 
of ehlorophyllides a and b present in their sample. 
For these reasons and because their claims have a 
direct bearing upon possible mechanisms for photo- 
synthesis, it seemed worth while to repeat their 
measurements! under controlled conditions. 

The accompanying graph shows the Weiss and 
Weil-Malherbe data for ethyl chlorophyllide (curve I) 
and our data for the fluorescence intensity, obtained 
by two different methods, of chlorophyll a in ether. 
Since the fluorescence intensities are expressed in 
arbitrary units, these have been adjusted to make 
all three maxima identical. For convenience in 
plotting, the concentration scale for curve I differs 
from that used for curves II and IL. 

In the experiments corresponding to these latter 
curves, the incident light was monochromatic, of 
2 4358 A., and the intensity of the fluorescent light 
was measured with a photocell (Photovolt Corp. 
Mod. 500). The solutions weré made up from freshly 
prepared chlorophyll a and dry ether, and were 
evacuated to remove oxygen. 

The data plotted as curve III were obtained by, a 
method which was designed to eliminate the effect 
of the reabsorption of the fluorescent light. A colour 
filter (Wratten Infra-red 88), transmitting only that 
wave-length. région of the fluorescent light which is 
not detectably absorbed by chlorophyll a solutions, 
was placed in front of the photocell. To minimize 
further spurious effects of changing concentration, 
a thin layer (2 mm:) of solution was used, and the | 
photocell faced the side of the cuvette wpon which the 


No. 4116 September 18, 1948 


exciting light was incident. The results obtained 
under these conditions demonstrate that the self- 
quenching of the fluorescence of chlorophyll is neg- 
ligible at all concentrations up to 10? M (a concen- 
tration ten-fold greater than the highest value pub- 
lished by Weiss and Weil-Malherbe). Similar results 
were obtaiied with chlorophyll b and with solutions 
in acetone and in methanol. . 

In an attempt to duplicate the results of Weiss and 
Weil-Malherbe, the Wratten infra-red filter in front 
of the photocell was replaced with one (Corning 246) 
which is transparent to the fluorescent light of all 
wave-lengths but which absorbs 34358 A. The 
photocell was placed “in line with the light source”, 
that is, behind the cuvette. Curve IT represents the 
measurements made in this manner. The measured 
intensities show the expected effect of reabsorption 


of the fluorescent radiation by the chlorophyll solu- 


tion. The reabsorption is not so great in this case as 
in the measurements of Weiss and Weil-Malherbe, 
the difference most probably being due chiefly to the 
different thicknesses of the cuvettes used, and to the 
fact that solutions of pure chlorophyll æ (or b) were 
used in our experiments. 

We may conclude, therefore; that the effect of 
self-quenching of the fluorescence (as distinct from 


possible self-quenching of long-lived excited states), 


of chlorophyll (and presumably chlorophyllide) solu- 
tions is negligible under conditions in which photo- 
chemical and optical measurements have been made 
on these solutions. 

The present experiments were made possible by 


the support of the U.S. Office of Naval Research ' 


(Contract Noori-212, T.O. 1). 

. W. F. WATSON 
ROBERT LIVINGSTON 
Division of Physical Chemistry, i 

University of Minnesota, 

Minneapolis, 14. 
April 23. 

1 Wels, J., and Weil-Malherbe, H., J. Chem. Soc., 544 (1944). 
* Rabinowitch, E., “Photosynthesis”, 1, 484, 518 (1945). 
5 Gaffron, H., Ber., 60, 755 (1927). 
4Rabinowltch, E., “Photosynthesis”, 2, Chapter 23 (in the press). 
? Zsche'le, F. P., and Harris, D. S., J. Phys. Chem., 4%, 623 (1943). 


Polarization of the Raman Line of the Totally 
Symmetric Vibration of Stannic Chloride 


Ir is well known that the depolarization factors of | 


the Raman. lines produced by the totally symmetric 
vibrations of the XCl, molecules of the tetrahedral 
type are not zero!. Recently in this laboratory, it 
has been shown that the depolarization factors are 
srnaller than the results given by many investigators ; 
but they definitely are not zero’. 

Cabannes and Rousset? have pointed out the fact 
that this residual depolarization could be caused by 
the isotopes of chlorine, and that a measurement of 
the depolarization factors of the individual lines due 
to the various isotopic molecules would decide this 
point. Welsh, Crawford and Scott‘ have shown that 
the intensity of the Raman line due to totally sym- 


metric vibration of stannic chloride (SnCl,) is about ` 


six times greater than that of the corresponding line 
of carbon tetrachloride (CCl,) ; Langseth’ has shown 
that the former gives the same type of isotopic 
structure as the latter. 

Development of the method of polarized incident 
light? for determining depolarization factors, plus 
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availability of a spectrograph suitable for fine- 
structure investigations? along with a newly devel- 
opéd powerful light source having suitable spectral 
characteristics’, have made the above-mentioned fine- 
structure investigation a practical possibility for 
stannic chloride. 

The ‘weak’ and ‘strong’ polarized components of 
the totally symmetric vibration of stannic chloride 
have been photographed using this high-dispersion 
spectrograph. The exposure time for the ‘weak’ 
component was 48 hr. and for the ‘strong’ component 
about 10 min. Microphotometer curves for the two 
components are reproduced herewith.. From inspec- 
tion of the microphotometer curves it is at once 
apparent that there is no sensible change in the 
relative intensities of the isotopic components in the 
two traces. It is also apparent that the fine structure 
is almost obliterated in the weak trace due to a 
broadening of the fine-structure components. The 
cause of the broadening is definitely not instrumen- 
tal; since grating ghosts are equally sharp on the 
‘weak’ and the ‘strong’ plates. 

The ‘weak’ component of the Raman line due to 
the totally symmetric vibration of carbon tetra- 
chloride is not sufficiently strong to be photographed 
on the high-dispersion spectrograph. However, if 
the lack of symmetry of the isotopic molecules is the 
cause of the residual depolarization, the centre of 
gravity of the line should be appreciably shifted on a 
photograph made with the 'strong'' and ‘weak’ 
components in juxtaposition. This experiment was 
performed with carbon tetrachloride, using*a fast 
prism spectrograph with excellent defining power 
(dispersion 30 A./[mm.) No noticeable shift of the 


' centre of gravity was observed. The results of these 


experiments show the following : 

(1) The depolarization factors in the three isotopic 
molecules of stannic chloride are identical within 
the precision of measurement Abetter than 0-002). 
There is reasonable evidence to suggest that the 
same is true for carbon tetrachloride. 

(2) A considerable part of the observed depolariza- 
tion arises from & small fraction of the total intensity 


of the line; this small fraction has an intensity ' 


distribution different from that of the strong polarized 
component. 

Apart from these experiments, there is evidence tc 
suggest that the isotopes of chlorine chnnot cause the 
finite depolarization factor. When-oné chlorine atom 
is replaced by an atom as heavy as ,bromine or as 
light as hydrogen, the depolarization factor of the 
corresponding vibration remains very small. There- 
fore, judging purely on the basis of the masses 
involved, the effect of a chlorine isotope should be 
negligibly small. ` 


, 
« STRONG COMPONENT 
£ \---WEAK COMPONENT 
` 





Microphotometer traces of the ‘strong’ and the ‘weak’ polarized 
components of the Raman line due to the totally symmetric 
vibration of SnCl, i 


a 
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'One can find at least two possible eauses for the 
small residual depolarization. First, the interaction 
between the molecules in the liquid may be sufficient 
to cause both the residual depolarization and the 
observed ‘broadening of the weak component. 
Secondly, in the XCl, type of molecules, at room 
temperature a large fraction of the molecules are not 
in the ground-state but in the degenerate vibrational 
levels. It is possible that some slight interaction 
between these modes of vibration may cause the 
residual depolarization. 

This research was carried out on Contract N60nr- 
269 Task V of.the Office of Naval Research. 

A. E. Dovanas 
‘aD. H. Rank 


D 


Physies Dept., 
Pennsylvania State College, 
State College, Pa. 


1 Kohlrausch, K, W. F., “Ramanspektren”’, 153 (Leipzig, 1943). 

? Douglas, A. H., and Rank, D. H., J. Opt. Soc. Amer., 38, 281 (1948). 

? Cabannes, F., and Rousset, A., Ann. de Phys., 19, 278 (1938). , ` 

4 were oe Crawford, M. F., and Scott, G. D., J. Chem. Phys., 16, 
97 (1948). : 

$ Langseth, A., Z. Phys., 72, 350 (1931). : . 

* Rank, D. H., and Van Horn, J. A., J. Opt. Soc. Amer., 37, 798 (1947). 

? Bank, D. H., Sheppard. N., and Szasz, G. J., J. Chem. Phys. (in the 
preas). . 





Tilted-Plate Compensators 


W. A. P. FISHER has recently described? a tilted- 
plate compensator which employed a plate of CR 39 
resin iñ place of the usual calcite or quartz. This 
substitution permitted the development of apparatus 
of large aperture, although the material is not quite 
uniform and needs to be rather thick, so that the 
possible effect of lateral displacement must be 
considered. "^" 

I wish to direct attention to the suitability of 
lepidolite for the Gonstruction of tilted-plate com- 
pensators of large field. This material, which is a 
uniaxial variety of mica, cleaves at right angles to the 
optic axis and is practically colourless in the thick- 


nesses needed for the production of convenient 


' yetardations. The use of such cleavage plates avoids 


the grinding and polishing required in the case’ of 
calcite or quartz and also the difficulties associated 
with the employment of CR 39 resin, including that 
of the possible variation of calibration with time. 
The axis about which the lepidolite is tilted lies in 
the plane containing the leading direction for the 
magnetic vector. : 
The following experimental results were obtained 
with white light using @ plate of lepidolite the 
thickness of which was 0-245 mm. The angle of tilt 
was observed on a dial graduated in units of 1:8? and 
the readings have been converted to degrees. Values 
calculated by means of an approximate theoretical 
formula are included in the table. 
Observed path- — f Á . : 7 ae 
are I Qo) 1931 27.18 33-98 39-87 48-00 50-04 6118 68-86 


th- 
Caeo tD 0-50 0-08 1:50 2-08 2:52 3:04 83447 395 


For a plate of thicknéss-t tilted through an angle 0 
in air, the length of the light. path is ¢/cosp, where 

ing = sinf, p being the'refraetive index of the 
material and e the angle.of refraction. 

The equivalent path-difference is (us--2)t/cose, 
and u, being the two refractive indices. 

ug? = Ksin*e, K being a constant?, 


we uua = (K[2u)sin*g. pı + vs = 2p, very nearly. 


` 


Ui 
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The equivalent path-difference 
= (K/2y)(tsin%e)/cosg 
= (K/2p) ((tsin*0)/u*) {u/(ur-sin?6)"} 
= (Atsin?0)/(u^-sin?0)1/?, A being K/2u2. 
Application of the method of least squares to the 
experimental results above shows that At = 6-939 or 


. A = 28:32, and that p? = 2:389. These values were 


used in calculating the results given in the last line 
of the table. . 
Muscovite may also be used in the construction of 
a tilted-plete compensator of limited range. Tilting 
about the trace of the plane containing the optic 
axes causes the retardation to increase until it 
reaches four times the normal value at an inclination 
of about 70°. ‘Tilting about a perpendicular axis 
causes & decrease to zero at an inclination of about 35°. 
F. RECORD 
79 Palmerston Street, 
Derby. 
July 21. 


1 Fisher, W. A. P., Nature, 161, 848 (1948). 
* Preston, T., “Theory of Light", 318 (3rd edit., 1901). 


Thorium. and Uranium Content of the 
Velence Mountains, Hungary 


THERE are few areas in Hungary where the occur- 
rence of thorium and uranium minerals is theoretically 
possible. We investigated during the summer of. 
1947 the mountains near Lake Velence near the town 
of Székesfehérvár in Hungary. 

Portable battery-operated Geiger-Müller counting 
equipments have been constructed at this Institute. 
One of them served in connexion with headphones for 
a qualitative search only. It was easily portable in a 
small ease and weighed (ineluding built-in batteries 
suitable for 400 counting hours, high-voltage supply 
and headphones) less than 5 kgm. The other counter- 
set possessed an electromagnetic impulse-counter, a 
more powerful amplifier, and was supplied by a motor- 
car starter battery (12 volts, 70 ampere-hours) by 
means of vibrating alternators. The Geiger-Müller 
counters were of brass, 45 mm. outer diameter, 1:8 mm. 
wall thickness'and 88 mm. length, and were of the 

'self-quenching type, filled with argon and alcohol 
vapour. i 

We observed a considerable y-activity everywhere 
in the acid eruptive rocks of the area investigated 
over an area of about 30 km.?, which exceeded the 
intensity of the cosmic radiation (40 impulses per 
min.) by a factor of 2-3, when the counter was 
placed immediately on the rocks. 

In one case we drove in a boring about 50 em. deep 
into the granite wall. We observed an activity of 
260 impulses per min., with the counter in the boring. 

eWe evaluated this result quantitatively, taking into 

account the self-absorption of the y-radiation within 
the rock, by calibrating the counter with the y- 
radiation of thorium in radioactive equilibrium with 
its decay-bodies. To do this we placed a known 
amount of thorium (in equilibrium) at a measured 
distance from the counter and: determined the number 
of impulses per min. The soft components of the 
y-radiation were retarded by the thick wall of the 
counter and by 2 mm. of lead. Calculation shows 
that the concentration (c) of the radioactive material 
per gram rock substance, expressed in ‘thorium-y- 
equivalents’, can be calculated from the following 
expression, approximately : ; 
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eJ 
CN "d n.p e 
where y is the coefficient of the self-absorption per 
em. in the rocks, J is the number of impulses eounted 
per min., A is the rate of counting per min. when 
l gm. of thorium is at 1 em. distance from the 


counter (as determined above), p is the specific 


density of the rock. 

We obtained in this way an approximate value for 
the concentration in thorium-y-equivalents, c = 0-12 
X 10? gm. thorium equiv. per gm. rock. About the 
same order of magnitude of activity was observed 
everywhere in the acid eruptive rocks (granite, aplite, 
granitporphyre, etc.) On the other hand, basic 
eruptive rocks (andesite) and rocks of hydrothermic 


origin (quartzite) were found to be practically inactive. . 


Typical samples of the rocks mentioned were 
removed and tested carefully in the laboratory of the 
Institute. We checked at first the share of potassium 
in the y-counting-rate. The potassium content of the 
rocks amounted to 3-4 per cent K,O!. We mixed 
potassium nitrate to an inactive quartz powder in 
amount equivalent to 4 per cent K,O content and 
found that the observed activity remained at about 
the level of statistical errors, and could be made 
responsible for no more than 10-15 per cent of the 
activity of the investigated eruptive rocks. 

For the determination of the origin of the activity, 
Dr. M. Vogl-Fóldvári brought samples of the rocks 
into complete solution, and we determined the 
equilibrium radon content of the solutions by means 
of a calibrated emanometer. The equilibrium 
thoron content was determined under steady gas 
circulation, because of its short half-life. The cali- 
bration of the emanometer for thoron was carried 
out exactly in the same way, with the same velocity 
of gas circulation, using a small known dissolved 
amount of very old thorium nitrate. The accom- 
panying table shows the results. 








gm. U/gm. rock | gm. Th/gm. rock 





Rock sample, place 






Granite from Velence 0:87 x 1075 4:2 x 107? 
Granite from Nadap (rich 

in btotite) 0-86 x 1075 4:0 x 1075 
Aplite from Nadap 0:80 x 10% 6.6 x 1075 | 





The acid eruptive rocks of the Velence Mountains 
everywhere contain similar concentrations of thorium 
and uranium, namely, about 8-9 gm. uranium per 
thousand kgm. rock and 40-60 gm. thorium per 
thousand kgm. rock. It seems doubtful whether so 
small a concentration will be of any use, unless very 
cheap concentrating processes should be found. It 
is of importance, however, that this thorium and 
uranium content makes possible the exact determ- 
ination of the age of the rocks. 

No concentrated deposits or ores were found during 
this preliminary survey. 

A detailed publication (also in English) will appear 
in the Transactions of the Hungarian National 
Geological Institution, Budapest. I am indebted to 
the Hungarian National Geological Institution and to 
the Hungarian Ministry of Industry and Mining for 
supporting this investigation, and to Dr. A. Féldvari, 
chief geologist of the Institution, for geological 
advice during this survey. 

A. SZALAY 
Institute of Physics, 
University of Debrecen, 
Hungary. 
! Vendl, A., Jahrb. d. Kgl. Ungar, Geol. Reiehsanstalt, 22, Heft 1 did- 
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‘Fish Eye’ as an Ideal 
Electron Lens 

Tue most famous optical medium furnishing a 
perfect optical image formation is the well-known 
‘fish eye’ of Maxwell’, the refractive index of which 
n(r) is given by the spherical distribution 

= Al(a +1), a) 

where A and a are constants. The trajectories are 
circles. Other media with ideal image formation have 
been found by W. Lenz?, and they are of the form 


nr) = Ajr (GO ER (2)"] (p—1,3,5.... (3) 


The most obvious way of analogous construction of 
an ideal electron lens would be the realization of the 


corresponding potential 
A8Y «GT qv | 


V(r) — r V(r) = 
(p = 1, 3, 5,...), (3 and 4) 

by a spherical or axial symmetrical distribution of 
space charge*. This method is technically impossible, 
however, in the present state of development. 

But limiting ourselves to plane image formation, 
an ideal electron lens could be constructed by a set 
of axially symmetrical metallic electrodes without 
space charge, which in a plane z = Zp, perpendicular 
to the axis must produce the potential distribution 
(3) or (4). We shall show in the following that such 
an electron lens can™be constructed. 


Maxwell’s 


A? 


' , The general solution of the differential equation 


for an axially symmetrical potential is 


i 3 

(n2) = | CU, (ikr) (eit + oe ite) dk. (6) 
The function C(t) can be determined by means of 
Hankel’s integral theorem* in such a way that for 
Z = 2, (for example, z, = 0) the potential will be 
V(r) = Afa + ri We got 


2a 


e(ra) = — 34" j J, (irk) K, (iak) cos kz . Mdb, (6) 


where J (irk) is the Bessel function of the order zero, 
and K,(iak) the so-called Macdonald function of the 





ro a oes i 
os| O30. 
os| 93 
ES 0-45 
os| 0°54 
os| 0-64 
04] 074 
03| O84 : 
D» 
o2 r 4230 
O-73 /084/ 117/171 PSB -0-8 


o Ol | o2 


456 


t order (see, for example, G. N. Watson, 1.e, p. 78). 
Since one finds, 
oo 
| J, Gkr) K, (ika) ledk = 


2ia 
(g* + re 


it can be easily shown that (6) is indeed that solution 
of Ao = 0, which has for z = 0 the form (3). The 
Shape of the electrodes might be caleulated from 
q(r,z) = const. : ; 

But more important than these formule of the 
potentials required is development in series, by means 
of which we are able to calculate them numerically. 
One finds-for'the general form of the potential having 
the required distribution in the plane z= 0 the 
expression 


(7) 








9(0,r) = Vir) (8) 
Spay ORT Ie Y uU ae 4g 
(rz) m ( 1) (2v) ! z? u 2 (u !)2 (v ns u) ? ( ) 
and this becomes in our case (3) ] 
ei 1 iy 2z ay 
(72) = ü 58 xu ( 1)” b, 3 Tu) , (0) 


in whieh the b,, are the following polynomials 
Bac WE d (— nk (2) e P ya ar) 


(2v)! 
RE do 
Since fog (9), 25) = 0, the force on the electron 
Qz/z-—0 ; 


y 
x! 
=0 





) 
k 


perpendicular to the plane z=0 vonishes, that is, the 
electron having the initial velocity in the plane z=0 
stays in this plane. My collaborator, H. Robl, has 
worked out these formule, and the surfaces g(r,jz) = 
const. are represented in the accompanying graph. It 
is imagined to be rotated about the z-axis. It is only 
necessary to imitate two of the equipotential sur- 
faces at the top and below and on the sides by metallic 
electrodes in order to have the required potential 
distribution in the plane z = 0, where all (circular) 
trajectories from a point are exactly focused to an 
image point. It is possible to show by means of 
Larmor’s theorem that a uniform magnetic field can 
also be combined with the electric field. Such a 
perfect cylindrical lens might be especially useful for 
a velocity-spectrometer, since only particles of the 
same velocity are focused to the same point; . and 
perhaps (combined with a magnetic field) it might 
also be applied in mass-spectrography. In order to 
improve the stability of the electron trajectories in 
the plane z = 0 it will be necessary to investigate 
also the other potentials of the type (4) found by 
Lenz, for a suitable exponent p. 

A discussion of this subject will be given shortly in 
the Acta Physica Austriaca. . 

WALTER GLASER 

Institut for Theoretical Physics, : 
University, Vienna. 


t Maxwell, J. ©., “Soient. Pap.", 1, 74-79 (Solutions of Problems). 
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Source of the Hydrogen Ions in Gastric 
^ Juice 


A FLOW of water from the oxyntic cells through a 
membrane permeable to chlorine ions and limited in 
its cation permeability to hydrogen ions should result 
in & secretion of hydrochloric acid in accordance 
with the view of Hollander’. It can be shown, 
however, that under such conditions the concentra- 
tion of hydrogen and chlorine ions in the secretion 
would be of the order of 102-104 N, and unless 
we add further hypotheses, including relatively very 
large water reabsorption, ib would seem necessary 
to suppose a primary concentrating of hydrogen ions 
within the cell. It would appear that the simplest 
manner in which this could be achieved is by way of 
an organic acid produced metabolically or in relation 
to metabolic activities, hydrolysis of esters and the 
like. From the data of Davies et al.4 showing that 
under their conditions Quo can be greater than Qo, 
the view was entertained that the organic acid might 
be cyclically reformed or restored’. ; r 

From our studies with yeast? and the high acidic 
formation resulting from exchanges of potassium and 
hydrogen ions, & further stepping up of the hydrogen 
ion concentration could occur by exchange of hydro. 
gen ion for an inorganic chtion. ' 

It may be pointed out that one of the catalysts 
involved in the passage of metabolic hydrogen to 
oxygen could conceivably function, as such an acid, 
and.the purpose of the present communication is 
merely to indicate such a possibility, which further 
exemplifies our previous hypothesis in which 
phosphoglyceric acid was used as an illustration. 

It may be noted that in the metabolism of 1 mole- 
cule of glucose,.24 hydrogen atoms pass to oxygen, 
12 from the original carbohydrate molecule and 12 
from water incorporated at various, stages. The 
metabolic hydrogens can be regarded as converted 
at some stage into electrons and free hydrogen ions. 
This does not happen at the’ stage of the pyridine 
nucleotides, but appears to happen at or before the 
stage of the cytochromes. It is of interest to note 
that Quastel® has used the reaction : 


H 
?| Fees] n of : = [ree 4- Co + 2H+ 


to determine the concentration of cozymase, by 
measuring the acidity produced, through its effect 
on bicarbonate. 

If all the metabolic hydrogens were utilized to 
supply the hydrogen ions of the gastrie juice, the 
upper limit of the ratio Qyci/Qo,, from this source 
&lone, would be 4. 

When the electrons pass to oxygen, hydrogen ions 
are in turn withdrawn from the cell. Ordinarily the 
addition and withdrawal quantitatively balance with- 
out alteration of pH from such exchanges; but it 
may be possible that the stage of hydrogen ion forma- 
tion can be effectively separated in the oxyntic cell 
from the stage of withdrawal. Such might occur, for 
example, if the donation of hydrogen atoms and 
conversion to hydrogen ions and electrons took place 
at a surface with fixed enzyme units of the donator 
and free diffusion back, through the cell, of the 
electron carriers. 


. mechanism by which H ions are secreted”. 
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Such amplifications of our earlier view had been 
entertained here prior to the appearance of a com- 
munieation to the Biochemical Society (April 1948) 
of Davies and co-workers, in which they refer to @ 
"hypothesis of Crane, Davies and Longmuir (to be 
. published), and which “requires that H atom trans- 
port by dehydrogenating enzymes is part of the 

Upon inquiry, it would appear that this hypothesis 
does not include the supposition that the metabolic. 
‘hydrogen atoms supply directly the hydrogen ions 
“of the gastric juice in the manner indicated above, 
and which is an; extension of a possible mech- 
anism we had previously put forward’. Such would 
largely simulate the produetion by the yeast cell 
of a pH as low as 1-5 in the suspending fluid;.and: 
due to free hydrochloric acid. ; 

EDWARD J. CONWAY 
THomas G. BRADY 
Department of Biochemistry, 
University College, - 
Dublin. 
April 26. 


* Hollander, F., Gastroenterol., 1, 401 (1948). 

* Conway, E. J., FitzGerald, O., and Walls, D., Nature, 156, 477 (1945). 
* Conway, E. J., and Brady, T. G., Nature, 159, 137 (1047). ~ 

* Davies, R. E., Biochem. J., 40, Proc. xxxv (1946). 

5 *Qonway, E: J., and. O'Malley, E., Biochem. J., 40, 59 (1946). j 
* Quastel, J. H., and Wheatley, A. H., M., Biochem. J., 82, 936 (1938). 


An Antigen Related to the ABO System 


We have studied a serum containing an agglutinin, 
provisionally named 'anti-Ken' after the patient's. 
name. This agglutinin was formed by a Polish: 
patient, aged twenty-four, in response to pregnancies : 
the first ended in a stillborn macerated foetus at term, | 
the second was successfully interrupted by Casarean | 
section during the thirty-seventh week. The patient 
was group A, M CDe CDe Ken- and her husband: 
B MN cDE cDE (or cDE cde) ; we could not dis-: 
tinguish between these genotypes owing to the lack: 
of anti-d and anti-e sera. The baby proved to be. 
group O MN CDe cDE Kent. 

During the second pregnancy, as there were 
many possibilities of immunization, abnormal 
anti-B, N,c(Hr') d(Hr) or E(Hh") antibodies were 
searched thoroughly. The characters of the anti-B. 
agglutinin remained normal: titre, 1:512, thermal 
optimum at 4? C., no exaltation by human serum or 
30. per cent bovine albumin. At the thirty-second 
week an agglutinin was found active at 37°C. on 
certain O and A cells. It did not correspond to one | 
— of the RA antigens mentioned above, nor to the. 

ON antigen. 

Ten days after delivery a suitable amount of. 
serum was obtained. It reacted strongly with the 
baby's cells and certain A and O bloods, giving a 
visual agglutination up to 1:4 and a final titre of 

gL: 82 (in saline) at 37? C. Its activity was markedly 
increased when 30 per cent bovine albumin was 
used as diluent. 

Testing with A and O cells of known D (Rh) type 
gave the following results : 


Reaction with anti-Ken — 
A cells 46 45 
102 55 
rus M ycier, E i 
an looda }. 
D+ cells 132 83 
D— cella 16 


17 
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There is at first sight an evident discrepancy in the 
distribution of Ken+ and Ken— cells among A4 and 
O groups, and, in a minor way, among D-+ and D— 
cells. The latter does not appear to be significant 
whereas the former indicates a true difference 
between the 4 and O cell-groups. The x? and p 
values are given in the following table. Owing to 
the small number of samples, the Yates adjustment 
was applied. 


P 
4:896 
14814 


A-O distribution 
D+ D— distribution 


0-036 
0-224 

The observed difference would appear by chance in 
only 1 in 30 trials for the A-O distribution and about 
l in 5 for the D distribution. Therefore the Ken 
antigen is found with a significantly higher frequency 
in the O group and is probably related to the ABO 
system. Its genetical transmission is being studied 
and will be described later. 

Wé are indebted to Pr. Olbrechts and Mrs. 
Olbrechts-Tyteca for advice in the statistical work, 
to Drs. R. R..Race and A. E. Mourant for the sera 
used in genotype determinations, and to J. Snoeck 
for permission to publish the case. 

Pierge O. HuBiNONT 


Laboratoire de Bactériologie et 
Laboratoire d'Hygiène, 
Université Libre de Bruxelles. 
May 7. 


Error in Counting Reticulocytes 


WHEN immature mammalian red cells, or retic- 
ulocytes, are stained with brilliant Cresyl Blue they 
may be differentiated from adult red cells and 
enumerated in a sample as a percentage. If these 
cells were scattered according to chance, reticulocyte 
counts would be expected to follow the binomial 
distribution. In a recent paper, however, Jacobsen, 
Plum and Rasch! have shown that, in their laboratory, 
reticulocytes appear to be more regularly arranged 
than this when present in a proportion greater than 
10 per cent. They are therefore able to make counts 
on one sample with remarkably close agreement. 
Much.of the important work on reticulocyte matura- 
tion carried out in their laboratory depends on the 
great accuracy with which this technique is used. It 
was therefore thought that an independent attempt 
to confirm this deviation from the binomial distrib- 
ution would be of interest. 

Replicate counts were made on a human case of 
pernicious anemia. with 13 per cent and on an 
anemic, rabbit with 20 per cent of reticulocytes. In 
all, 66,000 red cells were counted. In the human 


| ease the counts corresponded fairly well with the 


binomial distribution; but in the rabbit the counts 
were less regular. 

These results differ markedly from those of Jacob- 
sen, Plum and Rasch, who record increasing accuracy 
with the higher counts. The discrepancy may have 
been due to inferior skill both in making the prepara- 
tions and in counting, for élearly a laboratory worker 
whose whole time is occupied in counting reticulocytes 
will attain an unusual ability. On the other hand, 
this technique gives great scope for unconscious bias. 


_ Reticulocytes cannot be distinguished from adult red 
: cells as black from white, 
i cell is a gradual process, and reticulocytes merge 


The maturation of & red 
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imperceptibly into mature red cells. The difficulty 
is demonstrated in the photographs from which some 
of the counts made by Jacobsen, Plum and Rasch 
were taken. In the two examples published in their 
paper are six cells which we would consider mature 
reticulocytes, but only one of these is so classed by 
them. 

In the simple enumeration of red cells, it is the 
highly skilled worker who can obtain closer agreement 
between replicate counts than the Poisson distribution 
will allow. Similarly, in counting reticulocytes, the 
highly skilled technician might be liable to bias in 
favour of excessive accuracy. Despite the care taken 
to avoid bias, it is therefore possible that the extreme 
accuracy of these authors may be due to the uncon- 
scious adjustment of counts by the inclusion or 
exclusion of the more mature reticulocytes. This 


possible source of bias could be eliminated if counts“ 


were made by a number of competent and independent 
hematologists from unmarked and unselected photo- 
graphs made by Jacobsen, Plum and Rasch. 


ROSEMARY Biees 
Department of Pathology, 
Radeliffe Infirmary, 
Oxford. 


1 Jacobsen, E., Plum, C. M., 


and Rasch, G., Acta Path. Microbiol. 
Seand., 24, 554 (1947). 


Innervation of the Adenohypophysis 


THERE is strong evidence that the nervous system 
controls the pituitary gland and its seeretions; but 
the exact nature of the control is undecided. General 
agreement exists about the importance of the nerve 
eonnexions for the normal functioning of the pars 
nervosa of the posterior lobe. The influence of the 
nerve supply on the adenohypophysis is, however, 
still under discussion and has been denied altogether. 
Experimental sections of the hypophyseal stalk 
and related hypothalamie structures have produced 
conflicting results; but no alternative way of 
nerve supply has been established, and the stalk 
is still considered the most probable link 
between the pituitary body and the central nervous 
system. 

The morphological descriptions of the gland provide 
many references to the presence of nerve fibres in the 
glandular hypophysis; but few complete and detailed 
descriptions of the origin and endings of such fibres. 
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Perhaps for this reason the evidenċe i in favour of the 


abundant nerve supply of the gland has been usually 


under-estimated. 

In & study of the rabbit’s pituitary gland, using 
Cajal’s method on frozen sections, I have been able 
to show the rich innervation of the glandular parts 
(intermedia, tuberalis and distalis). The nerve fibres 
come from the hypothalamic-hypophyseal tract. 
They appear mostly as isolated. elements, . passing 
directly from the stalk and from the pars nervosa 
(infundibular process) to the pars tuberalis and inter- 
media. They are particularly abundant at the 
junction of the pars tuberalis and pars distalis, a 
region named the ‘zona tuberalis’, which Harris! 
has recently studied.  Individually or in small 
bundles, these fibres follow the general direction of 
the portal vessels and thus reach the pars distalis. 
Other fibres reach the pars distalis after crossing 
the pars intermedia, especially at its eaudal end, 
where they are very numerous. In some cases the 
fibres leaving the hypothalamic-hypophyseal tract 
form a thick bundle which, before entering the zona 
tuberalis, runs along the stalk for a short distance 
quite separate from the main tract directed to the 
pars nervosa. This is particularly clear in new-born 
and very young animals. 

The nerve fibres of the adenohypophysis seem to 
have an almost uniform type of ending as small clubs 
or knob-like formations applied to the cells, From 
the relative numbers of endings and cellular nuclei 
visible, there seems to be only one of these formations 
for each cell. Even when the fibres remain unstained, 
it is often possible to see clearly the nerve endings 
as black knobs or disks in almost equal numbers to 
the nuclei. 

The accompanying reproduction shows some fibres 
in the pars distalis of the adult rabbit, and the small 
chib-like endings are also visible in parts of the field. 
This type of nerve- ending was described and illus- 
trated by Croll? also in the adenohypophysis of the 
rabbit, and by several authors in other species. 

A full description of this work will be published 
elsewhere. 

E. VazquEZ-LoPEZ 


Laboratories of the Imperial Cancer 
Research Fund, 
London, N.W.7. 
May 24. 


! Harris, G. W., J. Anatomy, 51, 341 (1947). 
* Croll, M., J. Physiol., 66, 316 (1928). 
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Occurrence of Thin Membranes in the 
Structure of Wool 
Woot keratin is considered to be completely soluble 


in sodium sulphide. 30 ml. of 0-3 M sodium sulphide 
was added to 1 gm. carefully purified wool, and this 


.mixture was allowed to stand for about a month. 


After this time a light green solution was obtained, 
but the solution showed a slight opalescence. The 
particles causing this opalescence (estimated to be 
not more than 0-1 per cent of the wool).could be 
separated from the solution by centrifuging. After 
separating and washing with water, the solid matter 
was examined under theelectron microscope. The 
specimen was mounted on eollodion and observed 
directly. ~The solide proved to consist mainly of 


. thin membranes, mostly. rolled or folded, as is seen 
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in Fig. l. In order to determine the thickness of the 
membrane itself a collodion replica was made and 
gold-shadowed at a declination of 1:10. Fig. 2 
shows how the thin membranes are rolled and the 
rolls flattened, probably by the surface tension during 
the drying. From the length of the shadows the 
thickness is calculated to be something between 50 
and 100A. Fig. 3 is a shadow-cast replica, where 
part of the wool membrane has stuck to the collodion. 
In part it shows both the membrane and the corre- 
sponding impression and is in that way interesting 
purely from the  eleetron-mierograph point of 
view. 

As these thin membranes are resistant to sodium 
sulphide, we think it justified to assume them to 
have a chemical composition different from the ordin- 
ary wool keratin. 

It would be of great interest, of course, to know 
where the membranes are located in the wool fibre. It 
is also essential to know the chemical structure of the 
membranes and their behaviour towards chemical 
agents and enzymes, A chemical analysis is being 
carried out. 

A sample of wool was strongly chlorinated and 
the excess chlorine afterwards removed by a solution 
of sodium bisulphite. The sample was then repeatedly 
treated by supersonics and the water dispersion from 
each treatment was examined under the electron- 
microscope. In the first suspension there were 
numerous fragments from membranes similar to 
those mentioned above. In the second and following 
suspensions the occurrence of the membranes was 
more and more rare, but the wool still had the fibre 
character and even partly a scale structure. This 
can be taken as an indication that the membranes 
are located in the surface layer of the wool. Further 
investigations are necessary before more definite con- 
clusions can be drawn. 

If it be a fact that these membranes are located 
at the surface or in the outer layers of the wool and 
do not dissolve in an alkaline and reducing agent 
like sodium sulphide, it may have an important bear- 
ing on surface phenomena such as the frictional 


NATURE 


459 


properties of the fibres and the diffusion of dyes into 
the fibres. 
JOEL LINDBERG 
Bo PuiriP 
Nits GRALÉN 
Swedish Institute for Textile Research, 
Gothenburg. May 14. 





Action of Streptomycin on Plant Tumours 


In previous reports on the effect of streptomycin 
on plant tumours produced by Phytomonas tume- 
faciens, it was stated that this antibiotic substance 
would ‘cure’ a variety of plants of crown-gall', and 
that it killed tumour tissue in these galls without 
influencing normal cells*. To obtain more information 
about the action of this agént, experiments were 
performed using in vitro methods which made possible 
more exact control of dosage and closer observation 
of effects. 

Cylinders of sterile carrot tissue 10 mm. diameter 
x 6 mm. high were placed on sucrose mineral agar. 
The upper surface of these fragments was covered 
with a suspension of fully virulent crown-gall organ- 
isms. About 15 x 10* viable organisms were applied 
to each fragment in this way. After 1, 2, 6 and 8 
days, the fragments were transferred to sucrose 
mineral agar containing 50 y per ml. streptomycin, 
and their upper surfaces were covered with 0-06 ml. of 
a solution containing 500 y per ml. streptomycin. 
One group was left on streptomycin-free agar as a 
control. 

After three weeks incubation in light at 25? C., 
the distribution of tumours in the variously treated 
groups was found to be as shown in the table : 


Frequency of tumour formation in fragments of carrot tissue 
treated with streptomycin 


Interval between inoculation Number of fragments showing 
and streptomycin treatment tumours (out of 10) 


1 day 1 
2 days 3 
6 days 10 
8 days 10 
Untreated control 10 





Fig. 1 


Fig. 1. Electron micrograph of membranes from wool. 


Fig. 3. Collodion replica as Fig. 2; 


Fig. 2 


Fig. 3 


Fig. 2. Collodion replica of the membranes n glass; gold-shadowed. 
part of the membrane has stuck to the céliédion 
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(a) Cylinder of carrot tissue treated with crown-gall bacteria and 
cultured for 3 weeks in vitro. A large green tumour has formed on 


Tg 
the upper surface, (b) Cylinder of tissue treated as (a) but with 


0:03 ml. of a solution of 500 y per ml. streptomycin applied to the 
upper surface one day after inoculation. No trace of tumour 
formation was visible on this fragment 


Where streptomycin” was applied one or two days 
after inoculation, alfiost complete inhibition of 
tumour formation oceurréd. The tumours which did 
develop were very small. At six days, tumefaction 
had already started. Application of streptomycin 
at this time slightly reduced the growth of the 
tumours and changed their appearance, untreated 
tumours being green, treated ones white. The 
accompanying reproduction shows the difference in 
appearance between a fragment of carrot tissue on 
which the tumour developed and one on which it, 
was inhibited by streptomycin. 

When bacteria-free sunflower tumour tissue was 
cultured on sucrose agar containing 50 * per ml. 
streptomycin, growth was only 65 per cent of that 
made by tissue on streptomycin-free agar. It was 
also found that 50 y per ml. of streptomycin would 
completely inhibit the growth of roots on sunflower 
stem fragments treated with indole acetic acid, 
though it did not inhibit their initiation. It seems 
more probable that streptomycin is a general inhibitor 
of the growth of embryonic plant tissue than a 
specific inhibitor of tumour tissue. Its inhibiting 
effect on tumour formation is probably due to its 
action on the bacterial inciting agent. 

This work was done in part on an American 
Cancer Society grant recommended by the National 
Research Council Committee on Growth. 

R. S. DE ROPP 
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Antigenic Components of Psittacosis Virus 


THERE is much evidence that viruses of the 
Psittacosis-Lymphogranuloma group are antigenically 
related. Some of the most active reagents for use 
in diagnosis by the complement-fixation reaction are 
virus suspensions which have been boiled}. It has 
also been found that treatment of egg-grown Lympho- 
granuloma by phenol and boiling, by urea or by 
extraction with ether yield products of enhanced 
activity which, however, will react with antibodies 
evoked by the heterologous as well as the homologous 
species*,*. Many observations, recently reviewed by 
Cox‘, indicate the frequency of serological cross- 
reactions between various members of this group, 
and the production of specifically reacting antigens 
is clearly of importance. 

Complement-fixation studies with hyper-immune 
guinea pig sera absor with unheated or boiled 
Psittacosis suspensions have led to the conclusion 


New York Botanical Garden, 
New York 58. May 5. 


'! Hampton, J. E.. Phytopath., 38, 11 (1948). 
* Brown, J. G., Phytopath., 38, 3 (1948). 
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that this virus possesses at least two antigens, one 
destroyed by heat, the other resistantë. Evidence, 
not yet published, that specificity is a property of 
the labile antigen has also been obtained*. 

In other instances the serological activity of a 
specific antigen has been demonstrated, and the toxin 
neutralization experiments of Rake and Jones* 
suggest that this may be identified with the specific 
toxic factor which they describe. Mammalian sera 
may often be relatively deficient in specific antibody 
and there is evidence from infection neutralization® 
and complement-fixation tests® that avian sera are 
more potent in this respect. Virus agglutination 
methods may also be of value in detecting specific 
reactions’®. 

In the course of an investigation into the antigenic 
properties of Psittacosis and related viruses, two 
types of antisera were prepared in the guinea pig: 
one designated ‘complete’ by the injection of Psitta- 
cosis in the fresh state, the other designated 'group' 
against the virus heated in a boiling water-bath. 
These suspensions were made from yolk-sae material, 
and the sera were tested by complement fixation 
against similar antigens from mouse spleen. 

It was found that unheated antigens, rich in virus, 
gave variable results in that they might fail alto- 
gether to fix complement in the presence of either 
antiserum, but more often preparations of this sort 
gave good fixation with the ‘complete’ serum and 
very much less or no fixation with comparable dilu- 
tions of the 'group' serum. Regardless of its initial 
behaviour in the fresh state, heating the suspension 
consistently altered it, so that it reacted fully with 
both types of serum. The same effect was produced 
by treatment with papain or with dilute mineral acid. 

As was expected, after absorption with the heated 
virus, the ‘complete’ serum retained reactivity only 
with the unheated preparation: similar treatment 
of the 'group' serum removed its fixing powers with 
the heated antigen as well as the small degree of 
reaction sometimes apparent with the unheated 
material. These findings confirm Bedson's previous 
observations on the complex antigenie nature of 
Psittacosis, and suggest that, in the living virus, the 
heat-stable factor is largely or, less commonly, 
entirely masked by one or more heat-sensitive 
components. 

Attempts were made to improve the specificity of 
active, unheated suspensions with various reagents 
which might preserve and enhance the combining 
power of the labile antigen or suppress that of the 
group antigen. At the same time it was hoped that 
the effects of such treatment might yield further 
information about the composition of the virus 
particle. 

The heat stability of one factor is very marked, 
and it was found to resist autoclaving for thirty 
minutes at 135°C. This property and its lack of 
sensitivity to a proteolytic enzyme suggest that it 
may be composed largely or entirely of carbohydrate. 
Conversely, the other reactive fraction might well be 
protein in nature. 

The serological activity of heated Psittacosis was 
destroyed by 0-001 molar potassium periodate in 
thirty minutes at 37°C.; the minimal exposure 
required has yet to be determined. Unheated anti- 
gens treated in a similar manner with 0-002 molar 
solution reacted well with the ‘complete’ serum; to 
obtain this effect an increased concentration of virus 
was required in the test but, even at this strength, 
no reaction took place between the treated material 
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2nd the ‘group’ serum. It would thus appear to have 
“acquired a uniformly specific character. 

It has been shown recently™ that, in addition to 
its effect on carbohydrates, periodate may alter or 
inactivate biologically active proteins. Nevertheless, 
it seems likely that critical dilutions of this reagent 
may be helpful in the identification of some carbo- 
hydrate substrates. The inactivation of the heat- 
stable Psittacosis antigen by periodate is regarded 
as confirmatory evidence that the group component 
is, at any rate in part, carbohydrate. 

A report giving full details of these and other 
observations bearing on the antigenic behaviour of 
Paittacosis is being prepared. 

C. F. BARWELL 

Department of Bacteriology, 

London Hospital Medical College, 
London, E.l. July 29. 
1 Bedson, S. P., Lancet, 2, 1477 (1937). | 
* Nigg, C., Proc. Soc. Exp. Biol. Med., 49, 132 (1942). 


? Nigg, C., Hilleman, M. R., and Bowser, B. M., J. Immun., 5, 201, 
259, 269 (1946). : 


* Cox, H. R., Ann. N.Y. Acad. Sci., 48, 393 (1947). 

* Bedson, 8. T. Brit. J. Exp. Path., 17, 109 (1936). 

* Bedson, S. P. (personal communication). 

* Rake, G., and Jones, H. P., J. Exp. Med., 79, 463 (1944). 


* Hileman, M. R By and Gordon, EF. B., Proc. Soc. Ezp. Biol. Med., 
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ZJEcidia of Barley Rust in Britain 


THE xcidium on Ornithogalum species in Europe 
has an interesting nomenolatorial history. At first 
attributed to Puccinia liliacearum Duby, it was 
recognized by Bubak! as belonging to a separate 
hetercecious rust and named by him Aecidium 
ornithogaleum. Then, in 1914, Tranzschel? demon- 
strated in both directions its connexion with the 
common brown rust of barley, Puccinia hordei Otth. 
(syn. P. anomala Rostr.). This connexion has been 
confirmed by Mains and Jackson? in the United 
States of America ; but, so far as we are aware, the 
seidium has not hitherto been found in Britain. 
According to Sydow’, it is known to occur in Germany, 
Austria and Hungary. D’Oliveira’, who repeated 
Tranzschel’s experiments and produced ecidia on 
Ornithogalum by inoculation from barley, was unable 
to find the æcidia in the field in England and concluded 
that barley rust survives the English winter in the 
uredo state on barley tillers and seedlings. 

On March 14, 1948, one of us (N. Y. S.) collected 
spermogonia on a leaf of Ornithogalum pyrenaicum L. 
in Inwood Copse near Ham Spray, below Inkpen 
Beacon, ou the borders of Berkshire and Wiltshire 
within the last-named county. These may have 
belonged to P. hordei or to P. liliacearum; but their 
occurrence stimulated our interest and led to our 
asking Mrs. F. Partridge, who lives'at Ham Spray 
House and was present when the leaf was collected, 
to keep a watch for ecidia. Two ecidia were found 
on April 2, and on April 16 we received from her a 
consignment of thirty-two infected leaves. Twenty- 
seven of these bore spermogonia associated with 
teleutosori of P. liliacearum, five bore spermogonia 
and ecidia but no teleutospores. From the latter, 
inoculations were made at once to seedlings of 
common barley (unnamed hybrid seed); and on 
April 23, uredo pustules were visible on the inoculated 
leaves. They became erumpent on the following day. 
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Subsequent careful search of the copse at Ham Spray 
has shown that O. pyrenaicum occurs there in two 
distinct patches. One adjoins the corner of an arable 
field which carried barley in 1947; the other lies 
between fields which carried wheat and oats respec- 
tively. The ecidia were found only in the former 
patch; P. liliacearum occurred i in both, but mainly 
in the latter. 

While it appears probable that- persistence of the 
uredo stage is the chief method by which barley rust 
overwinters in Britain, the ecidia may be important 
in two ways. In the first place, O. pyrenaicum is 
locally abundant (with a discontinuous distribution) 


-in certain parts of the south and west of England 


and may be responsible for initiating local outbreaks 
of brown rust. The plant occurs in north Somerset, 
west Gloucestershire, Wiltshire, Berkshire, Bedford- 
shire, Norfolk and Sussex. ‘Secondly, presence of the 
æcidial stage affords opportunity for hybridization 
between existing physiological races of barley rust 
and for the production of new ones. D’Oliveira was 
able to distinguish five races of this rust in England. 
We suggest that it may be desirable to survey the 


, known stations of O. pyrenaicum next April to 


ascertain to what extent æcidia are normally produced 
in Britain. Other species of Ornithogalum, especially 
O. umbellatum L., should also be examined for this 
purpose. 

We are indebted to Dr. G. R. Bisby for help with 
the inoculations, and to Mrs. Partridge for her 


_ observations and for sending us material. 


R. W. G. DENNIS 
N. Y. SANDWITH 
Royal Botanic Gardens, Kew. 
May 26. 

i Bubak, Fr., Annal. Mycol., 8, 223 (1905). 

3 'Tranzschel, W., Mycol. Centbl., 4, 70 (1914). 

? Mains, E. B., and Jackson, H. S., J. "Agric. Res., 28, 1119 (1924). 

* Sydow; P. and H., "Monographia Uredinearum’’, 4, 287 (1924). 

* D'Oliveira, B., Ann. Appl. Biol., 26, 78 (1939). 


Velocity of Photons ME 

Mr. H. FLETCHER Movutron’s paradox! is ingenious, 
but easily resolved. The energies of two photons 
emitted at the same place are not equal if each 
energy is measured in the co-ordinate system of the 
moving body, at which it is absorbed. Each observer 
measures: Wave-length and velocity in his own co- 
ordinate system, and deduces the frequency and 
energy to correspond. The same remark elucidates 
the ‘mystery’ of the Doppler effect; but it must be 
remembered here that each photon does not show 
this effect. If one single photon could be received, 
jt would, presumably show no Doppler effect (or, 
indeed, wave-length at all—this is the classical 
deduction from photo-electric phenomena); the 
wave decides the probability of the photon being 
found at any given point, or the distribution of the 
photons if they are present in sufficient numbers. 

J. H. AWBERY 

11 Carlisle Road, Hampton, Middx. 


1 Nature, 162, 303 (1948). 


Dr. GEORGE NovELLo Cornzvy, City Technical 
College, Liverpool, states that answers to Mr. Fletcher 
Moulton’s questions are given in “A Textbook of 
Physics”, by E. Grimsehl, vol. 5, “Physics of the 
Atom”, p. 240 (Blackie, 1945), where the corpuscular 
interpretation of the Doppler effect is seen to be 
analogous to that of the Compton effect. 
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A NEW INTENSE SOURCE OF 
. RADIO-FREQUENCY RADIATION 
IN THE CONSTELLATION OF 
" CASSIOPEIA 


By M. RYLE and F. G. SMITH 
Cavendish Laboratory, Cambridge 


HE discovery by Hey, Parsons and Phillipst,? of 

a variable source of radio-frequency radiation 

in the constellation of Cygnus suggested that at least 
part of the galactic radiation was due to very intense 
discrete sources. Afterwards a detailed study of this 
region was made by:-Bélfon and Stanley?, using an 
interference system of greater resolving power; their 
results showed thai'ithé. angular diameter of the 
source was smallér than. the resolving power of their 
Apparatus (8 minutes of arc), and the more precise 
determination of its position enabled them to show 
. that the source does not coincide with any outstand- 
' ing star. In a more recent note Bolton! describes the 
extension of this work and the discovery of other 
discrete sources. ` 

The similarity between the fluctuations observed 
from the source in Cygnus and from the'disturbed sun 
has suggested to both teams that the mechanism for 
the emission of intense radiation from discrete galactic 
sources is likely to be the same as that of sunspot 
emission. The results obtained by many workers 
have shown that sunspot radiation is circularly 
polarized, and it is therefore of importance to measure 
the polarization of the radiation emitted by discrete 
galactic sources. : 

Recently we have carried out a series of experiments 
on & frequency of 80 no to determine the polariza- 
tion of the radiation from, the source in Cygnus. 
During thé course of this work we have found a new 
and more intense source situated in the constellation 
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of Cassiopeia, as' well as several minor sources having, 
a smaller intensity than Cygnus. 

In our experiments we have used the radio version 
of Michelson's stellar interferometer which we have 
previously described®.*, When making observations 
with & large resolving power, this type of interfero- 
meter hags advantages over the method used by 
Bolton and Stanley, since no corrections are necessary 
for refraction in the troposphere or ionosphere. In 
order to identify the central maximum on the record 
we have limited the total width of the interference 
pattern by using two aerials of considerable directivity. 
By noting the times of the adjacent minima it is then 
possible to determine the Right Ascension of the 
source. 

It can be shown that the periodicity of the inter- 
ference pattern produced on the record by such a 
system depends on the declination (8) of the source, 
and is given by ¢, sec, where % represents the 
period of the ,central interference pattern for a 
It may therefore be 
seen that by measuring the period of the interference ' 
pattern the declination of the source may be found 
from the same record, without the need for an aerial 
system having a large resolving power in a north- 
south plane. 

If the two halves of the aerial system are now 
mounted with mutually perpendicular planes of 
polarization, the system may be used to determine 
the polarization of the radiation from a galactic 
source. For a wave which is circularly polarized, the 
amplitude of the interference pattern produced will 
be the same as-with the aerials parallel, but the phase 
of the pattern will be displaced by a quarter period. 
If the radiation is only partially polarized, the ampli- 
tude of the interference pattern will be reduced, 
and by comparing the amplitudes obtained with the 
two aerials parallel and perpendicular to one another, 
it i$;possible to determine the degree of polarization. 
(The full analysis of a complex wave is possible by 
this method, as has already been mentioned'.) 


D 


May 28, 1948 
May 29, ,, 


May 30, ,, 


$+ hse o> May 31, ” 


0300 0400 0500 


0600 0700 G.M.T. 


Records of galactic radiation using the spaced aerial system (units of intensity are 5 x 107! watts/m.*/(c./s.)). 
May 28, aerials parallel; , (2) May 29, aerials mutually perpendicular; (3) May 30, aerials parallel; (4) May 31, 
3 &erlals mutually perpendieular j < 
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We have used an aerial spacing of about 0:5 km. 
at a frequency of 80 Mc./s. An accuracy in Right 
Ascension of + 10 sec. should be possible with this 


system for sources as intense as that in Cygnus, ' 


although our accuracy has been limited by the 
accuracy of time calibration to + 20sec. The determ- 
ination of declination (8) becomes inaccurate for 
small values of 98, but for 8 greater than 30° an 
accuracy of + 20’ becomes possible. 

Observations have been made between declinations 
of 0° and + 75°. In addition to the source in Cygnus, 
a more intense source was located in Cassiopeia, the 
radiation from which has been notable for showing 
considerably smaller fluctuations than that from the 
source in Cygnus. 

Some typical records are shown in the accompany- 
ing figure (curves 1 and 3), in which the interference 
patterns produced by the sources in Cygnus (0335) 
and Cassiopeia (0640) can be seen. 

The source in Cassiopeia has been found from these 
records to have a Right Ascension of 23 hr. 17 min. 
50 sec. and a declination of 58° 0’ (1948 co-ordinates). 
The total intensity (twice the value obtained with 
aerials which accept only one component of polariza- 
tion) has been found to be 23 x 107 watts/m.*/(c. 2e An 
with ‘bursts’ of radiation having an.intensity of up 
to 6 x 10°" watts[m.*/(c./s.). The intensity of the 
source in Cygnus has been found to be 14 x 10-?* 
wabts[m.?/(c.s.) with ‘bursts’ of intensity up to 
20 x 10-3 watts/m.*/(c./s.). The aerial system has 
not yet been ly ealibrated, but although the 
absolute values of intensity may be,in error by as 
much as + 30 per cent, the relative values are 
reliable. 

A less intense but more variable source in Ursa 
Major (R.A. 12 hr. 20 min., declination 58°) has been 
found to give & maximum intensity of 5 x 1079 
watts/m.*/(c./s.). 

The angular diameters of all the sources which have 
so far been observed are less than the resolving power 
of the apparatus (about 6 minutes of arc for the two 
intense sources). The observation of ‘bursts’ of dura- 
tion less than 20 sec. coming from the source in 
Cygnus has shown that the linear dimensions of the 
source of the variable component cannot greatly 
exceed the distance travelled by electromagnetic 
waves in 20 sec. If a source of this diameter 
(about 107 km.) is situated at the distance of the 
nearest fixed star, the observed intensity would 
correspond to radiation from a black-body source at 
a temperature greater than 1014 °K. 

Observations made with the two halves of the aerial 
system mutually perpendicular have given records 
in which the amplitude of the interference pattern is 
less than 5 per cent of that with the aerials parallel. 
Some typical records are shown in curves 2 and 4. 
The results show that, within the limits of experi- 
mental error, the steady component of the radiation 
from both sources is randomly polarized. The determ- 
ination of the polarization of the variable com- 
ponent of the radiation (see curve 4) is difficult, since 
the ‘bursts’ last for a time comparable with the period 
of the interference pattern, but a study of such 
records suggests that this component is also randomly 
polarized. 

The detection of intense radiation from discrete 
galactic bodies has suggested that the radiation is 
due to processes similar to those occurring in sunspots. 
The observation that the radiation is not circularly 
polarized, however, suggests that the mechanism is 
soméwhat different, and may not involve an appreci- 
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able magnetic field in the emitting region. ‘The 
mechanism may possibly be more nearly analogous 
to the radiation from the undisturbed sun. 

1 Hey, Phillips and Parsons, Nature, 158, 234 (1940). 

1 Hey, Parsons and Phillips, Proc. Roy. Soc., A, 192, 425 (1948). 

* Bolton and Stanley, Nature, 161, 312 (1948). 

* Bolton, Nature, 162, 141 (1018).. 

* Ryle and Vonberg, Nature, 158, 930 (1940). 

Ryle and Vonberg, Proc. Roy. Soc., A, 198, 98 (1948). 


VARIATION IN MORPHOLOGICAL 
AND BIOCHEMICAL CHARAC- 
TERISTICS OF ANAEROBIC 
BUTYRIC ACID, ;BACTERIA 
By Dr. OTTO RICHARD 


Department of Agricultural Bacterlology and Fermentation 
Biology, Swiss Federal Institute of Technology, Zurich 


N attempts to identify the butyric acid bacilli not 
liquefying gelatin present in silage-fodder, cow 
fæces, milk and cheese, we generally found it very 
' difficult or even impossible to determine the exact 
species of the organisms isolated. In most cases our 
freshly isolated pure cultures differed, in morpholo- 
gical and biochemical properties, from the species 
described in literature. Furthermore, one and the 
same strain, when repeatedly examined, frequently 
showed great variations with time; a certain strain, 
which behaved as a representative of the species a at 
one time, later showed the characteristics of the 


, Species b. 


In order to get an idea of the variability of butyric 
acid bacteria, a great number of strains were isolated 
‘from various biotopes and investigated repeatedly. 
The 260 pure eultures thus examined were isolated 
from soil, green plants, silage-fodder, feces of cow 
and sheep, spoiled process cheese, green cheese of 
Glaris, Emmentaler cheese, potato-, corn-, rye-, 
chestnut-mash, and polluted water. Direct isolations 
by means of smear-cultures on glucose- yeast 
extract~meat infusion—agar and _ glucose—yeast 
water—agar of various hydrogen-ion concentrations 
were made. In addition, enrichment media were 
employed, namely skim milk, glucose—skim milk, 
Winogradsky’s solution, glucose -— meat -— peptone- 
broth, corn-broth, corn-liver-broth, and pea-broth. 

So far the isolated strains have been examined for 


the following properties: (i) macroscopical appear- 


‘ance of the colonies on the agar media mentioned 


above ; (ii) shape and size of cells and spores grown 
in various substrates; (iii Gram-staining and forma- 
tion of iodophilie substance ; (iv) growth and lique- 
fying power on gelatin medium ; (v) changes brought 
about in litmus-skim milk with and without glucose ; 
(vi) ability to ferment sodium lactate; (vii) formation 
of gas and acid from different carbon sources, namely 
glycerol, sorbitol, mannitol, xylose, arabinose, rham- 
nose, fructose, glucose, mannose, galactose, sucrose, 
maltose, lactose, raffinose, inulin, dextrin, starch, and 


salicin ; (viii) changes brought about in corn-broth ; ` 


(ix) fixation of atmospheric nitrogen. The results of 
the present investigation are summarized below. 

In young cultures grown under strictly anaerobic 
conditions several types of colonies can be distin- 
guished. There are colonies with entire margin and 
those with crenated margin. Frequently root- and 
hair-shaped projections are formed. Some colonies 
belong to the flat type, other colonies to the raised 


` 
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type. ‘The colonies of young cultures are generally 
milky to dirty white, those of old cultures often 
yellowish or violet.. Of special interest is the observa- 
tion that the ability to form slimy colonies is ‘of 
erratic nature. On the whole, the variability appear- 
ing within one and the same strain in characteristics 
of the colonies is striking. 

Inconstancy also appears in the shape of cells and 
spores. Thus the different colonies of à strain may 
contain unswollen as well as more or less distinct 
Clostridium- or "Plectridium- like rods. Even within 
one and the same Colony, these more or less pronounced 
types of cells máy be found in varying numbers. 
Young organisms always show motility. The spores 
are always oval and may have a central to subter- 
minal location, the latter being predominant. In 
several strains free spores with a brush-like capsule 
as described by .Winogradsky! for Clostridium 
pasteurianum were observed in the phase-contrast 
microscope. Spores possessing such appendages are, 


however, developed also by strains which have. 


nothing to do with Winogradsky's organism. Special 
attention may be directed to the fact that the 
. differences observed in appearance of colonies, cells 
and spores between v&rious strains are not gre&ter 


than those found, on repeated examination, within . 


one and the same strain. , m 
Young cells are throughout Gram-positive. j 
According to Svartz?, the formation of iodophilic 


substance by butyric acid bacteria under certain © 


conditions is to be considered a property of taxonom- 
ical value. The results of the present investigation do 
not support this view, the appearance of iodophilic 
substance in the cells being of the same irregularity 
as that observed in the properties described above. 
Two strains of Clostridium butyricum iodophilum 
Svartz kindly supplied by him could not be identi- 
fied by means of the. iodine reaction after having 
been mixed with our freshly isolated strains. More- 
over, it was impossible to identify the two strains as 
a species on the basis of the properties dealt with in 
the present communication. 

All strains show excellent growth but no liquefying 
.power on gelatin medium. The same was the case 
with a strain of Clostridium pasteurianum Wino- 
.gradsky kindly supplied by Prof. Kluyver, Delft 
(Holland). ' 

All strains reduced litmus added to glucose skim 
milk, generally within 24 hours. At the same time 
or a little later, a turbulent fermentation, that is, 
production of acid and gas, started in all cultures. 
In skim milk without addition of glucose, however, 
quite different results were obtained. The results of a 
typical test are seen in Table 1. 


Table 1. Effects produced upon skim milk by freshly isolated ens 
of butyric acid bacilli 





Number of 
strains Effects 
119 T ras | evolution and strong acid production 
(coag 
10 o ht Production of gas and acid (no coagulation) 
12 y slight production of acid 
27 Sieht pr production of gas without change of acidity 
o chan; 





Of particular interest is the fact that the activity 
shown by the butyric acid bacteria in skim milk is 
very inconstant, the results obtained with one and 
the same strain &t different times, and even with one 


and the same cell suspension under identical condi- “ 


tions, varying considerably. Further, it is worth 
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noting that there exists no obligate parallelism between 
the ability of the pure culturés to ferment lactose in 
milk and the ability to attack this carbohydrate in 
peptone--meat-broth. On this point our results do 
not agree with those obtained by van Beynum and 
Pette?, who state that strains incapable of producing 
fermentation in milk do not attack lactose. The 
same authors state that the butyric acid bacilli may 


' be divided into two distinct groups on the basis of 


their different ability to ferment lactose and lactate. 
Thus Clostridium tyrobutyricum van Beynum et Pette 
includes the strains capable of fermenting lactate but 
"incapable of attacking lactose, whereas Clostridium 
saccharobutyricum Beijerinck is supposed to ferment 
lactose but not lactate. In view of the fact that 
lactate fermentation is of great importance in cheese- 
and silage-making, it seemed of interest to test our 


` 260 strains for lactose- and lactate-fermenting power. 


The method employed was that introduced by van 
Beynum and Pette*. The results may be seen in 
Table 2. 


Table 2. Fermentation of lactose ad sodium lactate by butyric acid 
ac: 


a 











. Number of strains fermenting Total 
Total number | 
number | Lactate, Lactate | Lactose, | Not lact-| of strains 
of strains net |. an not ose, not | attacking 
tested lactdse | lactose | lactate | lactate lactate 
260 48 195 15 2 243 
(18:595) | (75-095) | (5-895) | (0-895) | (93:490) 








From the results given in Table 2 it is evident that 
most strains of butyric acid bacilli ferment lactate as 
well as lactose. A rather small number of the: pure 
cultures examined attack only lactate, and a very 
small number only lactose, the former strains thus 
belonging to Cl. tyrobutyricum van Beynum et Pette, 
and the latter strains to Cl. saccharobutyricum Beijer- 
inck. On further investigation, however, it was found 
that the specificity for lactate and lactose, respectively, 
is, a; highly variable property. Thus it could be 
demonstrated that strains, apparently attacking only 
lactate, in reality possess a latent power to dissimilate 
also lactose, and vice versa. Obviously there is no 
reason for maintaining the species Cl. tyrobutyricum 
van Beynum et Pette. This statement was further 
confirmed on examining two pure cultures of this 
organism and two pure cultures of Cl. saccharobutyr- 
icum Beijerinck kindly supplied by Prof. van Bey- 
num, Hoorn (Holland). Of the former, one strain 
showed specificity for lactate. The other strain, 
however, was found to cause a vigorous fermentation 
of lactose as well as lactate. Both strains of Cl. 
saccharobutyricum attacked lactate. 

As mentioned above, the ability of the isolated 
strains to ferment carbohydrates, higher alcohols, 
etc., has been studied, this ability often being sup- 
posed to be of great importance for the classification 
of butyric acid bacilli. The results of these tests are 
shown in Table 3. ; 

It appears that, of the compounds tested, only 
fructose and glucose are fermented by all strains with 
simultaneous production of acid and gas. In the 
medium containing mannose, only one strain failed 
to induce fermentation. As to the ability to attack 
the other carbon sources examined, the strains 
showed great variation, some pure cultures attacking 
all or most of the compounds, other strains attacking 
only a few of them. Furthermore, it was found, on 
repeated investigation, that most of the strains, as 
regards fermenting power, showed an irregularity of 
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"Table 3. 
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. Fermentation of various carbohydrates, aleóhols and 
glucosides by butyric acid bacilli - 





E ` Number of strains forming 
| Carbon source | 
Acid 
Glycerol ` 121 
Sorbitol 179 
Mannitol | 235 
: Xylose 212 
| Arabinose 221 
Rhamnose 97 
Fructose 260 
Glucose 260 
Mannose 259 
Galactose 241 
Sucrose 224 
Maltose 229 
Lactose 211 
Raffinose 197 i 
Inulin 179 
Dextrin 185 
Starch 166 
Salicin 197 

















the same type and the same extent as that found for 
the other properties examined. For example, one 
and the same strain on repeated examination of one 
and the same carbon source may show no attack, 
attack with production of acid only, attack with 
evolution of gas’ only, and finally, attack with 
formation of both acid and gas. 5 ` 

We therefore agree with McCoy et al.*, that it is 
impossible to use the fermenting power for the 
classification of butyric acid bacteria not liquefying. 
gelatin. ; 

According to McCoy et al.4 the butyric acid bacilli 
not liquefying gelatin may be divided into two 
groups, called Bacillus saccharobutyricus-type and 
Clostridium pasteurianum-type, respectively. Strains 
belonging to the former group liquefy the starch gel 
of corn-broth, whereas those of the latter group do 
not. The results obtained in examining our 260 
freshly isolated strains by means of the method 
described by the authors mentioned may ‘be sum- 
marized as follows. Between absolutely imactive 
strains on one side, and strongly active strains ón the 
other side, there are intermediate types attacking the 
gel only partially. No obligate parallelism could be 
demonstrated between starch dissimilation in corn- 
broth and the breakdown of this polysaccharide in 
peptone—meat-broth. Furthermore, the.power of 
attacking starch showed the same variability as that 
observed in the other properties of the strains 
examined. Thus our results do not support a classi- 
fication of the butyric acid bacteria not liquefying 
gelatin on the basis of the changes brought about in 
corn-broth. . 

On examination for nitrogen-fixing power in 
Winogradsky’s solution, our pure cultures were 
found to vary considerably, qualitatively as well as 
quantitatively. A large number of strains which in 
their properties, for example, growth on gelatin 
medium, fermentation of carbohydrates, higher 
alcohols, etc., are not identical with Winogradsky’s 
organism, induce a-turbulent fermentation in the 
solution without nitrogen compounds. 

From the results discussed above the conclusion 
may be drawn that it is impossible to base a reason- 
able classification of the butyric acid bacilli not 
liquefying gelatin on differences in the properties 
dealt with in the present investigation. 


1 Winogradsky, S., Col. Bakt., TE. Abt., 9, 43 (1902). 
8 Svartz, Nanna, J, Inf. Dis., 47, 138 (1930). 

- Svan Beynum, J., and Pette, J. W., Col. Bakt., II. Abt., 93, 198 
(1985-36). , 
‘McCoy, Elizabeth, Fred, Ij. B., Peterson, W. H., and Hastings, E. G., 

. J. Inf. Dis., 46, 118 (1930). 
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/ RADIO COMMUNICATION. AND 
THE IONOSPHERE 


T “HE great strides made in the development of 
long-distance radio communication and broad- 
casting in the past ten years or so have involved the 
combined efforts of a large number of scientific 
workers, engineers and operators. These and older 
students of the subject have become aware of the 
fact that the transmission of radio waves to distances 
beyond the horizon and even right‘round the earth 
is only possible because of the existence of the: 
ionosphere, which is that portion of the earth's 
atmosphere which becomes electrically conducting-by 
ionization chiefly under the influence of ultra-violet 
radiation from the sun. But while this conducting 
} region reflects radio waves arid so returns them to the 
j earth at a distant point, it does not behave as a 
simple metallic reflecting sheet in the same position 
! at all times and seasons. It is rather in the nature 
! of a series of partially conducting layers, one above 
, the other, each varying in height and. conductivity 
| with time, and the lower ones sometimes shielding 
i the upper ones from radio waves transmitted up- 
i wards from the earth's surface. 
! On account of the somewhat complicated nature 
pof this subject, it was found necessary during the 
; War to provide, in a suitable booklet, a background 
knowledge of the fundamental principles of the trans- 
| mission of radio waves through the ionosphere for 
those interested in short-wave communication. Such 
i& book was written by. Mr. G. Millington of the 
‘Marconi Wireless Telegraph Company on behalf of 
\the Inter-service Ionosphere Bureau and at the 
suggestion of the Admiralty. It was extensively 
jused by Service Departments during the War, and 
jit seemed to the Admiralty and the Department of. 
(Scientific and Industrial Research that the informa. 
tion it contained should be made more widely avail- 
fable for radio technical workers and students. It 
has therefore now been reprinted with only slight 
modification as “Radio Research Special Report No. 
17—-Fundamental Principles of Ionospheric Trans- 
‘mission’’ (published for the Department of Scientific . 
land Industrial Research by H.M. Stationery Office, 
ls. 6d. (U.S.A., 55 cents), by post le. 8d.). 
j This report describes the main properties of the 
ionosphere as ‘a medium in which radio waves from 
& trensmitting station are bent or reflected back to 
a distant receiving station. The effect of the angle 
at which the waves are projected from the earth 
toward the ionosphere is described, together with the 
influence of sunlight on the transmission, with ‘its 
resulting possibilities for communication. The text is 
of & descriptive theoretical nature, and the use of 
mathematics has been kept to a minimum so that the 
treatment can be followed by as wide a circle as 
possible of those interested in this subject. 
| The book is primarily meant for those who can 
supplement the reading of it by attending a training 
course, and perhaps even more for those whose task 
it is in these days to conduct such courses, and who 
“until now have been handicapped by the lack of any 
book of the scope of the present one. No reference 
is made to actual experimental results, such as'the 
values ofthe heights and critical frequencies of the 
ionospheric layers, and the diurnal and seasonal 
variations of these values. The publication admirably 
fulfils, however, its intended purpose of providing a 
basis, for appreciating and understanding the practical 
Tene that can be found elsewhere. : 
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SOCIAL MEDICINE OF OLD AGE 


HIE Trustees of the Nuffield Foundation have 

published a report on the social medicine of old 
age prepared by Dr. J.'H. Sheldon in a survey of a 
random sample of 477 old people*. His object was 
“to discover the medical and mental condition of 
old people living at home, and the stresses and 
strains to which both they and the younger people 
caring for them may be subject". The survey forms 
an appendix to the report entitled “Old Age", pub- 
lished by a Survey Committee under the chairmanship 
of Mr. Seebohm Rowntree. Wolverhampton was one 
of the towns covered by the Rowntree Report, and 
the same sample of people has provided the material 
for the new survey. The town, which has a population 
of 150,000, was selected because it was large enough 
to ensure a fair mixture of all income classes and 
sufficiently compact to enable the compiler to under- 
take the amount of visiting involved. Old age for 
the purposes of the survey has been taken to begin 
at sixty for women and sixty-five for men. The 
sample was obtained from the register of ration cards, 
every thirtieth name in the selected age group being 
included in the survey. 

The earlier chapters of the report deal with what 
the author describes as the natural history of old, 
age, and cover an assessment of the old person’s 
health, ability to move about, the nature and extent 
of any illiess, susceptibility to loneliness, extent of 
dependence on others for nursing care, shopping, 
housework and cooking, difficulties in climbing stairs, 
queueing, moving among traffic or in the dark and 
liability to fall. The analysis of the physical state of 
the subjects was based on a case-history supplied by 
the subjects themselves and by relatives, or in some 
cases by their general practitioners. No clinical 
examination of the subjects was possible, and -for 


this reason the data permit-no very accurate estimate ` 


of the nature of any existing disability. In particular, 
no precise evaluation can be made of the diseases 
and functional impairments which are specific to old 
age, or of the contributory factors involved in the 
phenomenon of senescence. The remainder of the 
report makes a valuable analysis of the ecology of-old 
age; that is, its relation with tHe rest of the com- 
munity, and the mutual stresses and strains set up. 
One of the important points which emerges is 
the fundamental importance of the family in the 
social biology of old age. The problems of old people 
in the mass' are domestic rather than institutional. 
The author favours the provision of temporary hostel 
accommodation which would enable those normally 
responsible for their care to obtain occasional relief. 
Another aspect which is referred to is the provision 
of old people’ s dwellings specially designed and care- 
fully sited in building schemes of the future. The 
possibility of living in the environment to which they 
are accustomed, of having something to do, and of 
being still able to foel necessary to the world are of 
the greatest importance to old people, and may help 
to explain why the mental level of old people living 
- in their homes appears to be so much better than 
that of those living in institutions. The -sense of 
loneliness of old people and the disabilities which 
are inhérent in old age are most successfully mitigated 
where children or relatives live in close proximity. 


* The Social Medicine of Old Age: Report of an Inquiry in 
Wolverhampton. By Dr. J. H. Sheldon. (Survey Committee on the 
Problems of Ageing and the Care of Old People: Medical Sub- 
Committee on the Causes and Results of Ageing.) (Published for the 
Trustees of the Nuffield Foundation.) Pp. x--240. (London: Oxford 
University Press, 1948.) 5s. net. 
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This mode of life seems most satisfactory to both 
generations‘since it enables the old people to preserve. 
their independence and the married children to live 
a separate life, while at the same time ensuring that 
help is at hand in time of need. There is, however, 
a darker side to the picture. Many old .people, 
especially women, were found to be carrying a burden 
in the management of the home, and in some cases 
in the nursing of à sick husband, which was clearly 
beyond their capacity: In other cases the care of 
aged parents imposes a strain on the younger genera- 
tion which is almost intolerable. 

Ther findings of the report are not necessarily 
applicable to other towns, and no final conclusions 
can be drawn from thé data which have been obtained. 
Nevertheless, the report is of value in directing atten- 
tion to the kind of problems which besets old age and 
in indicating some of the ways in which these prob- 
lems can be met. In a population such as that of 
Great Britain, where the age distribution is moving 
upwards, there is a clear need for further study of 
old age. 


September 18, 


f 
RECENT RESEARCHES ON FOOD 


"ng first report of the Food Investigation Board 

since 1938 has only recently appeared*; but 
readers of scientific journals have been able to follow 
the work that has been done through the publication 
of separate papers on particular aspects of the work. 
The publie in. general has had a close acquaintance 
with the results of the work—if not of the work 
itself—in the war-time dehydrated foods and the 
special packagings that were adopted. Probably, 
however, few of those who complained about their 
dried egg and their household milk realized the amount 
of work that had gone into making it possible for us 
to have these foods at all. Here ‘now is a chance 
forsthem to learn something of what was done on 
their behalf, for the successful application of the 
research findings was the result of close co-operation 
between the Board and the Ministry of Food. 

The present report includes a summary of the work 
done during the years 1940-45 and a more detailed 
report for 1946, when the urgency of the war years 
had lessened and it- was possible to resume “a more 
balanced and diversified programme of research 
which includes a fair proportion of longer range and 
more fundamental studies”. This year also saw the 
reopening of the two ‘market’ laboratories, at 
Smithfield and at Covent Garden. The Torry 
Fisheries Research Station had been active through- 
out. 

During the war years problems connected with the 
dehydration of foodstuffs and their subsequent use 
took first place—of necessity, since smallness of bulk 
was of particular importance in transport and storage. 
Now, however, there is opportunity once again +o 
study such matters as the ripening and storage, of 
fresh fruit and vegetables, the smoking and salting of 
fresh fish, freezing techniques and the composition 
of fresh carcases. 

The work of the Food Investigation Board covers 
a multitude of.problems arising from the processing, 
packaging, transport and storage of foodstuffs. 
Already we are a far cry from the primitive producer- 
consumer community whose diet is subject to very 
marked seasonal variations and shortages. All the work 


* Food gd e ur a8 1940-46. Department of Scientific and 
Industrial Resear 42. (London: H.M.S.O., 1948.) 
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described in this report exemplifies man’s increasing ' 


.control over his environment and heralds a time 
when all foods will be available at all times and ' 
always in their most. palatable and nutritional forms. | 


(It will make life easy for the dietitians, but I wonder ' 
if it may not prove a little dull !) 


However, that time is not yet, and meanwhile | 
much of importance is being discovered. It is only ` 
to be expected, in view of the variety of problems . 


that have to be tackled, that progress towards their 
solution is sometimes held up by lack of data on 
some fundamental issue. But 2 glance over the titles 
of the papers which have been published shows that 
even under war-time conditions these additional 


problems were tackled as they came, and in many : 


eases & considerable advance was made in our under- 
standing of the chemistry and physics of biological 
processes. 

One of the most interesting points of advance— 
and the óne which seems to have attracted most 
attention from other workers—was “‘the discovery of 
the reversible formation of starch from glucose-1- 
phosphate". A preliminary report on this work 
appeared in Nature of March 23, 1940, p. 451. No 
less important, however, are the contributions in 
other fields: the study of mucoproteins, of the 
chemical changes accompanying the ‘development of 
rigor mortis, the general problem of the denaturation 
of proteins, the characterization of the components 
of connective tissue, the cause and cure of the lessen- 
ing in biological value of milk powder stored with 
too high a moisture content. E 

None of this work is reported in full in this pub- 
lication. For details the reader must refer to 


. individual papers published in various scientific 


journals (references are given in full) 'This report is 
merely the outline picture; but worthy of attention 
at that. It is a good example of science applied for 
the benefit of mankind and of the value of close 
co-operation between the scientific worker inj the 
laboratory and the trader and administrator in the 
field. This co-operation was largely brought about 
by the urgent needs imposed by war-time conditions ; 
it is to be hoped that it may still be maintained now 
that the need is less obvious than it was. 
. M. W. Grant 


WORLD ECONOMIC SURVEY 


HE broadsheet “World Economic Survey”, issued 

. as No. 283 by Political and Economie Planning, 
gives a very useful and.concise summary of two large 
and valuable reports produced by the Department 
of Economie Affairs of the United Nations Organ- 
isation. This Department is carrying on the essential 
functions of the Ecohomic, Financial and Transit 
Department of the League of Nations, which issued 
almost as its swan song the “World Economic Survey, 
1942-44”. The comprehensive picture which that re- 
port gave of the world economic situation on the 
eve of victory was supplemented by two other reports, 
“Commercial Policy in the Post-war World” and 
“The Cause and Control of Inflation”, the former 
reviewing the problem of post-war trade policies and 
trade relationships and the latter monetary ex- 
perience in Europe after the First World War, which 
especially for their review of the inter-war years 
are almost equally valuable in providing the back- 
ground for the discussions of the Economic and Social 
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Council and the Economie Commission for Europe, 
which it is the prime purpose of the two new reports 
to, provide. These reports, "Economie Report: 
Salient Features of the World Economic Situation 
1945-1947”, with a subsequent supplement, ‘and 
“A Survey of the Economic Situation and Prospects 
of Europe", are also intended to find their way into 
the universities and libraries, and the summary pro- 
vided by P.E.P. will indicate to the industrialist the 
extent of the assistance they can give them as well 
as the economist and research worker. 
The European survey provides the more precise 
' and detailed body of information ; the most notable 
feature of the industrial progress of the European 
countries is the extent to which recovery was retarded. 
' in 1947. Agricultural recovery since 1945 has been 
less satisfactory than in the corresponding period 
after the First World War, and the volume of food 
; imports into Europe was running in 1947 at about 
' 10 per cent below the pre-war level. The scanty 
evidence available suggests that, in Europe as a 
whole, industrial output per man-hour was lower than 
before the War. The foreign trade of European coun- 
' tries expanded only moderately in 1947 after a rapid 
' recovery in 1946, and an unsatisfactory feature was 
the sharp decline in intra-European exchanges of 
food, coal and other essential goods, while trade-in 
luxury products increased. Little hope is entertained 
: that imports of foodstuffs and raw materials can be 
reduced below pre-war levels, and restoration of 
, equilibrium in Europe's external balance of payments 
will require a concentrated effort over a period of 
; years. Success depends on the conquest of open or 
: suppressed inflation, the restoration of trade within 
ı Europe to pre-war levels and a further expansion of 
production of the right kind of goods. The survey 
concludes that, given the continuation of the present 
; high levels of employment, the prospects of attaining 
the existing production targets for the early 1950's 
are not unpromising, : provided that. intra-European 
trade and credit arrangements can be developed 
' sufficiently to permit a more rational utilization of 
' European resources, and that financial difficulties do 
not interrupt the flow of overseas supplies. 
| As regards the rest of the world, while the popula- 
[tion is almost 10'per cent greater than ten years 
, ago, food production is still well below pre-war levels, 
and even if the high hopes for harvests in 1948 are 
‘realized, serious deficiencies will remain. Reduction 
in livestock population is adversely affecting soil 
fertility and crop yields. Latin-American countries 
have all suffered from inflation, and the high prices 
of foodstuffs have lowered the standards of living of 
l many of the inhabitants. Prospects for output and 
exports of primary commodities other than food in 
Asia and the Far East are still not very bright, and 
iproduetion, transport and administration will have 
‘to be improved greatly before Far Eastern foreign 
trade is likely to meet the needs of the situation. 
‘Areas of Africa which suffered heavily during the 
iWar have made marked recoveries, although agri- 
‘cultural output has tended to lag behind the increases 
in population. Apart from cereal shortages, Africa’s 
most serious problem is the shortage of textiles. The ' 
‘level of industrial production in Australia and New 
Zealand has been high, but both countries are suffer- 
ing from shortage of dollars. Both are anxious to 
continue industrialization, but to do this must pro- 
imote a high level of immigration. The survey also 
throws a little light on the disruption of Soviet 
economy by the War, and the extent of its recovery. 
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FORTHCOMING EVENTS 


Tuesday, September 2I—Thursday, September 23 


INSTITUTION OF Civin, ENGINEERS (at Great George Street, London, 
8.W.1).—Conference on “Biology and Civil Engineering". 

INSTITUTE OF PETROLEUM (joint meeting with the INSTITUTE OF 
Fust, at the University, Edgbaston, Birmingham).—Conference- on 
“Modern Applications of Liquid Fuels''. 


Tuesday, September '2I—Friday, September 24 


INSTITUTION OF NAVAL ARCHITECTS (at the Royal Society of Arts, 
cont Adam Street, Adelphi, London, W.C.2).—London Autumn 
eeting. 


i Thursday, September 23 
ROYAL INSTITUTE OF CHEMISTRY (at the Technical Institute, Darnley 


Road, Gravesend), at 8 p.m.—Dr. T. W. Parker: “Estimation of 
Durability of Building Materials". 


Thursday, September 23—Saturday, September 25 


FARADAY SOOIETY (at Ashorne Hill, near Leamington Spa).— 
General Discussion on “Tho Physical Chemistry of Process Metallurgy”. 


Friday, September 24 


DEPARTMENT OF SOIENTIFIO AND INDUSTRIAL RESEARCH, ROAD 
RESEAROR LABORATORY "(in association with the GLASGOW AND 
DISTRICT ASSOCIATION OF THE INSTITUTION OF CIVIL ENGINEERS, 
the SCOTTISH BRANCHES of the INSTITUTION OF MUNICIPAL ENGINEERS 
aid the COUNTY SURVEYORS’ Soorety, and the SCOTTISH ACOIDENTY 
PREVENTION COUNOIL, at the Royal Technical College, Glasgow), 
at 10 a.m.—Conference on “Road Research’’. 

BIOCHEMICAL SoorETY (in the Department of Biochemistry, The 
University, Sheffield), at 11.80 a.m.—Scientific Papers. 


<, 


APPOINTMENTS VACANT 


APPLIOATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT LECTURERS (2) IN ENGINEBRING— The Registrar, The 
University, Manchester 13 (September 24). 

SENIOR TECHNICIAN IN THE DEPARTMENT OF PATHOLOGY—The 
Secretary, Marischal College, Aberdeen (September 30). 

ASSISTANT TO THE CHIEF OFFIOER OF THE OFFICIAL SEED TESTING 
STATION for England and Wales, and a CROP REOORDER—The Secre- 
tary, National Institute of Agricultural Botany, Huntingdon Road, 
Cambridge September 30). 

CHAIR OF PATHOLOGY in the University of Adelaide—The Secretary, 
Universities Bureau of the British Empire, 32 Woburn Square, London, 
W.O.l (September 30). 

PRINOIPAL SOIENTIFIO. OFFICER or SENIOR SOIENTIFIC. OFFICER 
(Mathematician) IN THR DEPARTMENT OF ATOMIC ENERGY, Risley, 
Lanes.—The Ministry of Labour and National Service, Technical and 
Scientific Register, K Section, York House, Kingsway, London, W.C.2, 
quoting A.312/48A (September 30). 

ASSISTANT LEOTURER IN BIOOHEMISTRY—The Registrar, King’s 
College, Strand, London, W.C.2 (September 30). 

LECTURER IN BIOOHEMISTRY in the Technical Education Branch 
of the Department ‘of Public Instruction of New South Wales— 
The Agent-General for New South Wales, 56 Strand, London, W.Q.2 
(September 30). A 

SENIOR LEOTURER IN PaysIos in the Leeds College of Technology— 
The gy retor of Education, Education Departmeñt, Leeds 1 (Octo- 

er 2). > 

SENIOR SorENTIFIO OXFYIOERS.(with sound knowledge of emission 
spectroscopy or electronics, or radiation chemistry), and SENIOR 
EXPERIMENTAL OZFIOERS (well experienced in spectro-chemical or 
other modern methods of analysis) in the Chemical Inspectorate 
(Atomic Energy), Ministry of Supply, for analytical work involving 
modern physico-chemical. methods—The Secretary, Civil Service 
Commission’/Scientific Branch, 27 Grosvenor Square, London, S.W,1, 
quoting No. 2281 (October 7). 

SENIOR ORGANIO CHEMIST, JUNIOR RESEARCH CHEMISTS (3), and a 
CHEMICAL ENGINEER, for the British West Indies Sugar Research 
Scheme—The Secretary, Imperial College of Tropical Agriculture, 
Grand Buildings, Trafalgar Square, London, W.C.2 (October 9). 

LEOTURER IN AGRICULTURAL BACTERIOLOGY, and a LEOTURER IN 
AGRIOULTURAL Zooroay—The Secretary, Seale-Hayne Agricultural 
College, Newton Abbot, Devon (October 18). . 

PsYcHoLoeIST (non-medical)—The Establishment Officer, Prison 
CERT Horseferry House, Dean Ryle Street, London, S.W.1 

ctober 16). à 

CHAIR OF ZOOLOGY, the CHAIR OF BOTANY, and a LECTURESHIP 
IN PHYSICS, at Raffles College, Singapore (University of Malaya)— 
The Secretary, Inter-University Council for Higher Education in the 
Colonies, 8 Park Street, London, W.1 (October 30). 

SENIOR LECTURER IN BOTANY at the New England University 
College reri of Sydney), Armidale, N.S.W.—The Secretary, 
Universities Bureau of the British Empire, 32 Woburn Square, London, 
W.C.i(October31). '- 

READERSHIP IN CHEMISTRY at the Royal Cancer Hospital—The 
Academic Registrar, University of London, Senate House, London, 
W.C.1 (November 3). ' 

TUTOR IN Socran CASE WORK in the Department of Social 
Studies, University of Sydney—The Secretary, Universities Bureau 
of the British Empire, 32 Woburn Square, London, W.O.1 
(November 30). 

CHAIR OF NATURAL HISTORY in the United College, St. Andrews— 
The Secretary, The University, St. Andrews (January 31). 
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GRADUATE (young, preferably with honours in chemistry) to join 
a small research team working on an industrial problem—The Regis- 
trar, Loughborough College, Loughborough. ' 

ANALYST to take charge of analytical laboratory—The Director, 
British Paper and Board Industry Research Association, St. Winifred's 
Laboratories, Welcomes Road, Kenley, Surrey. 

GILASSBLOWER-INSTRUMENT MAKER as technical research assistant 
in physical chemical laboratories, and a BAOTHRIOLOGIOAL TEOHNIOIAN 
for biological section of department of chemistry—The Steward, 
Chemistry Department, The University, Edgbaston, Birmingham 15. 

RESEAROH PHYSICIST or ENGINEER experienced in vacuum and, 
high voltage work, to rebuild and operate a 400-kv. neutron generator 
and co-operate in biophysical research— The Secre and House 
Governor, Mount Vernon Hospital and the Radium Institute, North- 
wood, Middx. - 

GEOLOGISTS and GXOPHYSIOISTS in the Australian Bureau of Mineral 
Resources Geology, and Geophysics—The Australian Scientific 
Research Liaison fice, Africa House, Kingsway, London, W.O.2. 

RESEAROH CHEMIST for biochemical work on fundamental problems 
related to the nervous system—The Director, Neuro-Psychiatric 
Research Centre, Whitchurch Hospital, Cardiff. 

NUTRITIONAL ADVISER for service with the Control Commission 
in Germany—The London Appointments Officer, 1-6 Tavistock 
Square, London, W.C.1, quoting F.B.76. 

OTURER IN AGRIOULTURE— The Secretary, Seale-Hayne Agri- 
eultural Colege, Newton Abbot, Devon. 

ASSOCIATE PROFESSOR OF ELECTRICAL ENGINEERING— The Electrical 
Engineering Department, College of Engineering, University of 
Tennessee, Knoxville, 16, Tenn., U.S.A. f 

LECTURER or ASSISTANT LEOTURER IN BOTANY, with special quali- 
fications in Cytology—The Registrar, University College, Exeter. 

ASSISTANT GOVERNMENT CHEMIST in Nigeria, for duties in con- 
nexion with water supply investigation—The Director of Recruitment 
(olonial Service), Sanctuary Buildings, Great Smith Street, London, 

W.L ` 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement)« ` 


Great Britain and Ireland 


Contemporary Issues. (Quarterly.) Vol. 1, No. 1, Summer 1948. 
Pp. 80. (London : Contemporary Press,1948.) 25. ; 8s. perannum. [157 
R.G.S. Research Series. No.1: Glaciological Research on the North 
Atlantic Coasts. By Prof, Hans W:son Ahlmann. Pp.iii+83. (Lon- 
don: Royal Geographical Society, and John Murray, 1948.) 7s. 6d. [167 
United Nations Economic and Social Council: Economic and 
Employment Commission, Sub-Commission on Economic Development, 
Second Session. A Survey of the Technical Assistance available for 


: The Timber Industry in Germany 
(London: H.M. Stationery 


British Standard 904:1948. : Dimensions of Instrument Jewels. 
Pp.12. (London': British Standards Institution, 1948.) 2s. net. [167 


Other Countries 


List of Scientific Papers published in the Middle-East. Pp. 37. 
(Cairo: UNESCO Science Co-operation Office, 1948.) [286 
Proceedings of the Zoological Society of Bengal. Vol. 1, 5 
March 1948. Pp. 78. (Caleutta : Zoological Society of Bengal, 1948.) 
5 rupees (10s.); 10 rupees (20s.) per Vol, [286 
Annals of the New York Academy of Sciences. Vol. 50, Art. 2: 
L. Ashburn, F. C. 


J. y. 
Kushner, J. T. Litchfield, Jr., W. L. McEwen, T. H. Maren, J. Oliver- 
Gonzalez, G. F. Otto, L. Pet 
H. W. Stewart, Y. SubbaRow, R. J. Turner, R. E. Vessey, W, S. W. 
te da, 9-17 


lace, 
dollars. 


Catalogues 


and Folklore, Arts and Crafts, Atlases and 
Maps, Bibliography, Costume, History, etc. (Catalogue No. 690.) 
Pp. 116. (London: Francis Edwards, Ltd., 1048.) 

Air-spaced Articulated Co-Ax Cables for Radio Frequencies. 
(Publication No..27.) Pp. 8. (London: Transradio, Ltd., 1948.) 

A Selection of Interest Books on a Great Variety of Subjects. 
(No. 657.) Pp. 80. (London: Bernard Quaritch, Ltd., 1948.) 

Gas Carburising with Prepared Town’s Gas. (GC. 648.) Pp. 8. 
(Watford: Wild-Barfleld Electric Furnaces, Ltd., 19048.) , 

Microscopical Preparations. (Catalogue ‘A’.) Ninth edition. 
Section L: Collections of Slides in Botany, Zoology General Biology, 
Cytology, Geology, eto. Pp. 40. (Manchesters Fl atters and Garnett, 
Ltd., 1948.) 


Meteorological and Scientific Instruments. ‘(Catalogue No, 684.) 
Pp.144. (London: C. F. Casella and Co., Ltd., 1948.) - 


Books on Archaeoloy 
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SCIENTIFIC AND TECHNICAL 
MAN-POWER IN BRITAIN . 


MONG the specific issues of policy on which the 
Advisory Council on Scientific Policy was asked 

to make recommendations shortly after its first meet- 
ing in March 1947 were the arrangements for securing 
an adequate flow of scientific man-power to meet the 
needs both of Government and of industry. One 
section of the Advisory Council’s. first annual report 
deals with this problem in some detail, and may 
well be regarded as the most important section of the 
report. Since the Barlow Committee recommended 
in May 1946 that the output of scientific workers 
should be doubled so as to provide about five thousand 
every year, it has become apparent that attainment 
of this expansion within the immediate future is 
improbable, if not impracticable under present con- 
ditions. Furthermore, while on one hand the desir- 
ability of an expansion at the recommended rate has 
been challenged on the ground of the probability of 
the supply exceeding demand, on the other, fears 
have been expressed that too large a proportion of 


„the available new scientific talent is being attracted 


to the Government services and that industry is not 
obtaining the recruits it requires. 

In dealing with this task of keeping under review 
the probable demand for scientific man-power and 
the measures being taken to meet it, the Advisory 
Council on Scientific Policy investigated four primary 
questions : the number of scientific workers and tech- 
nologists already available; whether the prospective 
supply of such men and women in the coming decade 
is likely to meet the expected demand, and, if not, 
what further steps should be taken to increase the 
output; and whether the present distribution of 
scientific man-power between defence and civil re- 
quirements is satisfactory. The last of these is clearly 
the most important question at the present time ; but 
the answer we give. to it must depend partly on the 
situation revealed by the examination of the first 
three questions. In regard to the first of these, the 
Advisory Council has discussed with the Ministry of 
Lakour and National Service the possibility of 


. arriving at a more accurate estimate of the existing 


number of qualified men of science and technologists 
than the rough calculation of 55,000 given by the 
Barlow Committee in 1946. The Ministry doubts 


' whether the Central (Technical and Scientific) Register 


ever included more than about 85 per cent of the 
qualified scientific man-power in Great Britain, and 
the Advisory Council accordingly asked the Ministry 
to make a new survey with the view of ascertaining 
the numbers available at the present time. 

A large number of replies have now been received 
to the questionnaire issued at the end of October 


: 1947, and analysis of the results is expected to pro- 


vide & very useful picture of the scientific man-power 
now available in Great Britain, with full details of 
the experience, qualifications and occupations of 
those covered. Further detailed reviews of the man- 


' power position in particular fields of science are 


being carried. out by the Ministry of Labour, and 
these reviews should also contribute to the more 
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` difficult question of estimating, the prospective de- 

mand for scientific workers. Some -of the recent 
inquiries, such as that carried out by the Industrial 
, Research Committee of the Federation of British 
Industries, are admittedly inadequate, and the figure 
of 70,000 given by the Barlow Committee as the 
minimum demand for scientific men in the United 
Kingdom and in the Colonial Service has since been 


questioned, as well as the further estimate that the ` 


effect of raising the scliool-leaving age and the increas- 
ing need for qualified workers in Government service 
andindustry would raise this figure to 90,000 by 1955. 

The Barlow Committee estimated that unless the 
output of newly. qualified scientific workers was 
raised from its pre-war level of about 2,500 per annum 
to 5,000 we could not expect more than 64,000 to 
be available by 1955. According to the Advisory 
Council, the latest figures which have been obtainéd 
from the universities -indicate that this level has 
almost been reached and that the present output, if 
maintained, is therefore likely to meet the anticipated 
demand. Against this view, it has been stated that 
the Universities of Oxford and Cambridge will only 


, be able to admit about one in twelve of the student ,. 


^ applicants for the academic year beginning this 
autumn. The Vice-Chancellor of the University of 
Manchester, Sir John Stopford, has spoken of intoler- 
able overerowding there, and has told the University 
Court that the number of students, at present 5,460, 
might reach 6,000 in October, but after that would 
have to be kept appreciably below 5,000 until the 
building programme was under way. 

The shortage of accommodation, which has existed 
since the end of the War, for entrants from school 
has been due essentially to the policy of giving 
preference to.ex-Service men; but the procedure 
has naturally reacted harshly on members of the 
younger generation too young to be called up for 
several years service in the Armed Forces. The 
waiting list of ex-Service men ,yith a claim for 
preference is not yet exhausted, ‘and the majority 
of those already admitted have still to complete their 
courses. While this position obtains, even if the 
standard of acceptances from school reaches a much 
more satisfactory level than one in twelve, not only 
must many young aspirants to a university education 
be disappdinted, but also, and equally important for 
the assumptions of the’ Barlow Report, the age 
structure of the intake of scientific workers will be 
affected adversely, and a longer time will be required 
before the level is stabilized at whatever figure, 
whether double or treble the pre-war, for example, 
may be deemed desirable. 

This factor may, however, prove of minor import- 
ance compared with the others, such as building 
extensions and the assembling and training of 
the teaching and research staff to deal with the 
increased number of students, which are involved in 
implementing such a long-term policy as that 
recommended in the Barlow Report. A Committee 
appointed by Nuffield College, in its report ““The 
Problem facing British Universities’’*, is of the firm 


* Nuffield College. The Problem facing British Universities. Pp. 131. 
y (London: Oxford University Press, 1948.) ps. net. 
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opinion that, until additional financial resources can 
be translated into buildings and equipment, and ` 
additional staff collected, the doubling of the univ- . 
ersity population contemplated by the Barlow Com- 
mittee is not possible, and even the present increase 
of a half over pre-war figures is excessive. The 
provision which the universities can make for other 
needs—extra-mural teaching, intra-mural part-time 
teaching, advanced research, and the wide range of 
advisory work exacted by the Government from 
university staffs to-day—is stretched to the utmost. 

The Nuffield Committee statement casts a very 
critical eye over the demands for university expansion, 
and although the Committee appears to be sceptical 
as to the justification for doubling or trebling the 
university population, it is unfair to suggest that it 
is opposed to expansion. It is concerned rather with 
the best way of dealing with an increased demand 
in the immediate future, and with the dangers which 
may result from allowing limited and sectional 
pressures to distort the balance and scale of university 
provision. It casts few doubts on the employability 
of more graduates in the national life; but it is con- 
cerned as to the maintenance of the sanctity of 
university life. 

The significant factors with EE to the report 
of the Advisory Council on Scientific Policy which 
are stressed by the Nuffield Committee are that the 
present demands for university expansion represent 
many conflicting and unco-ordinated pressures. In 
the aggregate, the estimated requirements of the 
professions, Government departments and industry 
for graduates represent a 60 per cent increase on the 
1938 numbers. What does not appear to have been 
considered is how all these demands can be met 
without fundamentally altering the character and 
purposes of university education, particularly during 
the next ten years, when the shortage of teaching . 
staffs is the most critical factor. 

It is with this danger in university expansion that 
the Nuffield statement is fundamentally concerned. 
It admits the need for expansion, although it reserves 
judgment as to the magnitude required. It calls 
for better planning of existing resources, and for 
more thought about the aims and fruits of a university: 
education. It suggests that before deciding when and 
how to meet some of the sectional demands for ex- 
pansion, we should first consider those demands in 
thelight of the fundamental purpose of the university. 
We'may need a re-statement of the principles that 
should govern the life and work of a university if the 
demand for training for & career is not to be allowed 
to distort both the development and the functions 
of the universities. 

The Nuffield statement puts these questions; but 
it does not attempt to indicate the answers. Its 
constructive suggestions are designed rather to ease 
the immediate pressure on the teaching staffs, and 
two of these are open to serious objection. The pro- 
posal to push back to the secondary schools a good 
deal of the instruction which is at present given in 
universities runs counter to a fairly general com- 
plaint that the schools are already giving much . 
specialized instruction that should properly be given 
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,in the university. Certainly any inerease in the in- 
` fluence of the university on the content of the school 
curriculum cannot be viewed without some concern 
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that it may be detrimental to the interests of the ' 


many scholars who do not proceed to a university 
at all. 

The second opasti is that universities in Britain 
should leave to the specialized institutions and tech- 
: nical colleges & good deal of the higher professional 
training that in the United States is undertaken by 
the universities. The Nuffield College Committee has 
in mind particularly the development of advanced 
schools for the study and teaching of engineering and 
other technological subjects and for the professional 
preparation of teachers, clergy and possibly others. 
The development in the United States as well as in 
Germany and some other European countries of such 
specialized institutions for advanced study and re- 
search is prima facie evidence that the suggestion 
deserves to be examined carefully. The Massachusetts 
and California Institutes of Technology and the 
Handelshochschulen of Berlin and Stockholm have. 
assembled staffs and made contributions to research 
and teaching which few universities surpass. What 
chiefly distinguishes a university from them is a 
wider range of studies and a less specialized purpose. 

Nevertheless, the separation of the study of engin- 
eering and other technological subjects from the 
universities and concentration in special schools, 
however closély located to the universities or friendly 
the asSociation with them, has real dangers. In the 
first place, segregation of engineering and technological 
students in this way deprives them of the great 
benefit of a life shared with students in other fields, 
and may well encourage the narrowness of outlook 
so often condemned in the specialist. Conversely, 
not only have the students of engineering and other 
branches of technology a contribution to make to the 


corporate life of the university, sometimes out of pro- - 


portion to their numbers, but also the teacher and 
investigator in these fields would, by such segregation, 
be deprived of the fertilizing and stimulating in- 
fluence of close contact with colleagues working in 
such fields as mathematics, physics, chemistry and 
geology. 

The first need, as the Nuffield College Committee 
rightly points out, is to define the specific function of 
the university and relate it to the functions of other 
institutions. In this matter of technical training, too, 
we need not only to be clear as to the justification 
for university facilities for any particular branch of 
professional or technological training, but also we 
need to reGognize much more frankly that most 
occupations involve so restricted a range of theoretical 
or scientific knowledge that their technique can be 
acquired just as effectively and much more economie- 
ally in the occupation than in a university. That is 
& consideration which bears closely on the correct 
distribution of scientific man-power, with which the 
Advisory Council on Scientific Policy is concerned. 

A second conclusion reached by the Nuffield College 
Committee also touches that problem. Whatever the 
-demands made on the universities, there is no possi- 
bility of meeting them unless the universities can 
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draw from the schools a sufficient supply of under- 
graduates to be trained in accordance with those 
demands. Earlier in its report, the Committee 
endorses the view of the Barlow Report that in the 
present phase of expansion the universities must, so 


far as they are able, give the first priority to increasing 


the supply of university teachers and research workers. 
It then points out in this connexion that the fulfilment 
of even the sectional professional demands that are 
being pressed depends on the mainteriance or im- 
provement and extension of the general education 
given in secondary schools, and in particular that 
the universities must do all in their power to ensure 
that’ the schools een secure a regular supply of 
mathematicians, graduates in English and other 
languages, the classics and in science. 

Complaints have been voiced that just as an ex- 
cessive proportion of our scientific man-power is 
entering Government service rather than productive 
industry, so the staffing of schools with honours 
graduates in science of high ability is becoming 
increasingly difficult because of the more atiractive 
and remunerative conditions in industry. 

. That is clearly a matter to which the Advisory 
Council cannot be altogether indifferent, although in 
its present report it merely considers the distribution 
of scientific man-power between defence and civil 
requirements. The question of higher technological 
training has been reserved for discussion in a separate 
report, and the survey of higher technieal and other 
specialized institutions included in the Nuffield state- 
ment should prove a useful contribution to that 
discussion. The Advisory Council takes up the query 
raised by the Select Committee on Estimates as to 
the justification for the present distribution. of 
Government research funds between civil research 
and defence research, and gives the estimate of about 
13,700 scientific workers engaged in civil research as 
against 5,500 in defence research. The former figure 
includes 10,000 in industry, 2,500 in civil Departments 
of State and 1,200 in the research associations. The 
Advisory Council comments that much defence 
research and development is carried out by industry, 
while many scientific workers employed by the 
Government are concerned with subjects such as 
aeronautics and radar which have important civil 
applications, even when research and development 
aro undertaken purely for defence purposes. The 
comparatively high Government expenditure on 
defence research as compared with civil research is 
due partly to the fact that the Government has to 
undertake, directly or by contract all research or 
development for defence, whereas the main effort on 
the civil side comes from industry, and partly to the 
high cost of provision for development, design and 


‘prototype production in the defence field. 


The Advisory Council has thus only touched the 
fringe of the general problem of scientific man-power, 
and in particular the question of distribution deserves 
The estimates of dis- . 
tribution in themselves merit analysis: on the 
figures quoted, qualified scientific workers employed 


‘by the research associations represented roughly some 
ten per cent of those engaged in Great Britain’s total 
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research effort, & proportion sufficiently high to 
warrant some examination of the question whether 
it yields a sufficient return in comparison with 
other forms of research’ effort. The whole question 
has a close bearing on the prospective supply, and 
it may well be found that the promised report on 
higher technological training will provide the occasion 
for a more adequate discussion of some of these 
issues, which require to be resolved before the form 
of university expansion over the next few decades is 
finally moulded. 


hy 


CHRISTIAN HUYGENS 


Christian Huygens and the Development of Science 
in the’ Seventeenth Century 

By Dr. A. E. Bell’ Pp. 220 + 7 plates. 
Edward Arnold and Co., 1947.) 18s. net. 


FS many the most fascinating period in the 
history of science is the second half of the 
seventeenth century, the time when the foundations 
for the vast structures of to-day were laid with extra- 
ordinary sureness, solidity and speed. Newton, of 
course, was the supreme figure, a genius whose 
pre-eminence has been emphatically avowed by all 
men òf science who have closely studied his achieve- 
ment. The age was, however, rich in figures of 
outstanding gifts and accomplishment, and among 
them Christian Huygens holds a foremost place. He 
was, incidentally, one of the few to whom Newton 
paid generous tribute. Pemberton records: “But Sir 
Isaac Newton has several times particularly recom- 
mended to me Huygens’s stile and manner. He 
thought him the most elegant of any mathematical 
writer of modern times, and the most just imitator 
of the antients . . .", the "antients" for whom 
Newton always expressed the greatest admiration. 
In the “Principia” he refers to “Sir Christopher Wren, 
Dr. Wallis and Mr. Huygens, the greatest Geometers 
of our time", and, acknowledging the gift of 8 copy 
of the “Horologium Oscillatorium", he writes ‘‘... Mr. 
Huygens's kind present, which I "fiewed with ‘great 
satisfaction, finding it full of very ‘subtle and useful 
speculations very worthy of the author. I am glad, 
that we are to expect another discourse of the Vis 
Centrifuga.” Dr. A. E. Bell, whose book is before 
us, quotes the familiar “What Mr. Huygens has 
published since about centrifugal force I suppose he 
had before me", and adds “wrote Newton with some 
chagrin”, which seems to be a quite unjustifiable 
comment. 

That Newton had a just appreciation of the work 
of Huygens and fully understood it is significant, 
because Huygens signally failed to comprehend 
Newton’s full achievement, although he realized 

_Newton’s greatness as a mathematician and as an 
experimenter. Hé criticized Newton’s fundamental 
work on colour because it did not explain the ultimate 
nature of colour—‘“‘Besides, if it should be true that 
the rays of light, in their original state, were some 
red, others blue, etc., there would still remain the 
great difficulty of explaining, by mechanical prin- 
ciples, in what consists this diversity of colours”. 
He did not understand Newton’s ‘‘But to examine 
how ' Colors may be explained hypothetically is 
beyond my purpose”. Huygens himself wrote little 
about colour, since the problem as he conceived it, 
to find a mechanical explanation, seemed to him 
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intractable: “I do not think", he wrote, “that it 
would be easy to show what makes red or blue, 
colours, nor am I much impressed in this matter by’ 
the Cartesian proofs. Certainly it has little or nothing 
to do with the geometrical method of reasoning.’’* 
He may not have been: impressed by Descartes’ 


‘ particular views on colour, but nevertheless he himself 


was seeking a Cartesian type of ‘explanation’. Again, 
he could not accept Newton’s gravitating forces act- 
ing at a distance ; but, although he rejected Descartes’ 
particular way of explaining gravity by swarms of 
subtle particles, he himself published as late as 1690' 
& scheme which accounted for terrestrial gravity by 
a shell of particles round the earth behaving in a 
somewhat different way from that devised by 
Descartes. He never, apparently, really understood 
the essential nature of the advance made by Newton 
in his great hypothesis of universal gravitation. 

To say this is not to disparage Huygens, whose 
fundamental achievements make a formidable list. 


. His pendulum clock was the first accurate time- 


piece, and was based upon & thorough mathematical 
study of the compound pendulum and of oscillations 
in general; his discussion of centrifugal force con- 
stituted a fundamental advance in mechanics ; ; his 
discovery of the rings of Saturn, a brilliant piece of 
observation, was conditioned by the great advance 
which he made in the construction of the telescope ; 
his construction for the wave front by what is known 
as Huygens’ principle is fundamental to physical 
optics and his treatment of double refraction showed 
the way for subsequent advances in crystal optics. 
This, which is only part of his record, is a sufficient 
performance, without crediting him with the wave 
theory of light, for which, in the ordinary i sense, he 
can scarcely be held responsible. He is one of the 
really great figures in physics, end it is quite time 
that there was a book on him in English. 

Dr. Bell’s book is divided into two roughly equal 
parts, the first dealing with Huygens’ life and the 
second specifically with his scientific work. 'This 
arrangement has the disadvantage that it leads to a 
certain amount of repetition, which even extends to 
a double use of the same phrases and quotations. 
The biography is simply set down, with a good dis- 
cussion of the Cartesian"influence, which, in spite of 
the fact that Huygens often disagreed with Descartes 
on mechanistic details, always remained strong. 
There is the usual denigration of Hooke: it is, of: 
course, perfectly clear and just that Hooke was 
incapable of the beautiful mathematical development 
in which Huygens excelled ; but it is not correct to 
say, as the author does, that Huygens showed as 
wide a range of activity. I can only suppose that he 
has forgotten Hooke’s work in geology, physiology. 
and architecture, as well as the extraordinary scope 
of his invention. 

The matter of aerial, or tubeless, telescopes is not 
very clearly handled: the original suggestion came 
from Auzout, and, so far as I know, no successful 
use was ever made of them, as anybody who has 
tried to set up even a model can readily understand. 
Huygens presented to the Royal Society in 1691 an 
object glass of 121 ft. focal length, with eyepiece and 
subsidiary equipment for an aerial telescope. Some- 
where about 1844 Admiral Smyth thought of trying 
to erect it; “the trouble, however, promised to ` 
be so much greater than the object appeared to 


* “Colores autem quid puniceos faciat aut ceruleos non facile ostendi 
posse existimo; neque hic multum Cartesianis demonstrationibus 
permoveor. Certe ad Geometricas rationes minime pertinet.” 
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justify that I laid the project aside". 'The impractic- 
ability of the device is not made clear in the book: 
a plate of the proposed instrument would have helped, 
and might have replaced, say, that of the Sebastian 
le Olere engraving showing Louis XIV visiting the 
Académie des Sciences, of which the small half-tone 
.reproduction gives little notion. Huygens’ philo- 
sophieal outlook receives some attention. There are 
many points, such as Huygens' visits to England, on 
which one would have liked a little-more information ; 
but naturally not much detail is possible in the 
hundred-odd pages devoted to general biography. 
The chapter that introduces the treatment of 
Huygens’ scientific work contains the remarkable 
statement: “The history of this mathematical treat- 
ment of phenomena is usually somewhat briefly 
dismissed, as if it all resulted from ‘the insight of 
Galileo and Newton—and all the rest were fools”. I 
wonder what writers Dr. Bell had in mind when he 
wrote this and the sentence “. . . it is simply not 
true that the dawn of the seventeenth century brought 
a universal belief in the operation of physical law and 
& discredit of magic and mystical agents". Did any- 
body ever suggest that it did? Huygens’ work on 
impact is well summarized in one chapter. Very 
properly, a relatively considerable space is devoted 
. to the “Horologium Oscillatorium”, a book which 
contains, besides a detailed description of the 
pendulum clock, the fundamental work on oscillation 
in & cycloidal arc, on evolutes—which stresses the 
interest of the cycloid—and on the compound 
pendulum, the researches that established the centres 
of oscillation and of percussion. As Dr. Bell justly 
says, the fact that Huygens used geometrical methods 
instead of calculus for finding the moment of inertia 
makes this troublesome matter for the average reader 
of to-day. Incidentally, it has been suggested of 
Huygens, as it has of Newton, that he himself used 
analytical methods and afterwards threw the work 
into geometrical form, as being the gentlemanly way 
to do things. “Quoiqu’elle y soit exposée en grande 


partie suivant le style de l’ancienne Géométrie, on : 


ne peut douter que l'analyse de Descartes ne soit le 
prineipal instrument dont il s'est servi", says Mon- 
tucla. Dr. Bell also directs attention to Huygens’ 
proposal to use the length of the seconds pendulum 
as a standard of length. It is not, of course, suitable, 
depending as it does on g, but it is the first indication 
of a search for a not completely arbitrary unit. The 
“Traité de la Lumiére” is well handled in a chapter 
headed “The Wave Theory of Light", although the 
author properly points out that it is not really a 
wave theory in the modern sense but rather a pulse 
theory and that the conception of periodicity is 
nowhere introduced. The construction for the wave 
front and thejwonderful treatment of double refraction 
are the fundamental advances made by Huygens. 
The work on geometrical optics that enabled Huygens 
to make good—and short, manageable—telescopes is 
briefly described, as are the Saturnian discoveries 
and the attempts to ‘explain’ the earth’s gravi- 
tational field. A separate chapter is devoted to the 
posthumous publication, ‘“Cosmotheoros”, in which 
Huygens argued that the planets are probably 
inhabited. This little book achieved some popularity ; 
it appeared in several languages and an edition of 
the English translation was published as late as 1757. 


It is, however, strange that Dr. Bell says nothing of: 


“De Ratiociniis in Ludo Ales", a little work on 
probability of which Todhunter records, “This treatise 
of Huygens continued to form the best account of 
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the subject until it was superseded by the more 
elaborate works of James Bernoulli, Montmort and 
De Moivre”, nor of the work on coronæ and parhelia. 
They are surely worthy of mention, at least. 

It is, of course, poor criticism to reproach an 
author for not having done what he has not attempted, 
and to many criticisms that might be made Dr. Bell 
would probably reply that he had not written a book 
for experienced students of the history of science, 
but for average readers. This, for example, would 
excuse the omission of any attempt at a bibliography 
of Huygens’ books. It is, however, scarcely an 
excuse for the almost complete lack of references to 
sources or, still more, for the great carelessness shown 
as to names and dates. In the preface Thomas. 
Power is cited when Henry Power is meant; the 
letter quoted on p. 45 was written by Sprat and not 
by Bishop Wren; on a single page the titles of two 
books by Kepler and one by Bartholinus are misspelt. 
These are but examples. Every author knows that 
a certain number of typographical errors are unavoid- 
able, and there is no point in citing the number that 
this book contains. There are, however, too many 
bibliographical errors—Schott’s “Mechanica Hydrau- 
lico Pneumatica” is not mainly about perpetual 
motion; at one place we are told “In 1674 appeared 
Hook’s Micrographia with its astonishing mixture of 
skilful observation, pregnant intuition and mathe- 
matical insufficiency”, although the correct date, 
1665, is given elsewhere; the date cited for Kepler’s 
“Epitome Astronomis Copernice” (1635) would 
make it a posthumous work, the true date of the 
first edition being round about 1620, and so on. 
These points are not mentioned in 8 carping spirit, 
but as indicating that the serious reader must be 
careful in taking facts from this book without 
verification. There is much, in fact, to indicate that 
Dr. Bell has not spent too much time with the books 
with which a writer on Huygens should be familiar, 
The “Short Bibliography” given at the end of the 
book “limited to comparatively modern publications” 
is also disturbing. It makes no mention of Bosscha’s 
book on Hvygens ; ; the German history of physics 
that it quotes is one of the oldest and least inform- 
ative; there are no references given for Huygens’ 
mathematical work ; if Delambre' S history of 
astronomy is allówed in as a “comparatively modern” 
work, then Montucla’s history of mathematics 
undoubtedly earns 2 place. Incidentally, the issue 
of Newton’s “Principia” quoted as “English trans- 
lation by F. Cajori 1934” was a re-issue of Motte’s 
translation of 1729, although anyone might be 
pardoned for overlooking the fact. Complaints about 
the index are a failing of reviewers; but the index 
here is really deficient. I have noted well over fifty 
names that are mentioned in the text, many of them 
more than once, that are not indexed, and under 
the names indexed only about half the references 
that actually occur in the book are cited. Subjects 


_ are treated in the same perfunctory manner. 


The reviewer would not be thought ungracious. 


, He is grateful to Dr. Bell for having produced a book’ 
‘on Huygens and for having sent him for many hours 


back to the original sources. The book will be useful 


' as giving a brief and readable account of the-work 


of that great pioneer, and, no doubt, widely read. It 
does, however, require & thorough revision, however 


: modest its aim may be, and it is to be hoped that, 


by the time that & second edition is called for, the 
author will have extended his researches. 
E. N. DA C. ANDRADE 


474 "i d 
SPOT TESTS 


Qualitative Analysis by Spot Tests, [Inorganic and 

Organic Applications M 
By Dr. Fritz Feigl. Third completely revised 
English edition, translated by Prof. Ralph E. Oesper. 
Pp. xvi+ 574. (New York and Amsterdam: 
Elsevier Publishing Co., Inc.; London: Cleaver- 
Hume Press, Ltd., 1947.) 43s. net. 


NE of the most striking features of recent 
developments in qualitative and quantitative 
analysis has been the increasing use made of micro- 
or semimicro-methods. This is not, indeed, a 
modern branch of analysis; some of the old masters 
worked with very small quantities of materials. 
Wollaston’s laboratory, we are told, consisted at one 
time of a tray containing watch-glasses, a blowpipe, 
and similar unimpressive objects, and when he had 
occasion to need & little calcium phosphate for a 
blowpipe test, he supplied it by scrapings of an 
ivory paper-knife. Berzelius created hearly all the 
* chemistry of vanadium with a few grams of material. 
The so-called spot test, with which the present. 
treatise deals, is also an old friend to most chemists ; 
the use of test-papers and of an external indicator in 
titrations are examples of its early use. 
There comes a time in the history of most branches 
of science, however, when some enthusiast sees the 
possibility of large extensions of a method, and by 
devoted and single-purposed work enlarges -the field 
' of some modest plot of knowledge until it becomes 
. an imposing park, stocked with the most bewildering 

variety of forms. This task has been well performed 

for the spot -test by Prof. Feigl, formerly of the 
. University of Vienna and now in the Ministry of 
Agriculture Laboratory, Rio de Janeiro, who is well 
known to all chemists as the leading authority in 
this branch of analysis. 

The book is a complete monograph. It deals with 
apparatus and technique, with methods, reagents, 
the exact details of procedure, and the results which 
may be expected. The field of application embraces 
metals, acid radicals, free elements, mixtures, 
organic compounds, and technical materials and 
minerals. In all cases, the most careful attention to 
detail is given, so that no user of the book who wishes 
to carry out any test described in it can have any 
doubt as to what he must do. Very full' references 
to the literature are given (very few after 1939, and 
these mostly to the author’s own papers), and there 
is & tabular summary and full indexes. ' 

The reviewer looked up several examples of what, 
might be expected to be found in the book, and was 
disappointed only once (salicylic acid). In his 
opinion, the book will find a welcome in all chemical 
laboratories. The use of spot tests in teaching is a 
matter on which divergent views will be held, and the 
reviewer does not think the present book is suitable 
for general use by students. A separate book, 
"Laboratory Manual of Spot Tests” (New York, 
1943), has been written by Prof. Feigl for this purpose. 
A feature which struck the reviewer is the extending 
use which can be made of spot tests in organic 
analysis; according to the author, this branch of the 
subject dates only from 1928, and the extensive use 
of organic reagents in inorganic chemical analysis is 
also a newer development. Although the remark 
is not relevant to the present book, the reviewer 
would like to suggest that more attention should be 
given in teaching to the reduction in the quantities 
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of materials used in organic preparations by students. 


. There is little point in the teacher in the inorganio 


laboratory training a student to work with very 
small amounts of material and with small apparatus 
when the student, on entering on his training in 
organic chemistry, is encouraged to work with 
hundreds of grams and with large bolt-head flasks, 
as is too often the case because the laboratory manuals 
specify these quantities. Not only is unnecessary 
expense incurred, but also the student grows up with 
an increasing inability to work with the small amounts 
of material he will normally have available in research 
work. It has been the reviewer’s experience that 
much of what the student has been taught in the 
course of quantitative inorganic analysis is undone 
in subsequent work in the organic chemistry labora- 
tory, where the dirty bench and abundance of 
material are too often the rule. A short course of 
work on the lines of Prof. Feigl’s manual would do 
much to restore a sense of proportion. 
j J. R. PARTINGTON 


‘HILLBILLY’ FOLK-LORE 


i 
Ozark Superstitions 
By Vance Randolph. Pp. ix -+ 367. (New York: 
Columbia University Press; London: Oxford Univ- 
ersity Press, 1947.) 21s. net. 


HE Ozark country, or Ozarkland as it is some- 

times called, covers some fifty or sixty thousand 
square miles and extends over the southern half of 
Missouri, the north-west of Arkansas and a few 
counties in Oklahoma. Although it is often con- 
sidered to be & mountainous country, the hills aro 
scarcely more than about two thousand feet, and 
the country consists of wooded land, gorges and 
ravines. - 

The name was frst applied to this region by 
French-Canadian trappers, and the origin of the 
word is still in dispute, some maintaining that it is 
derived from Aux Ares (bois aux arcs, wood for 
bows) and others thinking that it is connected with 
Azoic Arc. However that may be, the highland 
country was first settled early in the nineteenth 
century, and since then, largely owing to the bad soil 
and poor communications, the region has been to a 
certain extent isolated, and so has preserved many 
of the old folk beliefs and customs. 

In the present volume Mr. Vance Randolph, who 
has already written & study of the[Ozarks in which 
he deals with what he calls an ‘American survival 
of primitive society", has collected a number of the 
popular beliefs and practices which are still to be 
found by the field worker in this region. He attributes 
the survival of many of these, beliefs to the fact that 
the people made little contact ‘with the outside world 
since the pioneers came west from the Southern 
Appalachians. Although many Americans regard 
these ‘hillbilly’ people almost as foreigners, the fact is 
that many of them are of British stock and have been 
in America since colonial days. 

In his discussion of Ozark folk-lore, Mr. Randolph 
has divided his material into subjects, and the book 
is really a collection of articles in. which the beliefs 
and superstitious practices of the people are merely 
assembled without any analysis. In effect, the 
volume is little more than a catalogue in narrative 
form, and as such is certainly a useful compilation in 
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view of the well-arranged index. Passing from beliefs 
on weather signs, the author goes on to discuss 
matters connected with crops, domestic management 
and water finders. These water witches or ‘witch 
wigglers’ are clearly ordinary water diviners or 
dowsers, although Mr. Randolph gives no indication 
that he is aware of these widespread beliefs. More- 
over, it is a little difficult to understand why, when 
seeing one of these dowsers at work, the author 
should have “shivered” and felt as if the hair was 
rising on the back of his neck, a fact which he him- 
self explains by maintaining that there was something 
“uncanny and obscene” about the divining rod. 

Much of the folk-medicine and folk-beliefs concern- 
ing pregnancy and childbirth could be paralleled else- 
where, and it would be an interesting study to see 
how far these could be traced to early British sources. 
Although from what Mr. Randolph has said it would 
seem that Ozark superstitions are commonly held 
and of great variety, it would be a mistake to suppose 
that similar collections could not be made for other 
regions in which the population has not been cut off 
to the same extent as those living in Ozarkland. It 
is true that the superstitions of these less isolated 
communities would differ radically from those held 
in the Ozark highlands, but anyone who receives the 
lavishly produced catalogues of talismans, amulets 
and charms which circulate in the United States and 
who reads the advertisements in the newspapers of 
California and the Middle-West, will conclude that a 
study of these superstitions would be as entertaining 
and informative as those of the Ozark country here 
so assiduously collected by Mr. Randolph. 

E. J. DINGWALL. 


RECLAMATION OF THE LAND 


Land Reclamation 
By P. J. O. Trist. Pp. 178 -+ 15 plates. 
Faber and Faber, Ltd., 1948.) 15s. net. 


HIS book gives an excellent account of problems 

facing the officers of the war agricultural executive 
committees in their task of increasing food production 
during the War. It was essential national policy that 
as much food as possible should be grown at home, 
_-and that so far as possible every acre of potentially 
good land should be cultivated. But several decades 
of agricultural depression had left their mark in thou- 


(London : 


sands of acres of land being abandoned or being so, 


badly farmed that in 1939 they made no worthwhile 
contribution to the national larder. Much of this 
land was potentially fertile; it was merely costly and 
difficult to keep in good heart and in many areas it 
had broken most of the farmers who were trying to 
get a living off it.’ 

Mr. Trist confines himself to the problems facing 
the Essex Committee, of which he was first a district 
officer and then the cultivations officer, in deciding 
which under-farmed or derelict areas should be 
reclaimed, and the method of reclamation to be used. 
The soils involved were mainly heavy clays, either 
in derelict pasture or thorn scrub, and the work 
involved included clearing hedges, cleaning out 


ditches, seeing to the drainage system, and dis- ` 


covering the best methods of doing the critical culti- 
vations before & crop was sown on most of the land. 
On some, however, the far more difficult problems of 
bush and scrub clearing had to be undertaken. All 
the multitude of problems arising from lack of 
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experience, shortage of the proper tools and of 
suitable foremen for the large unskilled and often 
unwilling labour force that had to be drafted on to 
the land are dealt with clearly and at sufficient | 
length for the intelligent general reader to appreciate 
the difficulties that had to be overcome in success- 
fully carrying out these reclamations. 

The book has also & great historical value, for it 
gives a very good account of the workings of many 
war organisations, such as the set-up of the county 
war committees, the difficulties of employing and 
limitations in using the various types of labour 
that had to be drafted on to the land, and many 
other of the day-to-day problems that arise when a 
great effort is needed to increase food production. 
Let us hope that the agricultural policy of Great 


' Britain will continue to encourage the farming 


community to keep all their land at a high level of 
productivity, so that the lessons learnt during the‘ 
War will not have to be slowly re-learnt if a future 
emergency arises. E. W. RUSSELL ' 


EGG-LAYING BATTERY 
MANAGEMENT 


Eggs from Every Cage 

Describing Laying Battery Management. By H. E. 
Swepstone. Pp. 88. (Worcester: Mittlsbury and 
Co., Ltd., n.d.) 7s. 6d. net. 


R. SWEPSTONE has written a book on laying 

batteries which should be of great value to the 
large number of beginners who are interested in this 
latest system of commercial egg production. The 
battery system is equally suitable for the,domestic 
poultry-keeper with half-a-dozen birds, the com- 
mercial poultry-keeper and the general farmer, so 
that this useful little book should have a very wide 
reading public. The author has had twenty years 
experience of poultry-keeping, and after trying 


‘several methods he states that the best of all is the 


single hen laying battery. In fact, he would rather 
give up than attempt commercial egg production 
on any other linés. Surely this is ample testimony : 
of the efficiency of this system. 

This book is written by & practical man who has 
made a success of the battery system, and it provides 
all the information that the beginner is likely to ' 
require. 'There are excellent chapters and diagrams 
on the construction of houses and cages, the best 
way to start and the right management to get 
satisfactory results. The arguments in favour of 
starting with day-old pullets, or partly grown birds, 
are fully explored, and the man wishing to rear his 
own replacement stock will find the chapter on 
intensive rearing very helpful. 

The method of accounting is well explained; but 
the figures of costs and returns would be very much 
more helpful to the beginner if they could have been 
converted to present-day values rather than pre-war. 
In his foreword, Mr. Swepstone asks the reader to 
substitute current prices for those given, and although 
this may present no difficulty to the experienced 
poultry-keeper familiar with the trend of prices, it is 
not so easy for the beginner, to whom the book will 
have the greatest appeal. Nevertheless, this handy 
little volume is well written in practical language 
and should be on the bookshelf of every poultry- 
keeper. T. E. WHITTLE 
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SOME BIOLOGICAL ASPECTS OF 
~ COLONIAL DEVELOPMENT" 


By Six FRANK STOCKDALE, G.C.M.G., C.B.E. 


Colonial Development Corporation 


ONSIDERABLE interest is being taken by the 

people of Britain in Colonial development at 
the present time, and great importance is attached 
to the further development of Colonial territories in 
the interests of their inhabitants, the Commonwealth 
and the world. 

In some quarters, extravagant views have been 
expressed as to the extent and the speed at which 
deficiencies of foodstuffs and raw materials in Europe 
ean be met from the Colonies; but such views display 
ignorance of Colonial food requirements, social 
eustoms and habits, the poverty of their soils, the 
vagaries of rainfall, and the hazards from pests and 
diseases of crops, animals and men. Many of the 
Colonial peoples themselves are anxious to see the 
execution of projects which will develop the natural 
resources and provide them with a wider field of 
occupation and standards of living ; but the road to 
achievement will only be traversed successfully if 
there is careful and sympathetic planning and 
persistent efforts to overcome difficulties. 


D Government Policy 


Government policy is designed to improve and ex- 
tend the publie services and encourage economic pro- 
gress so far as natural conditions and resources permit, 
Twenty years ago, a Colonial territory could only 
obtain ‘financial assistance for active development 
through a guaranteed loan, but the Colonial Develop- 
ment Act of 1929 and the subsequent Colonial 
Development and Welfare Acts of 1940 and 1945 
provided increasing State help for Colonial territories 
for post-war plans and centrally administered schemes 
of research, education and training, and these plans 
were designed to lead to better nutrition, water sup- 
. plies, housing and communications, and in turn to bot- 
ter methods of production and higher standards of life. 

To secure expanded economic development, the 
Overseas Resources Development Act was passed in 
1948 establishing the Colonial Development Cor- 
poration with a capital limit of £110 million, and the 
Overseas Food Corporation, capital £55 million. The 
latter is charged with the execution of the Hast 
African Groundnut Scheme, and the former is to 
undertake projects to aid Colonial development 
generally, its activities covering agricultural, fishing, 
forestry and mining enterprises as well as industrial, 
processing and manufacturing undertakings. All 
projects must be financially sound, and it is the 
Oorporation's intention to supplement, not supplant, 
private enterprise. It has already a considerable 
number of projects under consideration, and several 
have been investigated on the spot. It will start 
some projects this year, although shortages of basic 
materials must involve some delays. 


Biological Factors 


Biological factors have to be taken into account in 
Colonial development—particularly i in Africa. 

Population Issues. The increasing populations, 
their irregular distribution and the drift to the urban 

* Substance of a paper read botore Section D (Zoology) of the 
British Association on September 1 
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areas, emphasize the need for increased production 
of foodstuffs for local use; and greater occupational 
diversification is necessary in order to secure a more 
balanced economy. 

Tsetse. Several species of tsetse flies occur on the 
African Continent and are responsible for the trans- 
‘mission of diseases to man, game, and domestic 
stock—accounting to some extent for the uneven 
distribution of populations and .domestic animals. 
The area in which tsetse occurs is estimated to be 
seventy-five times the size of the United Kingdom. 
Tsetse flies are found in more than two-thirds of 
Tanganyika, and outbreaks of trypanosomiasis still 
occur. Whereas trypanosomiasis is under ‘better 
control, thanks to increased knowledge and the pro- 
duction of better organic compounds with prophy- 
lactic and curative properties, the movement and 
resettlement of villages is still necessary. Tsetse 
research work of the past twenty years, including 
the study of the bionomics of the species and the 
ecological factors governing their control, has 
gradually built up a mass of information of the 
greatest value. It has been established that tsetse 
flies are susceptible to changes in environment 
brought about by clearing or thinning the bush, and 
successful reclamations of areas from tsetse have 
been achieved by bush clearing, provided that the 
subsequent tree-growths in the areas so dealt with 
have been kept in check. Progress, however, is slow, 
and large-scale clearing operations, such as those 
being undertaken by the East African Groundnut 
Scheme, may show the way to bring tsetse-infested 
country more rapidly into economic production ; but 
no one can be satisfied about the present position. 
This is recognized by the authorities. Steps have 
recently been taken to place tsetse research under 
central direction, and international collaboration is 
also being secured on trypanosomiasis. Plans are 
also well advanced for insecticide dissemination by 
airctaft and helicopters, though the wholesale use of 
the new insecticides is not without denger, as many 
useful insects may be eliminated. 

Livestock Diseases.: In many parts of ‘Africa these 
remain a factor which controls the development of 
animal industries and more satisfactory systems of 
agricultural husbandry. Rinderpest, the most serious 
of cattle diseases, still occurs in several territories ; 
and although it had been hoped that in East Africa 
a check had been made on the disease, there have 
been recent outbreaks in Tanganyika, all the more 
serious because of the small number of veterinarians 
&b work in the field. 

Locusts. Crop losses of considerable magnitude 
have been experienced in the past in Africa from 
swarming locusts; but the extensive campaigns for 
the eontrol of the desert locust in East Africa, and 
the successful control of the red locust in Tanganyika, 
have established the fact that locust plagues can 
be checked before they assume dangerous propor- 
tions provided the outbreak areas are supervised 
and timely action taken against incipient swarms. 
Spraying from aircraft can be applied effectively, 
and it has been clearly established that the results of 
the patient research work. of the last twenty years, 
which are now being applied, are paying dividends. 

Termites. ü Termites still remain unchecked and 
/eause heavy unrecorded losses throughout the 
Colonial Empire. There is no' British authority in 
the United’ Kingdom who has specialized in termites 
and their control, and it does'seem high time to 
provide for a survey of the termite position in 
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Colonial territories and for planned research. The | 
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that the level to which exploitation can safely be 


establishment of a post at the British Museum‘; developed can be determined. 


(Natural History) for the specialized study of! 
termités has been recommended; but a team for the 
scientific study of termites and the ,evolution of' 
satisfactory control measures is warranted. A con- 
siderable amount of local knowledge is available in ' 
the Colonies about termite damage and the resistance : 
of certain hard-wood timbers to'attack. This know- | 
ledge requires to be collated and expanded by: 
scientific research, and control measures need to be | 
more generally adopted. 

Pests and Diseases. Pests and diseases of plants ‘ 
and animals are also factors which have to be kept i 
in'mind. In addition to rinderpest, I need only ' 
mention certain virus and fungus diseases, such as | 
the ‘swollen shoot’ of cacao in the Gold Coast, the i 
‘sudden death’ of cloves in Zanzibar and Pemba, the ' 
witches’ broom disease of cacao in Trinidad, the 
Panama and leaf-spot disease of bananas, and then 
pass on to the pests of cotton. 

The need for increased supplies of cotton from 
. within the sterling area is great, especially at the 
present time. .Owing to the research work of the 
, Empire Cotton Growing Corporation and other 
` specialists, many new types of cotton suitable to 
different areas and resistant to some pests and : 
diseases have been evolved. Crop losses from jassids ; 
and other pests and certain virus diseases have 
been checked by breeding new resistant types. | 
‘Stainers’ are troublesome but not limiting; but i 
the red boll worm (Diparopsis castanea) is the most 
limiting, and definitely controls expansion of cotton | 
growing in large areas of Central, East and West 
Africa where the climatic regime consists of a 
single rainy season followed by a long severe dry ; 
period. Effective agronomic methods have been 
devised; but the use of insecticides may be necessary 
before cultivation can be expanded without undue 
risks in large sections of the continent. 


| 
| 


| 


Importance of Food Supplies 


We in Britain are well aware of the shortages of 
food supplies ; and in certain Colonial-territories the 
people have not enough for satisfactory nutrition. 
Insufficiency of the B-vitamins, hungry periods. 
between the seasons, serious shortages when the 
rains fail, definite protein starvation—particularly in 
the southern parts of the West African territories— 
all exist. Throughout the Colonial Empire there is a 
great need for wider variety in diet and a much 
greater consumption of protein foods if extra effort 
is ‘to be expected in developmental projects. In 
Africa, it is probable that the growing populations 
will absorb the bulk of meat supplies available in 
the near future, and Colonial Governments must give 
the highest priority to the food needs of their people 
and to the stimulation of increased local production 
of crop and animal products. 

Fishing. The fishery resources in the waters of 
Colonial territories have been neglected too long, 
and a wide field is open for development by the 
application of modern technology. The first stage'is 
to establish a measure of the availability of fish in 
terms of the yield per unit of human and material ' 
effort expended in their capture and distribution, and 
then determine the level to which exploitation can 
safely be developed. Practical tests are an urgent 
need. , 

At & later stage it will be necessary to build up a 
body of basie scientific knowledge of the fisheries so 


; individually or communally. 


An ambitious programme of research has been 
planned, including the development of freshwater 
fisheries and the establishment of fish farming in 
several areas. There are obviously vast possibilities 
of increasing fish supplies by fish farming, and a 
Government training and research centre is to be 
established in Malaya. 

The whaling industry has been developed largely 
as the result of the whale fishery investigations of 
the “Discovery” Committee of the Colonial Office. 
This industry is an example of complete dependence 
on fundamental oceanography and marine biology. 
Through this work the vast biological productivity 
of the southern oceans is made available for human 
needs, with a reasonable assurance of a maximum 
‘sustained production. 


Mechanical Alds to Colonial Agriculture 


Colonial agriculture is dependent largely upon 
peasant: producers—many of whom grow their crops 
on small ‘areas for subsistence purposes. In the main, 
their husbandry methods and animal industries can 
be greatly improved, though with the existing tools 
and the methods in vogue increased productivity is 
‘ difficult to achieve.‘ The requirements at present are 
to secure better organisation of farming operations 
and to test the value of fertilizers and mechanical 
aids. The effects of the introduction of mechanical 
implements on the farming economy and the social 
organisation of the people will require careful study 
and investigation, as their introduction will neces- 
sitate farming units of a larger size, whether cultivated 
The possibilities of 
increased soil erosion and dangers from pests and 


i diseases must not be overlooked. Useful lessóns will 


| 
| 
| 


; doubtless be learned from the East African Ground- 
nut Scheme. 


The East African Groundnut Scheme 


There is no doubt that the world shortage of 
edible oils made it essential that this project should 
be undertaken. It will have an important influence 
{on the agriculture of Tanganyika and on Colonial 
| development generally. I have recently had bn, 

opportunity of paying a short visit to the Kongwa 
| area, where the speed at which equipment could be 
assembled for bush clearing, cultivation and haxvest- 
ing has been much slower than had been anticipated. 
.Much of the equipment had to be réconditioned or 
modified and some new implements evolved; but 
many of the technical difficulties on the mechanical 
side have now been overcome, and those responsible 
are to, be congratulated on their achievements. 
Unforeseen difficulties had to be expected and 
jallowed for—this is always the case in pioneering 
jventures—but the groundnuts and other crops this 
year have been free from any serious attacks from 
[pests in the Kongwa area, except for damage to the 
sorghums in the:experimental area. There has been 
isome loss of certain groundnut varieties from wild 
pig; but no occurrence of the virus disease, rosette, 
which is capable of causing serious losses, has, so far, 
been detected. It is very necessary, however, that 
the research work undertaken by the scheme should 
be well in advance of requirements, so that outbreaks 
‘of rosette and of other pests and diseases can be met 
when they arise. 
An extensive programme of field trials to investi- 
gate crop rotations, fertilizer needs, cultivation 
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methods and groundnut varieties, as well as a large 
series of observation plots with a wide range of crops 
have been put into effect this year, and valuable 
lessons have already been learnt. ‘This work has 
been given the highest priority, and steps have 
recently been taken. to increase the scientific staff. It 
is to be hoped that arrangements will also be made 
for the testing of a wide range of groundnut varieties 
for resistance and immunity to rosette disease in an 
area of the territory where the disease occurs in 
some abundance, as in my view such work can only 
be regarded as & necessary insurance. 


‘ Conclusion 


A considerable increase of basic knowledge is being 
built up as the result of Colonial research work; but 
there are still gaps in our knowledge. The application 
of the results of research work also leaves much to 
be desired.” The strengthening of the staff of the 
British Museum (Natural History) appears to be 

- desirable in the interests of Colonial biological 
research. Termites, in particular, require further 
study. It is also necessary that early steps. be taken 
to enable Kew to produce a Flora of East Africa. 
Such a Flora is not at present available, and its 
production is essential for further ecological work in 


the East African territories and for the use of. 


biologists working in these territories. 


HIGHER EDUCATION IN THE 
~ COLONIES 


T was a graceful gesture by the Sixth Congress 

of the Universities of the British Commonwealth 

to devote its concluding session on J uly 23 at Oxford 

to a discussion of higher education in the Colonies, 

and thus to recognize and welcome the youngest 
members of the academic family. 

The discussion, under the chairmanship of the 
‘vice-chancellor of the University of London, Prof. 
. Hughes Parry, was opened by Sir Alexander Carr- 
Saunders with & sketeh of the general plans for 
developing university institutions in the British 
Colonies and in the' Sudan. In addition to the two 
existing Universities of Malta and Hong Kong, there 
will soon be, in Malaya, a third university if the 
proposals of the recent commission are adopted for 
the fusion of the'King Edward VII College of Medicine 
and Raffles College. Five new university colleges are 
being established, two on the basis of existing 
institutions, Gordon Memorial College, Khartoum, 
and Makerere College, Kampala, serving the Hast 
African territories, and three as new foundations, 
University College, Ibadan in Nigeria, the University 
College of the Gold Coast, and the University College 


of the West Indies in Jamaica. These five university’ 


colleges are autonomous corporations, governed by 
councils the composition of which ensures that they 
are broadly representative of the interests concerned 
in their territories, including Government, and 
include an effective proportion’ of academic staff 
representatives. Control of all academic matters is 
vested in academic boards, composed wholly of 
members of the staff. The students at these colleges 
will sit for the degree examinations of the University 
of London, with which the colleges will be “‘in special 
relationship”. By this arrangement, the University 
of London, while retaining complete control over the 
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award and standards of its own degrees, is prepared 
to devise, in consultation with the colleges, syllabuses 
appropriate to the needs and opportunities of the 
territories and to associate the local staffs in the 
setting of papers and marking of, scripts in the 
examinations. After gaining experience in construct- 
ing syllabuses for special degrees, in conducting 
local examinations and in establishing firm standards, 
the colleges will in due course seek degree-granting 
powers and become independent universities. 

A sum of six million pounds from central funds 
administered on the advice of the Colonial University 
Grants Committee is available as a contribution 
towards the capital needs of this programme (ex- 
cluding the developments in the Sudan). Grants 
for recurrent expenditure will have to come chiefly 
from the local governments, and arrangements are 
being made for such assistance to be given as block 
grants for quinquennial periods to ensure a proper 
degree of independence for the colleges. Academic 
assistance, technical advice, library services and 
co-operation in a variety of ways from the home 
universities is provided through the Inter-University 
Council for Higher Education in the Colonies. The 
critical need. in the next phase of carrying through 
these plans for a new university and five new uni- 
versity colleges is for properly qualified staff. The 
conditions of service, the salaries, the academic 
freedom, the research opportunities, the respons- 
ibility of the work make service in these university 
institutions attractive, and every effort is being made 
by Inter-University Council visits and other means 
to overcome some of the disadvantages that formerly 
existed in Colonial work such as the relative isolation. 
Sir Alexander Carr-Saunders concluded by appealing 
to the Dominion universities to interest members of 
their staffs in serving in the Colonial institutions, - 
either in permanent appointments or on temporary . 
secondment. 

In the discussion which followed the opening 
address, Mr. Lewis Wilcher, principal of Gordon 
Memorial College, and Dr. Kenneth Mellanby, 
principal of University College, Ibadan, paid tribute 
to the assistance given to their colleges by the 
Inter-University Council and by the University of 
London. Mr. Wilcher reported that Gordon College 
hoped to obtain independent university status within 
ten years, and emphasized the value of the services 
which higher education had to render to the Sudanese 
in their rapid progress towards self-government. . 
Dr. Mellanby stated that University College, Ibadan, 
was beginning in temporary buildings near the 
permanent site of five square miles which the Nigerian 
Government had presented, in addition to making & 
contribution of £500,000 towards the recurrent 
expenditure of the College in the first quinquennium, 
and an initial grant of £250,000 to an endowment 
fund. The College would have two hundred students 
in residence for the session 1948-49, and expected 
an annual intake of a hundred. Local groups were 
springing .up throughout Nigeria to collect funds 
to be placed at the disposal of the College for awarding 
scholarships. 

Mr. H. R. Raikes, vice-chancellor of the University 
of the Witwatersrand, hoped that the Colonial medical 


schools would ensure that the students’ training 


made full use of the special opportunities provided by 
the local clinical material and experience, and pleaded. 
that dentistry should be treated as of equal importance 
and urgency as medicine ; he suggested that external 
examiners going to the Witwatersrand from the 
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United Kingdom should be encouraged to visit the 
Colonial medical sehools en route. Dr. E. G. Malherbe, 
principal, Natal University College, stressed the 
dangers of mass literacy campaigns and elementary 


education in Africa in exposing the peoples to: 
irresponsible propaganda and to some of the less- 


desirable features of Western civilization if they were 
not accompanied by the parallel process of providing 
the enlightened leadership and critical interpretation 
which the Colonial university institutions would give. 


Dr. J. W. Davidson (Wellington University College, , 


New Zealand) directed attention to the danger of 
importing into the Colonies European standards 
and conceptions of university education insufficiently 
adapted to the conditions and interests of the local 
communities, and thus losing deeply rooted popular 
support for the new colleges. : Prof. A. R. Humphreys, 
of Leicester, suggested that a practical step to remove 
one of the deterrents tó recruitment, namely, fear 
that it would be difficult to return to home university 
posts, would be the prompt and systematic notifi- 
cation of appropriate vacancies to staffs serving 
overseas. 

Principal H. J. Page described the activities of the 
Imperial College of Tropical Agriculture, Trinidad, 
the primary task of which is postgraduate training 
in tropical agriculture of students entering the 
Colonial agricultural services; a secondary function 
has been training students, chiefly from the West 
Indies, for a local diploma. The College hopes soon 
to co-operate with the University College of the West 
Indies in providing teaching for the London degree 
in agriculture. Mr. Bernard Williams, dean of the 
Medical School, described the plans for opening the 
Faculty of Medicine of the University College of the 
West Indies in October, the special problems created 
by the scattered territories of the West Indian 
Colonies, the assistance which the College had 
received not only from the Inter-University Council 
and University of London, but also from MeGill 
University, and the methods by which it was hoped 
to overcome the technical difficulties in the second- 
ment of clinical teachers. 

Prof. W. E. Dyer, principal of Raffles College, 
Singapore, stressed the importance of the second- 
ment of university teachers to the Colonial colleges 
as a means of reducing the isolation and fear of loss 
of academic status of the local staffs. Prof. F. L. 
Warren, Natal University College, considered that 
one reason why a greater number of French than 
British scholars had| remained in service in Egypt 
was that staff seconded there from the Sorbonne or 
University of Paris were granted in two years the 
seniority which would accrue from three years 
service in France; he suggested that the overseas 
institutions would attract visiting specialists if they 
made it known that they could offer working facilities 
and cheap residential accommodation, such as were 
provided for visiting astronomers and marine biologists 
in Egypt. 

Prof. Lillian Penson, of the University of London, 
in concluding the discussion, stated that every effort 
was made, through full consultation with local 
opinion and by other means, to harness the sympathy 
and support of the peoples to their university colleges, 
and that, far from any forcing of standards by the 
University of London or the Inter-University Council 
on the local communities, the demand for the highest 
standards and nothing less came from the peoples 
themselves. Secondment on temporary service to 
the Colonial colleges gave an opportunity of attractive 
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work ; from her knowledge of the quality of Sudanese 
students, she felt confident that staff need have no 
fear of lowering standards; and the riak of isolation 
or of being lost sight of was greatly diminished by the 
work of the Inter-University Council, particularly by 
its regular visits. 


ROCKEFELLER INSTITUTE FOR 
MEDICAL RESEARCH, 
PRINCETON 

By Dr. J. A. V. BUTLER 


.A ANY scientific workers will have heard, with 
regret and possibly incredulity, of the impend- 
ing closing of the Princeton Laboratories of the 
Rockefeller Institute for Medical Research. The 
decision to close these Laboratories and to concen- 
trate the work of the Institute in New York was 
reached in the spring of 1947. The Laboratories are 
to be closed by 1951; but if an acceptable offer for 
the site and plant is received before then it will be 
accepted. Any members of the staff who wish to 
do so may continue their work in the New York 
Laboratories. 

It would be impertinent to question the reasons 
which have led to this decision; but friends of the 
Laboratory, as well as many who have been privileged 
to receive its hospitality, will be distressed that it 
should be necessary. The founding of the Princeton 
Laboratories was a logical consequence of the policy 
of the Rockefeller Trustees to provide facilities for the 
study of disease in all its manifestations, in animals 
and plants as well as in human beings. This policy 
was magnificently justified by the results achieved, 
and to an onlooker it seems a grievous and deplorable 


:loss to science that it should be found necessary to 


reverse it. 

The Rockefeller Institute began its work in a 
temporary building under Dr. Simon Flexner in 1904. 
The present New York buildings on a site overlooking 
the East River were begun in 1906 and have provided 
both a hospital for the study of special diseases and 
& wide range of laboratories covering all branches of 
biochemistry and physiology. 

The policy of the Trustees to study disease in all 
its forms led to the establishment in 1914 of the 
Department of Animal Pathology with laboratories 
on & country site near Princeton, under Dr. Theobald 
Smith, who was succeeded in 1930 by Dr. Carl Ten 
Broeck. In 1931 the plan to provide, in one organisa- 
tion, for the’ study of disease as it occurs in all the 
main orders of living things was completed by the 


‘addition to the Princeton establishment.of a Lab- 


oratory of Plant Pathology. The Princeton Labora- 
tories also housed a Laboratory of General Physio- 
logy, under Dr. J. H. Northrop, which has devoted 
itself to investigations of the nature of enzymes and 
other biologically active proteins of animal origin. 
The world-wide reputation of the Princeton Lab- 
oratories was based in part on the isolation of a 
large number of crystalline enzymes and their pre- 
cursors in Dr. Northrop’s laboratory, and on Dr. 
W. M. Stanley's isolation of the tobacco mosaic virus : 
and suceeeding studies in the Department of Plant 
‘Pathology. Although the first isolation of a crystalline 
enzyme was achieved by Sumner in 1926, it'is not 
too much to say that the work of Northrop and his 
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colleagues, leading to the purification and crystalliza- 
tion of a long series of enzymes and related sub- 
stances, has done more than that of any other 
group to open up the chemistry of enzymes; while, 
as is wel known, Dr. Stanley's work decisively 
initiated the modern studies of virus particles. 
Numerous discoveries in aninial pathology were also 
made within the laboratories, for example, Shope’s 
rabbit papilloma, and many others, which the writer 
„regrets he is unable to describe adequately. 

It is most regrettable that the staff and equip- 

‘ment by which such results have been achieved 

should be dispersed. The main reason for the decision 
is apparently the contraction of the funds available 
and also a desire to concentrate the available resources 
on the Hospital and its auxiliary laboratories. It is 
understood that attempts made to enlist sufficient 
financial assistance to make possible the continuation 
of the Laboratories as a scientific unit were un- 
successful. Many of the younger members of the 
staff and some senior ones have already accepted 
posts elsewhere. 

The result is the dispersion of a most valuable 
scientific establishment, which made a contribution 
to biological and medical research of unique import- 
ance. Situated a few miles from the university town 
of Princeton and within easy reach of New York, 
it was an ideal site for scientific work. The many 
British workers who enjoyed its hospitality will 
remember the efficient organisation of its well. 
equipped Laboratories and the friendly and agreeable 
atmosphere of its club-house, and will mee its 
passing acutely. 


RADIATIONS AND HEALTH 


DOSE of radiation above the accepted tolerance 
limit of 0-5-1 roentgen per week presents 
hazards to the individual, notably those of sterility 
and cancer, and to his progeny—in the form of 
recessive mutations. The importance of the former 
effects has been recognized since the beginning of the 
century mainly as a result of the all too obvious 
injury to many of the early workers with radium and 
X-rays. The medical profession is therefore fully alive 
to these dangers. On the other hand, whereas the 
practitioner sees many examples of the effects of 
recessive mutations in man—the amaurotic familial 
idiot, the hamophiliac, the aleaptonuric—he is seldom, 
if ever, able clearly to relate these to radiation effects. 
Thus the matter of genetic damage stands outside the 
field of practical medicine, and indeed so far has been 
largely a theoretical concern of eugenics. 

Several, new factors are at work which must ulti- 
mately alter this position. One is the recognition, 
now beyond dispute, that the genetic effects of 
radiation are cumulative. The increase in the 
mutation-rate is proportional to dose, no matter how 
long may be the period over which it is accumulated. 
It is estimated, for example, that a dose of 50 r. 
doubles the mutation-rate in man, It will be notéd 
that the tolerance dose, if regularly received over a 
reproduction life-time, represents approximately 750 r. 
Tt is in no sense a threshold value, and finds general 


acceptance only on the understanding that not . 


more than 1 per cent of the population receives it 
regularly. In these circumstances the genetic effects 
‘are reckoned to be not more serious than other inevit- 
able ones. The same effects would be produced by 
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a dose of 75 r. incident on 10 per cent of the population. 
Another factor is a fuller realization of the high 
levels of radiation to which the population is being 
subjected as a result of the increasing popularity of 
X-rays and radium in a wide variety of uses. Espec- 
cially is this true of the diagnostic and therapeutic 
uses. At one extreme, doses of the order of 10,000 r. 
are given in the deep X-ray treatment of malignancy, 
fortunately to sterile patients, and at the other a 
diagnostic screening after a barium meal accounts 
for 10-15 r. delivered directly to reproductive cells. 
Between the two stand a variety of conditions not 
jn themselves fatal for which radiation is used ; for 
example, ringworm and warts, and especially sterility 
in women, and on top of them come new treatments 
with radioactive isotopes. Finally, and most import- 
ant of all, there stands in the background the 
sinister threat of an atomic war. 

From the points of view of cancer and sterility, it 
is clearly in the interests of everyone to see that his 
accumulated, radiation dosage both ‘to tissue and 
verécdustiva cells is kept at the lowest possible 
level. He cannot. know what the future has in 
store for him. From a national point of view, it is 
equally imperative that the level of peace-time 
radiation should be kept low. The people will be 
proportionately better able to tolerate the higher 
doses associated with preparation for, or the actuality 
of, an atomic war. The ultimate survival of a nation, 
if not indeed of the population of the world, may 
depend on just such a piece of elementary prudence 
as this. Peace-time levels cannot be ignored on the 
grounds that they are insignificant in relation to the 
radiation energy which may well be released in an 
atomic war. As Muller? has pointed out, much of the 
latter will not reach humans at all, and of the propor- 
tion which does, most of it will kill outright or 
sterilize. The insidious danger to the survival of the 
population lies in the breeding residuum, which will 
contribute & large number of recessivó mutations to 
future generations. If these are already dangerously 
undermined in their genetic material by a wanton 
peace-time use of radiation by their forbears, the 
results will be serious. 

These considerations require as a very minimum 
that public and scientific attention should be directed 
to the field of radiations and health in the broadest 
sense. In some measure, with this end in view, the 
Radiology Section of the British Medical Association 
at its .Cambridge meeting held & symposium on 
the therapeutic applications of radioactive isotopes. 
The physical basis of the subject was presented in an 
opening paper by Prof. O. Frisch (Cavendish Labora- 
tory), who dealt in particular with the various nuclear 
reactions which lead to the production of radioactive 
isotopes. Dr. A. S. McFarlane (National Institute for 
Medical Research) followed with a review of recent 
tracer applications, emphasizing the opinion that 
greater ultimate advantage will probably accrue from 
biochemical applications with the discovery of precise 
metabolic pathways in view, rather than from the 
more spectacular non-specific uses, as, for example, to 
measure blood-cell volumes or thyroid function. 

The main contribution came from Prof. J. S. 
Mitchell, occupant of the newly created chair, of 
radiotherapeutics in Cambridge. From his wide 
review covering all isotopes used therapeutically by 
external and internal administration, it is perhaps 
justifiable to refer in particular to his statements in 
relation to sodium-24, phosphorus-32, and iodine-131. 
These isotopes are usually administered internally, 
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the first two being especially hazardous because, 
unlike most forms of therapeutic radiation, by virtue, 
of their widespread distribution, they affect both 
reproductive and somatic cells. Iodine, on the other 
hand, is localized to the extent of 80 per cent in the 
thyroid gland, and this enables doses of 5,000 r. to be 


given which are effective in destroying glandular tissue . 


in hyperthyroidism. The method is not to be pre- 
ferred to surgery; but has a useful field of application 
where other considerations preclude surgery, or in 
recurrences after surgery. There is a definite risk of 
late carcinogenesis which is generally worth taking. 
Few thyroid carcinomas take up useful amounis of 
iodine, so that isotope therapy is of little value in 
most malignant conditions of this gland. 
Phosphorus-32 given as inorganic phosphate spreads 
widely throughout the body. Although it is an 
important constituent of nucleic acid, and practically 
all tumours are highly nucleated, the differential 
concentration never approaches that of iodine in the 
thyroid and generally is too low to be therapeutically 
useful. However, supplementary X-rays may be 
used. Prof. Mitchell stressed particularly the value 


of chemotherapeutic research directed to the synthesis , 


of phosphorus compounds which will become localized 
in tumour cells.. The concentration factor may be 
inereased by local injection of the drug, and the 
biological half-life of the isotope may be prolonged. 
The latter incidentally is a composite function of the 
physical half-life and the excretion-rate. For phos- 
phorus-32 it is estimated to be 11 days for body 
phosphorus and 6:3 days for thyroid iodine, which 
compares with physical half-lives of 14 and 8 days 
respectively. 

Phosphorus finds its most effective application in 
generalized conditions, such as polycythemia vera 
and the leukemias. |For the former it is now the 
treatment of choice, 6-8 millicuries being sometimes 
effective in & single dose. Generally, however, the 
disease is kept in control-by repeated treatments. 
The isotope is easily given, the results are better than 
with external radiation and there are no toxic reac- 
tions. It is of interest to note from the hazard point 
of view that a single dose of 8 millicuries of phos- 
phorus-32 equally distributed in & 70 kgm. adult 
delivers 70 r. The danger may be observed by the 
fact that 10 per cent of polycythemia cases in any 
event develop into chronic leukemias; but a few 
acute leukemias have been observed after phos- 
phorus treatment. Here again, in Prof. Mitchell's 
view, the general clinical picture usually justifies the 
risk. 

The initial popularity which phosphorus-32 enjoyed 
in the treatment of myeloid leukemia seems to be 
passing. The high doses used are associated with 
serious risk to reproductive organs, bone marrow and 
lymphoid tissue. Most of the isotope is ultimately 
excreted through the kidneys, and insufficient inform- 
ation is available about remote renal effects. 
Isotope treatment without supplementary X-rays is 
valueless in lymphadenoma (Hodgkin’s disease), in 
acute leukemias of any kind and in tumours. The 
same remarks apply to sodium-24. 

A lively discussion followed, from which it was 
obvious that the audience much appreciated in 
particular Prof. Mitchell’s survey and shared his 
cautious attitude in the present limited state of our 
knowledge. Among various hazards discussed was 
that arising from the inhalation of particulate radio- 
active matter. This is present, for example, in 
laboratories carrying out incinerations of carbon-14 
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compounds. A minute amount of isotope may 
ultimately exceed the carcinogenic dose at a point of 
focus in the lung, since the physical half-life is much 
longer than the life-span of the individual. 

A. S. MoOFARLANE 


1 Ellis, F., B.J. Radiol., 1, 21 (1948). 
? Muller, H. J., Bull. Atom. Scientista, 207 (Sept. 1947). 


OBITUARIES 


Mr. P. J. Barraud 


Ir is with deep regret that many of his friends 
and colleagues will have received the news of the 
death on August 9, after a long illness, of Mr. P. J. 
Barraud, at a nursing home at Bournemouth. I 
first came to know Mr. Barraud, as did a number of 
others in the Government of India Bacteriological 
Service, as entomologist attached to the Central 
Laboratory, Busra, during the latter part of the 
Mesopotamian campaign in the First World War; 
but he had earlier in the War done valuable work 
in the R.A.M.C. in Salonica and Palestine, where he 
received his commission as captain. Later, in 1922, 
Barraud was appointed entomologist on special duty 
under the Indian Research Fund and attached to the 
Central Research Institute, Kasauli, to carry out 
research and make a comprehensive survey of the 
eulieine mosquitoes of India, a subject which at the 


‘ timé was very much in need of revision. 


Between 1922 and 1932 Barraud published some 
forty papers deseribing systematically group after 
group .of mosquitoes with descriptions of large 
numbers of new species, the final results being 


‘published in 1934 as the volume in the Fauna of 


India series, "Megarrhine and Culicine Mosquitoes of 
India”, & work which was almost unique in its scope 
and clarity of treatment and which still remains the 
most comprehensive treatise on Oriental Culicide 
yet published. From at most'a few score of recog- 
nized species Barraud’s work resulted in the de- 
scription of the adults and early stages of nearly 250 
species. At one time he had some difficulty in 
finding names for all the new species he was describing, 
and at the present time, out of about 250 total species 
known from India, more than sixty will be found 
under Barraud’s name as describer. 

When in 1925-27 the Kala Azar Commission was 
formed to investigate the method of transmission of 
this disease, Barraud was selected as one of its 
members, and during the time that the Commission 
was at work he contributed many papers in his own 
name and jointly with that of other members relating 
to kala azar and the sandfly Phlebotomus argentipes. 
Besides'his more purely laboratory work, Barraud 
took a great interest, and played an active part, in 
the training of officers and other staff in the malaria 
‘courses held at Delhi by the then Malaria Survey of 
India (now Malaria Institute of India), and in this 
connexion he was the author of a very helpful 
practical entomologist’s course for students of 
malariology (Health Bulletin Series No. 18, published 
by the Government of India). 

After his retirement at Colehill and until his health 
failed, Barraud played a very active part during the 
Second World War in local salvage and other local 
war activities, and was vice-chairman of Colehill 
Parish Council. He was not only very highly esteemed 
by his colleagues in India, but also remained the 
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friend of many of them up to the time of his death. 
His unassuming kindness and interest in those he 
eame in contact with made him a general favourite 
socially, and he was a very fresh and companionable 
friend. He entered with zest into the work and 
interests of those whom he knew and would take 
endless trouble td help where his services could be 
brought usefully to bear. | S. R. CHRISTOPHERS 


. Prof. C. Perrier . 

News has been received of the death of Prof. 
Carlo Perrier, professor of mineralogy in the Univers- 
ity of Genoa, Italy. Prof. Perrier was born on July 7, 
1886, in Turin. He studied in that city and obtained 
his doctorate in chemistry at the University of Turin. 
Shortly thereafter he worked for some time in the 
laboratory of Baur in Zurich on physical chemical 
problems. On his return to-Italy his interest turned 
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to mineralogy, and he joined the school of F. 
Zambonini. 

In 1926 he became professor of mineralogy in the 
University of Messina, and later he moved to Palermo 
and finally to Genoa. His work was mostly on 
crystallochemistry, and he brought to it a remarkable 
analytical skill and a deep knowledge of crystallo- 
graphy. 

Perrier had a wide range of interests and a versatile 
mind, and when the occasion arose, he was quick 
to apply his various skills to new problems. Note- 
worthy among these were the study of technetium 
carried out by radioactive methods in Palermo in 
1936-37 and the investigation by radioactive tracers 
of some biological and chemical problems. His merits 
were recognized by membership of several Italian 
learned societies, including the Academy of the Lincei. 

He was a loyal friend and a good teacher, and his 
untimely death will be deeply regretted by everyone 
interested in the future of science in Italy. 





NEWS and VIEWS . 


St. Anthony's College, Oxford 


AN &nonymous Frenehman has given £1,250,000 
to the University of Oxford for the foundation at 
once of'& new residential college, with the ordinary 
status of an Oxford college. Its name is to be St. 
Anthony’s; and its head is to be called the ‘warden’. 
It will start with seven or eight fellows and about 
fifty graduate and undergraduate members. It will 
be governed ai first by the warden and fellows in 
conjunetion with & St. Anthony Foundation, called 
into existence recently to carry out the benefactor's 
wishes. It will be accommodated in the first large 
house with grounds that can be secured in the 
vicinity of the University, so that this generous new 
venture may become visible in the life-time of its 
founder. He himself has little connexion with 
England and none with Oxford. His name, if dis- 
closed, would convey nothing to the academic world ; 
but, like Cecil Rhodes, he has admired Oxford men 
in positions of responsibility all over the world, and 
has become convinced that the British system of 
education has promoted initiative and strengthened 
the moral qualities of students better than any other. 
Again, like Rhodes, he is anxious that men from 
overseas should go to Oxford. He has asked, there- 
fore, that in the new St. Anthony’s College a sub- 
stantial proportion of the places available should be 
kept for qualified graduates from French universities. 
To encourage undergraduate members to-come from 
France in far greater numbers in the future than 
they have done hitherto, he has offered a further 
£250,000 to be divided among any existing Oxford 
colleges that propose to build additional sets of rooms 
for their men, provided that in these new sets one 
third of the places are kept for Frenchmen. 

The new proposal was welcomed in a hastily 
summoned Congregation at Oxford on September 15. 
St. Anthony’s will have the uphill task of ‘all new 
educational institutions at the present time; but if 
it contributes something fresh and vigorous to Oxford 
academic life, as have all the colleges founded in the 

ast hundred years—the five women’s colleges, Keble 
and Nuffield Colleges and St. Peter’s Hall—it will 


do good work. It is a mistake to think that Oxford 
has all the colleges it needs and that benefactors 
would be wiser in giving their money to the University 
itself for furthering teaching and research than to 
the colleges to strengthen their tutorial system and 
collegiate activities. This is exactly the time when 
new colleges are wanted and when some of the existing 
colleges need further endowment if they are to retain 
to the full the tutorial system that is so excellent a 
part of Oxford life. Relative to even the richer 
colleges, the University in its role of promoter of 
teaching and research is very well off. It has its 
own endowments. It has a substantial income from 
the colleges (which contribute anything from a few 
hundreds to about £30,000 yearly, according to the 
college’s capacity to pay) and a large one from 
Government through the University Grants Commit- 
tee. Colleges, on the other hand, get nothing from the 
central body of the University and nothing directly 
from any Government source. They have their endow- 
ments; but the increases in their incomes from these 
sources have, in recent years, lagged behind those of 
their outgoings. It is on the colleges that the main 
burden of catering for the large increases in the 
numbers of men and women in recent years has fallen. 
It is good, therefore, that St. Anthony’s College has 
been founded. It is hoped that its foundation may 
stimulate other benefactors to help other colleges 
as they go forward to their post-war tasks. 


Administration and Anthropology 


Tux Frazer- Lecture in Social Anthropology 
delivered before the University ‘of Liverpool on 
October 23, 1946, by Dr. E. W. Smith, has now 
been published under the title “Plans and a People 
—A Dynamic Science of Men in the Service of 
Africa” (London: Lutterworth Press, 1048. 3s. 6d. 
net) Dr. Smith reviews first some developments in 
anthropology sinee 1908, stressing particularly that 


‘the study of acculturation in Africa is very largely 


the study of a disintegrating society and that our 
prime purpose in social anthropology is to study 
African society for its own sake, to understand how 
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its component parts function, what changes are 
taking place in it and in what directions it tends to 
develop. Delay in publication has enabled Dr. Smith, 
in succeeding chapters on the new dynamic Colonial 
policy, advances in sociological research and the 
place of anthropology in planning, to take account 
of events since the address was given, and to assess 
how far the purpose of government is now not merely 
the maintenance of security and order but also the 
general social betterment of the people, and the 
extent to which the five-year and ten-year plans 
which Colonial governments have drawn up in broad 
outline meet his criteria for success. He points out 
that the recent review of the Colonial Empire, 
1939-47, recognizes the importance of research into 
the nature of native society and its institutions, and 
he believes that the International African Institute 
has not only influenced the progress of social anthro- 
pology in Great Britain but also the British Govern- 
ment’s decision to, finance scientific research in 
Africa. He agrees that the value of social anthro- 
pology to the arts of politics and administration 
depends upon its theoretical advance, but holds that 
there is room for anthropological study which is at 
once scientific in method and directed towards the 
solution of practical problems. While we may differ 
as to ultimate values, there is much common ground, 
and in the spheres of nutrition, education, and the 
improvement of economic and social conditions the 
anthropologist may join his efforts with those of 
other scientific workers. 


University and Research Section of the Library 
Association . 


| Tue University and Research Section of the 
Library Association held its twelfth week-end con- 
ference during September 10-13 at the University of 
Birmingham. It was attended by ninety members, 


with Dr. Arundell Esdaile in the chair, and colleagues . 


from Australia, Denmark, Indie, Sweden and 
Venezuela were present. 'The conference was wel- 
comed to Birmingham by Dr. Wilfred Bonser, 
University librarian, who outlined the plans for the 
new University Library to be erected at Edgbaston. 
The chief speaker at the conference was Dr. S. R. 
Ranganathan, president of the Indian Library 
Association and formerly librarian of the University 
of Madras. Taking as his theme “The Challenge of 
the Field of Knowledge”; Dr. Ranganathan pointed 
to the declaration made at the Royal Society Scientific 
Information Conference that in future librarians must 
be regarded as equal in standing to fellow men of 
science employed in research, industry and administra- 
tion, and that they should receive comparable training 
facilities, rank and emoluments, as marking a definite 
advance. He showed how difficult it is for the 
librarian to satisfy the many needs of scholars—and 
especially of scientific workers—as the various fields 
of knowledge continually expand and overlap, 
particularly as seen from the point of view of library 
classification schemes. He demonstrated the‘principle 
and practice of the scheme known as Colon Classi- 
fication, of which he is the author. During the 
week-end, visits were paid to the various sections of 
the University and other libraries‘at Birmingham, and 
the information departments of the Austin Motor 
Works and of Imperial Chemical Industries (Metals 
Division). The formal business of the annual general 
meeting of the Section on September 12 was followed 
by an account by Mr. C. C, Barnard, librarian of the 
London School of Hygiene and Tropical Medicine, of 
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a visit to Hanover in May of this year as & repre- 
sentative of the Section at & conference of German 
librarians.- The Medical Sub-Section held a meeting 
devoted to a symposium on cataloguing problems in 
medical publications, and also visited the Birmingham 
Medical. Institute. 


Elimination of Water from Wet Crude Oil 


In a paper on the “Elimination of Water from Wet 
Crude Oil obtained from Bituminous Sand by the | 
Hot Water Washing Process", by K. A. Clark and 
D. S. Pasternack of the Research Council of Alberta, 
University of Alberta, Edmonton (Reprinted from 
Canadian Chemistry and Process Industries, 1947), 
the authors deal with this problem from two angles, 
by continuous settling at atmospheric pressure and 
settling under pressure with evaporation ; they have 
carried out much laboratory work towards its solu- 
tion. In the first case, wet crude oil from the separa- 
tion plant is mixed with a diluent (either ‘topped’ 
crude oil with 8.G. 0-85 or kerosene with 8.G. 0-82) 
and subjected to continuous settling in a suitable 
laboratory plant (illustrated). A ratio of diluent to 
crude oil of 0-7 and settling temperature 180° F. re- 
sults in reduction of water content from 40 to 11:5 per 
cent. It is found that boiling and frothing of wet 
diluted erude oil before feeding to the continuous 
settler improves settling of water by causing coales- 
cence of finely dispensed water, hence increase in 
volume of water ultimately settling out. The authors 
emphasize that continuous settling of diluted crude 
oil is not the complete answer to total elimination 
of water and that a subsequent operation is required 
to reduce the amount of finely dispersed water to 
limits acceptable to a refinery. Concerning mineral 
matter normally associated with the crude oil, it is 
pointed out that sand and silt readily settle out; 
but finely divided clay matter is carried within the 
finely dispersed water, possibly acting as a stabilizer, 
and this does not settle out, presumably because the . 
emulsion will not break down under the conditions 
obtaining. 

In an attempt to formulate the ‘subsequent opera- 
tion’ above, experiments were carried out with con- 
tinuous settling under pressure at an elevated 
temperature; but it was found that heating diluted 


' oil up to 323? F. in this way did not cause finely 


dispersed water to coalesce. Further, water which 
does settle, does so as a gelatinous emulsion which 
will not flow to the discharge valve unaided by 
mechanical means. Hot oil and water, as is well 
known, make an unsatisfactory mixture at all times; 
but it is worse than ever with bituminous sand oil. 
The conclusion reached is that pressure settling is 
not practicable, that atmospheric settling of diluted 
crude oil is the first step, to be followed by evapora- 
tion in a heater and steam separator; in this way 
a practically dry oil can be obtained from bituminous 
sand, one which can then be more easily refined. 


An Attempt to Detect the Magnetic Field of a 
White Dwarf 


Dr. A. D. THACKERAY has now published a 
description of his attempts to test Blackett’s pre- 
diction on the magnetic field of massive rotating 
bodies (Mon. Not. Roy. Astro. Soc., 107, 5 and 6; 


'1947). Blackett pointed out that the ratio between 


the magnetic moment and the angular momentum 
of the earth and sun was approximately the square 
root of the gravitational constent divided by the 
velocity of light, and that this also applied to 78 
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"Virginis (Nature, 159, 658; 1947). He also dealt 
with the applieation of this formula to the white 
dwarfs and showed that in the case of Sirius B the 
equatorial field might be as much as 3 x 10° gauss. 
Such a field should lead to Paschen-Back splitting of 
the hydrogen lines of the order of 50A., and 
Thackeray gives a full description of his work with 
the 36-inch Common reflector at the Solar Physics 
Observatory, Cambridge, to detect this effect. Un- 
fortunately, there is not & very wide choice of white 
dwarfs suitable for the experiment, and Wolf 1346, 


magnitude 11-3, was selected as it was attainable’ 


with a l-prism slitless spectrograph attached to the 
36-in. reflector. It was shown that Paschen—Back 
splitting of Hy is unlikely to exceed 8 A. in this star, 
corresponding to an upper limit of 109 gauss. It is 
emphasized ‘that there is need for greater spectral 
purity in a discussion of an apparent structure in the 
lines, which is independent of the polarizing analyser. 
When 40 Erid. B became accessible in September 
1947 a 2-in. f/1 aspherical singlet, figured and lent 
by Dr. C. R. Burch, was attached to the Newall 
25-in. refractor for. an attempt with the Wood 
aluminized grating spectrograph. An hour’s exposure 
without ‘Polaroid’ was obtained on September 25, 
showing Hy only, but exposures of one hour on 
September 26 and 34 hours on September 27 through 
the analyser failed owing to the formation of thick 
haze during exposure. 


Recession of Glaciers 


Tue Royal Geographical Society has inaugurated 
its new Research Series with a paper by Prof. H. W. 
Ahimann on glaciological research on the North 
Atlantic coasts (London: Royal Geographical Society, 
1948. 75. 6d.). Prof. Ahimann puts together his own 
and other observations on glaciers in Norway, Iceland, 
East Greenland and Spitsbergen. All data point the 
same way, to a general recession, and the same is 
true in many other parts of the world. The present 
rapid shrinkage seems to be the last stage in & 
recession that began about two hundred years ago 
when the glaciers reached their maximum extension 
in historical, and perhaps in post-glacial, times. 
This recession has resulted too in a rise of sea-level, as 
noted by J. Thorarinsson, F. Bergsten and others. 
The increasing intensity of the recession is also shown 
by recent changes in the extension of the Arctic pack- 
ice, notably in the Russian Arctic and around Spits- 
bergen, the northward migration of fish and certain 
birds and the improved cereal prospects in Iceland. 
The phenomenon is so widespread that it would 
appear to be associated with climatic fluctuations. 
The chief meteorological cause is held to be due to 
increased ablation. Radiation plays a part; but con- 
duction is more important in the smaller icefields and 
at lower altitudes. On the other hand, it is stated 
that in the high interior of the Greenland ice there 
has been no increased, ablation or reduced thickness 
of the ice. The low-pressure area of the North 
Atiantic apparently has moved to the north in recent 
passe thus favouring the flow of warm air to the 

otic. - 


Gresham’s School Natural History Society 


THe twenty-sixth report of Gresham’s School 
Natural History Society (1948) has just been received. 
Membership of the Society totals well over a hundred 
—8n eminently satisfactory number for a school. 
The Society is divided into Archeological, Astro- 
nomical, Botanical, Entomological, Meteorological 
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and Ornithological Sections, all of which carry out 
valuable field work and present reports and papers 
to the Society. In the présent report there are: 
(1) a survey of the flora of Holt and district, with an 
exhaustive list of plants observed ; (2) an account of 
the surrounding insect fauna, together with lists of 
Lepidoptera and Orthoptera; (3) a descriptive account 
of the birds of the area, with a very comprehensive 
list and a detailed study of a fulmar colony. Extracts 
of papers submitted for the Holland—Martin Natural 
History Prizes (1944—47) are appended. The boys of 
Gresham’s School are to be congratulated on their 
efficient and very valuable Natural History Society, 
which obviously encourages practical and field work 
to the’ utmost—a fitting basis for later work in 
natural history, and, a great asset in their general 
education. 


Dr. Franz Weldenreich on Human Evolution 


A NUMBER of interesting. papers by Dr. Franz 
Weidenreich are to hand. “The Trend of Human 
Evolution" is published in Evolution (1, No. 4; 
Dec., 1947), and “Some particulars of skull and brain 
of early hominids and their bearing on the problem 
of the relationship between Man and the Anthro- 
poids" appears in the American Journal of Physical 
Anthropology, 5 (N.S.), No. 4 (Dec., 1947). In an 
article in the American Anthropologist, 45, No. 1 
(Jan.-Mareh, 1943), Dr. Weidenreich once again 
affürms his belief that Neanderthal man was the 
ancestor of Homo sapiens. 'The majority of physical 
anthropologists will probably not agree with the 
theories set forth in “The Neanderthal Man and the 
ancestors of Homo sapiens", but nevertheless Dr. 
Weidenreich can never be ignored with impunity. 


_The lest article comes from the Transactions of the 


New York Academy of Sciences, Series TI, 4, No. 1 
(Nov., 1941). It is a lecture on the site and 
technique of excavation of fossil man in Choukoutien,: 
China. No anatomical details of the finds are given ; 
but the student will find conveniently set out the 


story of the discovery and the excavation. 


The Sondes Place Research Institute 


Tse Sondes Place Research Institute, Dorking, 
Surrey, of MacTaggart and Evans, Ltd., industrial 
consultants, is described briefly in an ilustrated 
booklet which this firm has issued. There are fifteen 
laboratories, besides offices, stores, dark room, 
library and semi-scale building and workshops. The 
Analytical Laboratory.and the Physical Testing and 
Cement Laboratories are service laboratories carrying 
out analysis and testing for the rest of the organisation 
and to some extent for clients. The Spectroscopy 
and Microscopy Laboratories and the dark room, as 
well as the X-ray Analysis Laboratory, function both 
as service departments and as research laboratories, 
but the main chémical laboratory is used exclusively 
for research and development. The Physical Labora- 
tory is used mainly for physico-chemical research and 
for determining physical constants, while the Elec- 
tronics Laboratory deals with the application of 
electronic methods and servo-mechanisms to industry. 
Work is carried out either for a fixed fee, on a time 
basis, or for a monthly or yearly retainer; during 
the past few years problems relating to abrasives, 
adhesives, bricks, cast iron, cement and concrete, 
detergents, fibre boards,’ gelatine and glue, gypsum, 
lime, linoleum substitute, mineral oils, paint, plastics, 
printing, synthetic organic chemicals, strip steel, etc., 
have been handled. 
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Applications of Electronics to Research and Industry 


A SYMPOSIUM on. the applications of electronics to 
research and industry is being arranged by the 
Electronics Section of the Scientific Instrument 
Manufacturers’ Association, to be held in the Caxton 
Hall, Westminster, S.W.1, during November 18 and 
19. The subjects for discussion are: measurement 
of displacement by electronic methods; frequency 
. Measurement; electronics in computing ; measure: 
ment of ionizing radiation;  high-vacuum gauges; 
the radio sonde and its applications; industrial 
applications of ultrasonics; metal detection; elec- 
tronic control of batching; electronics in spectro- 
scopy and spectrophotometry ; dynamic recording 
of mechanical strains; and picture telegraphy. 
There will be an exhibition of British electronic 
instruments in the Caxton Hall during the period 
of the meeting. Particulars and tickets of admission 
can be obtained on application to the Secretary. 
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Conference on Dust in Industry 


Te Society of Chemical Industry is arranging a 
Conference on Dust in Industry, which will be held 
in the University of Leeds during September 28-30. 
The papers are being arranged in four groups, dealing 
with physical characteristics and estimation of dust 
(chairman, Prof. H. V. A. Briscoe), practical aspects 
of the dust problem (chairmen, Mr. Julian M. Leonard 


and Mr. A. V. Hussey), fire and explosion hazards 


(Sir Reginald Thomas), and health hazards (Prof. E. O.' 
Dedds). Further particulars can be obtained from 
the General Secretary of the Society, 56 Victoria 
Street, London, S.W.1. 


Colonial Services Appointments 


Tus following appointments in the Colonial Ser- 
vices have been announced: R. B. Symington, 
agricultural officer, Northern Rhodesia; F. W. 
Champion, assistant conservator of forests, Tangan- 
yika; P. A. Daley, assistant conservator of forests, 
Nigeria; D. G. Ellis, assistant conservator of forests, 
Nigeria; M. Gane, assistant conservator of forests, 
Tanganyika ; G. S. MacPherson, assistant conservator 
of forests, Gold Coast; H. Sanders, assistant con- 
servator of forests, Nigeria; J. R. T. Hazell, geo- 
logist, Nigeria; OC. V. Cutting, analytical chemist, 
Tung Experimental Station, Nyasaland; D. A. 
Donald (agricultural officer, Fiji), senior agricultural 
officer, British Solomon Islands Protectorate; T. G. 
Strangeways (agricultural officer, Northern Rhodesia), 
senior agricultural officer, Hong Kong; W. O. 


Sunman (assistant to the Director of Agriculture,’ 


Kenya), assistant director of agriculture, Kenya; 


G. W. Chapman (assistant conservator of forests,. 


Cyprus), senior assistant conservator of forests, 
Cyprus; N. Harris (geologist, Uganda), senior 
geologist, Uganda; W. G..Beaton (deputy director 


of veterinary Services, Nigeria), director of veterinary 


services, Nigeria. 


The Night Sky in October 


New moon occurs on Oct. 2d. 19h. 42m., vu.m., 
and full moon on Oct. 18d. 02h. 23m. The following 
conjunctions with the moon take place: 
4d. llh., Mercury 4? 8.; Oct. 5d. 18h., Mars 1° N.; 
Oct. 8d. 02h., Jupiter 4? N. ; Oct. 27d. 17h., Saturn 
4^ 8.; 
Mercury 0:5? N. In addition to these conjunctions 
with the moon, Venus is in conjunction with Regulus 
on Oct. 5d. 21h., Venus 0-4? S., and on Oct. 8d. 20h. : 
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Oct. 29d. 07h., Venus 2? S. ; Oct. 31d. 00h.,: 
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Venus is in conjunction with Saturn, Venus 1.1? S. 
Mercury, in inferior conjunction on Oct. 20 and 
stationary on Oct. 28, is unfavourably placed for 
observation during the greater portion of the month. 
On Oct. 31 the planet rises Ih. 40m. before the sun 
and can be seen in the eastern sky. Venus rises at 
2h., 2h. 40m. and 3h. 15m. at the beginning, middle 
and end of the month, respectively, and can be seen 
in the morning hours, stellar magnitude — 3-6, the 
visible illuminated portion of disk varying between 
0:64 and 0-74. Mars sets a little more than an hour 
after the sun. during October and is not well placed 
for observation. Jupiter sets at 20h. 36m., 19h. 50m. ` 
and 18h. 57m. on Oct. 1, 15 and 31, respectively, 
and is visible in the western sky (stellar magnitude 
— 1:6) for some time after sunset. Saturn rises at 
2h. 30m. and Oh. 50m. at the beginning and end of 
the month, and can be seen in the morning hours, 
stellar magnitude 0-9. Occultations of stars brighter 
Oct. l4d. 21h. 
4T:8m., d? Aquar. (D); Oct. 21d. 00h. 16:0m., 32 
Taur. (E); Oct. 25d. 08h. 47-2m., œ Canc. (E); 
D and E refer to disappearance and reappearance, 
respectively, and the latitude of Greenwich is assumed. 
The Orionid meteors are due about October 16-24, 
but moonlight will partly interfere with observation 
of this shower. 


Announcements 


Pror. M. G. Evans, professor of inorganic and 
physical chemistry in the University of Leeds, has 
been appointed to the chair of physical chemistry in 
the University of Manchester. 


Mr. W. T. CooPza, for the past five years scientific 
editor and head of the Publications Department, of 
the British Coal Utilisation’ Research Association, 
has been appointed assistant secretary (editorial) of 
the Institute of Fuel. 


: Tug third Fleming Memorial Lecture of the 
Television Society will be delivered by Mr. Arthur 
Blok, who will give some personal recollections of 
Sir Ambrose Fleming. The Lecture will be given at 
the Royal Institution, London, W.1, on Repay 29, 
at 6.30 p.m. 


Ir is announced that, owing to lack of funds, the 
International Office for Nature Protection cannot 
continue its work in Holland, and Dr. J. H. Wester- 
mann has resigned from the post of acting director. 
Folowing the decision of the.General Council, the 
Bureau was recently transferred from Heerengracht 
540, Amsterdam, to the Royal Natural History 
Museum, 31 rue Fautier, Brussels, where it will be 
under the supervision of Prof. V. van Straelen, vice- 
president of the Office. 


Two courses in photoelasticity are being arranged 
at University College, London; one will consist of 
twenty-eight weekly lectures, with periods of labora- 
tory work during the second and third terms of the 
session ; the other, ten periods (lectures and demon- 
strations). Full particulars can be obtained from 
Col. H. T. Jessop, Photoelastic Laboratory, University 
College, London, W.C.1. 


Erratom.—Referring to the communication en- 
titled “A Simple Result in Quadrature” (Nature, 
August 7, p. 215), Sir K. S. Krishnan states that 
in the last entry of column 2 of the table, the 
numerator should read 


(2 cos 4v)¢ +8~2 exp(— Mv(«— B) ). 
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The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Lunar Tidal Oscillations in the 
lonosphere 


UsrwG the well-known radio methods of upper 
atmospheric exploration, Appleton and Weekes! 
showed that the E-layer of the ionosphere is subject 
to an unexpectedly, large lunar tide. The tide was 
found ‘to be semi-diurnal in character, of the order 
of 1 km. in amplitude, the maximum heights being 
reached about $ hr. before the lunar transits. 

More recently Martyn? has shown that the iono- 
spheric observations made at the equatorial Huancayo 
station of the U.S. Department of Terrestrial Mag- 
netism indicate a semi-diurnal lunar tide for the 
F,-layer, also of very substantial magnitude, and 
has shown that this lunar oscillation can be observed 
in both the heights and eritical frequencies of that 
layer. 

Counting the magnitude and phase of. the semi- 
diurnal tides in the H-layer as established for the 
location of south-east England, we have therefore 
examined F,layer ionospheric data for the same 
location in order to discover whether there is any 
variation of phase and amplitude with height. It 
was also considered of interest to find out whether 
the lunar tide in the F,-layer could be detected 
for a station as far removed from the equator as 
latitude 514° N 

As the material for analysis we have used the 
Slough hourly values of both the F,-layer critical 
frequency and also of a quantity, hm, the height of 
the maximum ionization level of the Player. 
Values of hm were calculated by a method we have 
previously desoribed?. Sermi-diurnal lunar oscillations 
have been found in tlie values of both fr, and hm. 
The amplitude of the oscillation in the case of fr, 
is about 0-05 Me./s., the maximum being reached 
shortly before the time of lunar transit. The amplitude 
of the oscillations in the case of Am is about 2 km. ; 
but here the maximum. is attained approximately 
mid-way between lunar transits. ‘Thus the lunar 
tidal effects in fr, and in hm are seen to be approx- 
imately, out of phase, a result not unexpected from 
our previous study of F,-layer phenomena generally. 
What is tinexpected, however, is.that the lunar 
diurnal height variations for the F,-layer are found 
to be entirely different in phase from those previously 
observed for the lower level of the E-layer, indicating 
an alteratidn of phase of lunar height oscillation with 
change of ionospheric level. An investigation of 
‘corresponding effects in k'r, data, which relate to an 
intermediate level, indicate & phase maximum at a 
timé intermediate between those found for the Z-layer 
and for the level of hm for the F,-layer. 

E. V. APPLETON 
Dept. of Scientific and Industrial Research, 
London, S.W.7. 
ve W. J. G. BEYNON 
University College, 
' Swansea. 
'Sept. 8. 


^1 Appleton, E. V., and Weekes, K., Proc. Roy. Soc., 171, 171 (1939). 
? Martyn, D. F., Proc. Roy. Soc., 189, 241, 190, 273 (1947). 
3 ADD o E. V., and Béynon, w J. &, Proc. Phys. Soc., 62, 518 
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Apparent Colours of Surfaces of Small’ 
Subtense 


THE investigations of Hartridge! and others have 
substantiated the early conclusion of Kénig? that the 
eye behaves as if tritanopic for coloured stimuli of 
small subtense, and it occurred to me that it would 
be of both theoretical and practical interest to 
determine the actual colours assumed under con- 
trolled conditions by small coloured surfaces. The 
first results are so striking a confirmation of Kénig’s 
conclusions that they are presented here as a prelim- 
inary report. 

Small circular patches of a number of Munsell 
colours chosen from the 5-plane were presented 
against a black background (reflectance 2-6 per cent) 
singly and in random order to an observer seated at 
such a distance that they subtended 2 minutes of 
arc. The observer was provided with a chart having 
larger samples of all the Munsell colours in the 5- 
plane, systematically arranged, and a black mask 
with which any one colour could be isolated. The 
sample and the comparison chart were separately 
illuminated by 180 lumens m. of. artificial daylight 
similar in colour to C.I.E. source ‘C’. The observer 
was encouraged to be critical and to interpolate 
between the even values of chroma available ; there 
was no possibility of interpolating between hues. 
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The figure is & portion of the C.LE. mixture - 
diagram showing the co-ordinates of the sample 
colours by open circles, and the mean location of 
the apparent colours at 2’ subtense by black dots. 
The (Munsell) neutral point is also indicated. Hight 
sets of observations by one observer are represented 
in the means. 

Three main results will be noted : (1) the apparent 
displacements are in general directed towards or away 
from the short wave-length extremity of the spectrum 
locus (x = 0-17, y = 0:01); (2) the apparent colours 
lie closely about a line which if produced would cut 
the spectrum locus &t &bout 491 and 630 my ; (3) blue, 
green and blue-green are confused, as are also purple, 
red-purple, and orange; (4) yellowish-green, grey 
and purplish-blue are confused. The last two items, 
and indeed the entire picture, are in full accord with 
Kónig's description of tritanopie. As an independent 
check of item (4), the Munsell colours lying near the’ 
. straight line joining 5GY5 he and 10PB5/10 were 

er on the same piece of 
black card. At the experimental distance they 
appeared very Aearty. identical ; though the extreme 
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colours were just distinguishable. The three colours 
2.5G5/8, 2.5BG5/6 and 6B6/6, similarly mounted, 
appeared identical. 

A second observer, completely unacquainted with. 
the Munsell colour system, obtained results similar 
to those shown in the figure, though with more 
scatter. Apparatus is being constructed to check 
these findings by methods less open to objection on 
psychophysical grounds; but of the general picture 
there seems no doubt. 

W. E. Kwowrgs MIDDLETON 

National Research Council, , 

Ottawa, April 13. 
1 Hartridge, H., Phil. Trans’, B, 592, 519 (1947). 
? König, A., ""Phystologische Optik", 396 (Leipzig, 1908), quoted in 


, Wright, W. D., “Researches on Normal and Defective Colour 
Vision", 333 (London, 1946). ` 


Electronic Digital Computers 


A SMALL electronic digital computing machine has 
been operating successfully for some weeks in the 
Royal Society Computing Machine Laboratory, 
which is at present housed in the Electrical Engineer- 
ing Department of the University of Manchester. 
The machine is purely experimental, and is on too 
small a scale to be of mathematical value. 
built primarily to test the soundness of the storage 
principle employed and to permit experience to be 
gained with this type of machine before embarking 
on the design of a full-size machine. However, apart 
from its small size, the machine is, in principle, 
‘universal’ in the sense that it can be used to solve 
any problem that can be reduced to a programme of 
elementary instructions ; 
changed without any mechanical or electro-mechanical 
circuit changes. 

The essential parts of such & machine are: (1) a 
store for information and orders; (2) various arith- 
metical organs (for example, adders, multipliers) ; 
(3) a control unit!. 

The present machine contains the minimum set of 
facilities for & universal machine, namely: (a) If « 
is any number in the store, —x can be written into 
a central ‘accumulator’ A; or x can be subtracted 
from what is in A. (b) The number A can be written 
in an assigned address in the store. (By means of 
(a) and (b) addition or direct writing into A can be 
. programmed.) (c) The content of A can be tested 
for whether #> 0, or xz «0; if «<0 the order 
standing next in the store is passed over. This gives 
the essential power of branching routines. (d) Control 
can be shifted to an assigned order in the teble. 
(e) The machine can be ordered to stop. 


“The capacity of the store is at present only 32 | 


*words', each of 31 binary digits, to hold instructions, 
date. and working. Hence only simple arithmetic 
routines devised to test the machine can be run. 


Examples of problems that have been carried out are : ' 


(1) Long division by the standard process. (For 
:(259 — 1)/31, this took 1$ seconds, the quotient 
being given to 39 significant binary figures of which 
the 13 least significant, to the left of the binary point, 
were zero, since 31 is a factor of 2° — 1.) (2) H.C.F. 
by the standard process. (For 314,159,265 and 
271,828,183, which are co-prime, approximately 
0:5 second.) (3) Factorizing an integer. For (3) 
the method was deliberately chosen to'give a long 
run the result of which could be easily checked. Thus 
the highest proper factor of 219 was found by trying 
in @ single routine every integer from 218 — 1 down- 


i 
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ward, the necessary divisions being done not by long 
division, but by the primitive process of repéated 
subtraction of the divisor. Thus about 130,000 
numbers were tested, involving some 3-5 million 
operations. The correct answer was obtained in a 
52-minute run. The instruction table in the machine 
contained 17 entries. 

~ It will, of course, be understood that it is intended 
to have other arithmetical facilities, as well as a 
much larger store, in a full-sized machine; and that 
even on the present machine quicker routines could 
have been used. At present routines are chosen 
with the sole object of testing the machine as 
thoroughly as possible. 

The development,of this machine has been very 
actively supported’ by the Telecommunications 
Research Establishment, Great Malvern. 

F. ©. WILLIAMS 
T. ExrsuRN 
Electrical Engineering Laboratories, 
University, Manchester 13. 
Aug. 3. 


1 For a fuller discussion see, for example, the Royal Society discussion 
on computing machines, summary in Nature, 161, 712 (1948). 


Excitation Probability Functions of Atomic 
and Molecular Energy-Levels 


Iw the correlation of the electrical and spectro- 
scopie properties of a glow discharge in a molecular or 
atomic gas, the need for a rough quantitative analysis 
of the kinetics of the excitation of the gas soon 
becomes apparent. In all but the simplest cases, no ' 
more than a rough analysis can be attempted with the 
present scanty experimental and theoretical know- 
ledge of the interaction of slow electrons with atoms 
and molecules. It is the purpose of this communica- 
tion to present an empirical form for the eXcitation 
probability functions of the atomic and molecular 
levels which seems to fit the few experimental curves 
fairly closely, and at least provides a basis for cal- 
culation where previously only generalized discussion 
was possible. 

In principle, the excitation probability functions 
of atomie or molecular levels may be calculated 
from quantum mechanics. However, in actual fact, 
very few atoms and molecules have been considered?. 
In any event, serious theoretical difficulties exist in 
calculating the excitation probabilities for collisions 
with slow electrons—the interesting case from the 
point of view of glow discharge—where the Born 
approximation becomes invalid. Apart from these 
difficulties, it is necessary that the wave functions of 
the ground and excited’ states should be known. 
The wave functions of very few of the energy states 
of atoms and molecules have, in fact, been calculated. 
The quantum-mechanical method does not express the 
excitation probability function in a form -which is 
readily applicable to discharge problems. Blackett? 


, made an interesting semi-classical approach to the 


subject using the principles of conservation of energy 
and momentum. This, however, was limited and 
exploratory. : 

The shapes of excitation functions observed experi- 
mentally for singlet and triplet atomic levels from a 


‘singlet ground state are different?. The singlet 


excitation function rises from zero at the energy of 


‘the level concerned to a broad maximum somewhat 


above it, while the triplet excitation function rises 
from zero at the energy of the level concerned to a 
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sharp maximum much closer to the level. The differ- 
ence in' shape is due to electron exchange being 
necessary for change of multiplicity. 

An examination of the general shape of the experi- 
mental excitation functions suggests that they may 
be represented by : 


8,(V) = C(V — E 4B) exp [— L(V — E 4B)), (1) 


where s,(V) is the excitation probability as a function 
of the energy V of the exciting electrons; E 4p is the 
energy separation of the ground (4) and the excited 
(B) states; L, an adjustable constant, controls the 
position and shape of the maximum (smax occurs at 


y = i ; C is a scaling constent. Such a function 


has been fitted to the experimental curves for singlet 
and triplet excitation of atoms. The fit is comparable 
to that of the theoretical curves in cases where they 
have been calculated. 

If (1) represents the excitation Veobabiltty function 
for a first-kind collision between an atom and an 
electron, it can be applied in the relation of Klein 

. and Rosseland*, iur 


o(V — E 4p) = 


for the probability of the microscopically reversible 
case of a second-kind collision between an excited 
atom and an electron. pa and pg are the quantum 
weights of the states A and B respectively. From 
(1) and (2) we have: 


eV — E 4p) = dm y: exp[ — L(V—Ea4g). (3) 


(1) and (3) di the maxima of s, and 8, to fall 
at energies which are greater by equal amounts than 
the energies of B and A respectively. 

In the case of molecules, both experimental and 
theoretical knowledge is more scanty than in the 
case ofatoms. The excitation functions of the nitrogen 
triplet bands have been investigated by numerous 
workers. ‘These excitation functions are not neces- 
sarily the excitation functions of the upper levels 
concerned, however, as this assumes & direct excitation 
mechanism to these levels, and radiation as the only 
depopulating mechanism. As has been suggested 
previously, this assumption can by no means always 
be made, especially in the case of the triplet bands. 

The excitations of both atomic lines and molecular 
band-systems are similar in that the orbital electrons 
in each case are the governing factor. We may 
therefore suppose the general shape of the 
excitation functions for molecular electronic levels to 
be the same as for atomic levels, and seek to apply 
the empirical function suggested above. In the 
molecular case, unfortunately, there are less experi- 
mental data of excitation functions (for molecular 
levels) to which the empirical equation may be fitted. 
Consequently, calculations must be of a more general 
nature than in the case of atoms. Study of the 
curves represented -by (1) show that in cases where 
the experimental excitation functions are unknown, 
choice of L~1 for triplet excitation functions and 
L-—4-1 for singlet excitation functions enables first 


approximation analytical progress to be made. The ` 


postulation of & function such as (1) is necessary if 
any quantitative, calculation is to be attempted on 
the excitation mechanisms in & molecular gas, when 
excited by electrons of an energy distribution n(V)dV, 
as exists, for example, in glow discharge. Such an 
analysis has been made of the excitation kinetics of 
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nitrogen, , the results of which are to be published 
shortly.’ 

The choice of the suggested function has no 
theoretical basis. Its justification is in its fitting the 
experimental curves and of being of convenient 
analytical form. It enables some progress to be made 
in correlating electrical and spectroscopic data from 
discharge, in connexion with which this work has 
been done. 

I should like to express my thanks to Prof. R. W. B. 
Pearse for valuable discussion. 

. R. W. TUOHOEIA" 


Department of Astsopkssts 
Imperial College of Science and Technology, 
London, S.W.7. 

May 3. 
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Thermal Hardening of Cadmium Crystals 


By annealing a crystal of chemically pure zine in 
the temperature range 0—300? C. after a small plastic 
extension (~l per cent) had been given, Orowan!, 
found that the crystal could be made resistant to 
plastic deformation until a yield stress much higher 
than the previously determined ‘normal’ value was 
reached. The crystal would then suddenly yield and 
continue to extend plastically at the normal lower 
yield stress. On the other hand, a freshly strained 
crystal began to flow when retested as soon as the 
lower yield stress was reached. He termed the effect 
‘thermal hardening’. These effects remind one 
strongly of the yield phenomenon and strain ageing 
of iron, and the terms ‘upper’ and ‘lower yield points’, 
respectively, are suggested for the yield values 
belonging to the thermally hardened and freshly 
strained states. 

Thermal hardening has been observed more 
recently by Smith? in spectroscopically pure cadmium 
crystals ; however, whereas Orowan found the effect 
to be rare in zino, Smith obtained it with every 
cadmium crystal he examined. We have found that 
cadmium crystals grown (by Andrade and Roscoe's 
fusion method?) in an atmosphere of pure argon give 
no sign of the effect ; but marked thermal hardening 
could be produced consistently whenever the crystals 
were grown in nitrogen. It was also produced when 
argon contaminated by small amounts of nitrogen 
was used. Curve a shows @ stress-strain curve from a 
crystal grown in pure argon and given a treatment 
designed to develop thermal hardening. The yield 
phenomenon, which is quite absent in this case, is 
clearly produced in & similarly treated crystal which 
has been grown in nitrogen (curve b); this second 
erystal produces the ‘normal’ type of curve, however, 
in which the yield phenomenon is absent, when it is 
tested in the freshly strained state (curve c). 

Smith found that the value of the upper yield point 
varied markedly with X, the angle between the axis 
of the applied tensile load and the glide direction; 
and a minimum was obtained in the range A = 40-45°, 
where the upper yield point was only 5 per cent 
higher than the lower yield point. We have so far 
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. Stress-strain curves of cadmium crystals. (a) Grown in argon ; 
re-strained 0:8 per cent; 40 min. at 200° 0.; 2 = 19°, 4 = 
D Grown in nitrogen ; pre- -strained 0:98 per cent; 50 min. at 
0*0.; x = 28°, à = 40°. (e) Immediately retested after (b). 
(d) Grown in nitrogen: no pre-strain; 90 min. at 200? OC.; 
x= A = 66°. (x = angle between slip plane and tension AAT 
(A = angle between slip direction and tension axis) + 


failed to confirm this result; thus we have observed 
a difference of 70-80 per cent in the yield-points on 
crystals with ^-40?, which is as high as can be 
obtained in other ranges of A. ' 

A difference between thermal hardening and the 
yield phenomenon in iron is that the characteristic 
yield point is produced at the first time of testing with 
iron, whereas with a cadmium orystal the first curve 
is of the type of curve c and the yield point type of 
curve is not obtained until a thermal hardening 
treatment has been given. The difference may be 
due to handling a soft crystal. To confirm this, a 

_ cadmium crystal was mounted in the testing machine 


and annealed in situ before testing. The charac- 
teristic upper yield point was developed by this . 


treatment (curve d), which shows that the preliminary 
straining treatment is not essential and that the 
difference mentioned above between thermal harden- 
ing and the yielding of iron is trivial. 

A subsidiary effect noticed is that, with successive 
annealing treatments, both the upper and lower yield 
points rise above their previously determined values 
(see table). This was found to be due to the forma- 
tion of & surface film on the cadmium crystals during 
annealing. Roscoe’ has shown that the presence of a 
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thin oxide film can raise the critical shear stress of ` 


cadmium, and we have confirmed this on cadmium 
crystals free from nitrogen; a critical shear stress of 
12 gm.mm.-? was obtained when the crystal surface 
was clean and, by a light oxidation treatment, this 
could be raised to 30 gm.mm.-*. 
Effect of successive annealing treatment on ae yield points of 
a cadmium crystal ( x = 6°) 
Upper yield ee yield 





] point, v,, oint, Ts, 
Treatment measured as méasured as 
resolved resolved Tı— Te x 100% 
Shear stress shear stress T3 > 
ingm.nm.? ingm.mm.* 
As grown det 171 os 
70 min. at 200° O. 33:4 20-2 65 
Turther 33 min. at 200? C. 32-8 20-6 59 
Further 90 min. at 200? C. 41:0 21.8 88 
Further 35 min, at 200° C. 42:8 23:8 88-5 


A further similarity between thermal hardening 
and the yield phenomenon of iron is that nitrogen 
produces thermal hardening in cadmium, and the 
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explanation of the effects in iron, put forward recently 
by one of us?, may thus be also applied to thermal 
hardening. It is considered that foreign atoms in 
solid solution migrate to dislocations, where they 
relieve stresses by altering locally the equilibrium 
lattice constants. A large force is then required to 
tear a dislocation from its cloud: of solute atoms (upper 
yield point), and when a dislocation has in this way 
been freed it can migrate rapidly through the lattice 
under a smaller force (lower yield point). A freshly 
strained crystal contains free dislocations and shows 
no upper yield point; but, on annealing, the solute 
atoms can migrate to the free dislocations, anchoring 
them once more and causing the yield phenomenon 
to return. 

We wish to thank Dr. ©. L. Smith for helpful 
discussions, and Prof. D. Hanson and the Department 
of Scientific and Industrial Research for their interest 
and for providing facilities for this investigation. 

A. H. COTTRELL 
` D. F. GIBBONS 
Metallurgy Department, 
University of Birmingham. 
May 5. 
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Limiting. Diffusion Currents at 
Wire Electrodes 


Tue limiting current for an electrode reaction in 
aqueous solution, in which diffusion of the depolarizer 
to the electrode surface is the rate-determining factor, 
is generally treated! by assuming there to be present 
adjacent to the surface a diffusion layer of fixed 
thickness across which a linear concentration gradient 
is set up. On these assumptions, the limiting current 
is given by the expression: 


z = ADRO yag, a) 


where I is the limiting current (amp.),-A the area of 
the electrode surface (cm.?), D the diffusion coefficient 
of the depolarizing ion (cm.? 860.1), n the number of 
electrons involved in the electrode reaction, F the 
faraday, C the bulk concentration of the depolarizer 


' (gm. ion per litre), and 8 the thickness of the diffusion 


layer (cm.). This expression is found to hold satis- 
factorily for large electrodes, and 8 has a substantially 


, constant value for different depolarizers in unstirred. 


solutions at constant temperature. The same relation 
has generally been considered, to hold for wire elec- 
trodes, and since such electrodes are very convenient 
in practice and give well-defined limiting currents, 
they have been much used in voltammetrie work. 
During an investigation of the electrolytic oxidation 
of potassium ferrocyanide using small vertical wire 
‘anodes of constant diameter in wnstirred solutions, 
we found that while the ratio J/AC was satisfactorily 


‘constant over a very wide variety of conditions, 


presence of small amounts of carbon or nitrogen in as required by equation (1), its actual value of 


iron is associated with the yield phenomenon, 


An 'c. 5 x 107? (at 20? C.) was very much higher than that 





a ine foci SUE 


IJA x 10? amp./sq. em. 
SM 





0-04 


0-06 
dom. 
Fig. 1 


0-08 


20 


of 2-9 x 107? (at 25°C.) found by Kolthoff and 
Laitinen? for the same system. In attempting to 
resolve this discrepancy, it was noted that these 
workers had used rather thicker wire electrodes than 
those employed in our investigation, and we have 
therefore made measurements with wire ‘anodes of 
different diameters. 

We have now found that the ratio I/AC increases 
rapidly with decreasing diameter when the wire 
becomes sufficiently thin. Some-typical results are 
shown in Fig. 1 in which the limiting current density 
in amp./sq. em. for the anodic oxidation of 0-05M- 
potassium ferrocyanide in phosphate buffer at 20? C. 
is plotted against the diameter d of the wire used. 
It may be noted that with the thickest wire used of 
diameter 0-0725 em., the limiting current density is 
only slightly higher than that found for a plane 
electrode, but with decreasing diameter it increases, 


and below a diameter of 0-04 em. the increase is . 


very rapid indeed. In Fig. 2 the limiting current 
density is plotted against the reciprocal of the 
diameter, and it is seen that for very thin wires it 
becomes inversely proportional to the diameter; and 
it appears that: i 


Tow aout C x 105. (2) 





The intersection of the dotted lines representing the 
limiting cases (1) and (2) gives a value of 8 of 0-033 em. 
Other determinations of 8 involve a knowledge of the 
diffusion coefficient of the depolarizing ion, about 
which there is usually considerable uncertainty. 
Early work! suggested a value of 8 of about 0-05 em., 
. but Kolthoff and Laitinen? from a study of a number 
of reactions arrived at a value of 0:025 em. Re-exam- 
ination of their results, however, shows that their 
limiting current densities would be about 1:2 times 
the values for plane electrodes, owing to the diameter 
effect now reported ; and if allowance is made for this, 
their results give a value of 8 of 0-03 em. (at 25° C.), 
which is in close agreement with that of 0-033 cm. 
(at 20? C.) obtained above. 

The effect now reported appears to be & general 
one independent of the nature and concentration of 
the depolarizer used. In general, it is obvious that ` 
when the diameter of the wire approaches the thick- 
ness of the diffusion layer, equation (1) must fail, and 
indeed the diffusion must be of a cylindrical rather 
than a linear type. We have attempted to account 
for the experimental results by using the general 
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equation for cylindrical dif- 
fusion (which does not of itself 
lead to any stationary state 
such as is experimentally ob- 
served) and inserting arbit- 
rary boundary conditions ; 
but these attempts have not 
led to any practically useful 
result. Empirically, a close 
fit to the experimental points 
can be obtained if equation (1) 
is formally retained and ‘the 
diameter of the wire d re- 
placed by Vd -+ 84 in cal- 
culating the electrode area, 
and this may have some 
practical value for calcula- 


40 60 80,, f J 
ud . tion purposes, although its 
Fig.2 . physical significance is ob- 


scure. 

The present results have two practical implications. 
First, in comparing results of limiting current 
Measurements at wire electrodes, as is often done, 
the wires used must be fairly thick, or of the same 
diameter, or & correction factor must be introduced. 
Secondly, in designing electrodes to obtain very high 
limiting currents, as, for example, the platinum gauze 
electrodes used in electro-analysis, there is an obvious 
advantage in using the thinnest possible wire consistent 
with mechanical strength; our measurements show 
that the limiting current per unit length of wire 
becomes independent of diameter for very thin wires, 
and hence some saving of metal may be achieved by 
this procedure. . 

We are indebted to Mr. T. B. Grimley for much 
helpful discussion. 

A. HiokumaG 
; W. H. WinsowN 
Department of Inorganic and Physical 
Chemistry, 
University of Liverpool. 
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Detonation in Liquid Explosives 


Durine the War a general investigation was com- 
menced at the Road Research Laboratory, on the 
initiative of Dr. A. H. Davis, into the process of 
detonation in explosives, the prograrame including 
& photographie study of the detonation waves in 
transparent liquid explosives—the sensitivity of some 
of which can be varied by adjusting the constitution— 
&nd their relation to primers of different types and 
shapes. In the work, use was made of a new high- 
speed mirror camera to photograph the progress of 
the luminous detonation front inside transparent 
liquid explosives. A unique feature of the camera 
was the employment of two independent lens 
assemblies, each consisting.of a telephoto field com- 
ponent focusing on to a spectrographic slit. The slits 
themselves were focused, via a four-sided rotating 
mirror, on to a photographic film located in cylindrical 
guides. The fields of the two slits were arranged 
to intersect at right angles in the object plane, 
approximately 30 ft. from the camera. Further, by 
means of & suitable arrangement of plane mirrors 
between the rear lenses and the film, images from the 
two slits were arranged to record on different areas 
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(Reproduced with the permission of the Controller of H.M. Stationery Office 
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of the same film. Use was made in this connexion of 
adjacent sides of the mirror block. In this manner 
it was possible to record simultaneously in two 
directions at right angles. 'The maximum recording 
speed was approximately 100 cm. per sec., with a 
time resolution of 1 microsecond. 

A record obtained during the detonation of a 14-Ib. 
charge of the transparent liquid expldsive diglycol 
dinitrate, using a 12-oz. cylindrical tetryl primer, is 
reproduced herewith. The vertical slit was focused 
on the axis of the glass beaker used to contain the 
explosive, while the horizontal slit covered a section 
slightly below the bottom of the primer. To facilitate 
interpretation, the sketch of the charge is reproduced 
to the same linear scale as the records. 

Referring to the record from the vertical slit, the 
flash from the detonator occurs first in time, followed 
by extensive luminosity from the section of the primer 
between the underside of the primer support and the 
level of the liquid. The flame front from this zone, 
travelling towards the camera, is later deflected up- 
wards by the glass wall of the beaker. The boundary 
CYB on the record indicates the passage of the 
detonation front, first down the side of the primer 
and afterwards, with a slight decrease in velocity, 
down the axis of the beaker. During its passage from 
€ to y along the primer, the detonation front has 
spread, to a limited extent only, into the liquid 
explosive, as sketched on the diagram. This en- 
croachment is indicated by the boundary. CK on the 
record, 

On a circle concentric with the charge axis, and 
passing through the point k, a new detonation pro- 
cess has originated in the liquid. This has combined 
with the original wave to form a front of the shape 
sketched. The upward movement of this front is 
recorded as the boundary KH. When the detonation 
wave reaches the glass at e, luminosity ceases for a 
few microseconds, before the commencement of burn- 
ing in air. This corresponds to point E on the record. 
As the expanding front shatters the glass, the bound- 
ary FEG is developed. From a mathematical analysis 
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of this boundary the 
shape of the detonation 
wave can be derived. 
(The tail NB is due 
partly to reflexion from 
the convex base of the 
beaker, and partly to 
refraction at the curve 
in which the wall of the 
beaker meets the base.) 

The horizontal slit re- 
cords nothing until the 
detonation front in the 
liquid crosses its field. 
The curved boundary 
again gives a key to 
the shape of the wave, 
but in this case a cor- 
rection must be made 
for refraction in the un- 
detonated liquid. The 
record as it stands gives 
the impression that the 


a detonation front has 
" been temporarily con- 
B. tained by the glass ! 


Using this technique 
the critical primer/charge 
diameter ratio necessary 
to give complete detonation was investigated, and 
the effect of shaping the primer examined. The 
horizontal slit was found to be invaluable in the 
elucidation of the more complex detonation processes 
associated with shaped primers. 

Some of the records obtained suggested that di- 
glycol dinitrate has one or more low orders of detona- 
tion of the kind referred to recently by Jones and 
Mitchell’, Unfortunately, the luminosity associated 
with them was insufficient to record on the fastest 
film available, and the detonation process had to be 
reconstructed from the envelope of the after-burning, 
which was generally sufficiently luminous to record. 

This communication is published by permission of 
the Director of Road Research and of the Chief 
Scientist, Ministry of Supply, for whom the work was 
undertaken. 


Gown Copyright Reserved 


D. CRoNEY 
Road Research Laboratory, 
Dept. of Scientific and Industrial Research, 
Harmondsworth, 
West Drayton, Middlesex. 
May 24. 
! Jones, E., and Mitchell, D., Nature, 161, 98 (1948). 


Some Peptides from Insulin 


By oxidation with performic acid, the insulin 
molecule can be split into its separate polypeptide 
chains'. It has now been possible to prepare two 
fractions from the oxidized insulin: fraction A con- 
tains only glycine terminal residues and no arginine, 
histidine, lysine, phenylalanine or threonine ; fraction 
B contains 97 per cent phenylalanine terminal resi- 
dues and all the amino-acids that are present in 
insulin. The yield of fraction A is more than 25 per 
cent of the original insulin, indicating that it re- 
presents more than one of the peptide chains of the 
insulin. The yield of fraction B is rather less. 

The sulphur contents of the two fractions were 
kindly determined by Mr. M. W. Rees, who found 
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that fraction A contains four cysteic acid residues 
per molecule of moleeular weight 2,900, and fraction 
B contains two per molecule of molecular weight 
4,100. From these results it is possible to formulate 
a number of possible structures for the insulin sub- 
molecule. Thus, if we assume that it can be regarded 
as four parallel peptide chains, then only two struct- 
ures are possible, as shown in the accompanying 
diagram, where the full lines represent the peptide 
chains and the broken lines the —S-—S—- bridges. 
The chains marked G have glycine terminal residues 
and those marked P phenylalanine terminal residues. 
It is assumed that the two glycyl chains have equal 
cysteic acid contents, which is probable from their 
similar properties. Other structures are possible if 
the chains cannot be regarded as parallel. f 

In order to carry further the investigation of the 
structure of these peptides, the products of the partial 
hydrolysis of their 2 : 4-dinitrophenyl-derivatives were 
studied. Using this method, it is possible to separ: te 
from a complex partial hydrolysate a relatively simple 
mixture of dinitrophenyl-peptides originating from 
the terminal peptides of the molecule. The isolation 
of a number of such peptides from an enzymic digest 
of insulin has already been reported by Woolley’. 
In the present work, acid hydrolysis has been used 
and the dinitrophenyl-peptides fractionated by 
partition chromatography on silica gel. The order 
of the amino-acids in them was determined by 
subsequent partial hydrolysis. 

In a preliminary experiment with horse globin, the 
following peptides were isolated in 2 crystalline form 
and their structure determined: Hl, 2: 4-dinitro- 
phenyl-valyl-leucine ; H2, 2: 4-dinitrophenyl-valyl- 
glutamyl-leucine ; H3, the amide of H2. 

This demonstrates that the six open peptide chains 
of horse globin? are not identical but consist of at 
least two different types, one with the terminal 
peptide valyl-leucine and one with the terminal 
peptide valyl-glutaminyl-leucine. 

The method was then applied to the above fractions 
of oxidized insulin. From a partial hydrolysate of 
the dinitrophenyl-derivative of fraction A the follow- 
ing peptides were separated : Al, 2: 4-dinitrophenyl- 
glycylisoleueine; A2, 2: 4-dinitrophenyl-glycyl- 
isoleucyl.valine; A3, 2: 4-dinitrophenyl-glycyl-iso- 
leucyl-valyl-glutamie acid ; 44, the peptide contain- 
ing glutamic acid, leucine, serine and O-2 : 4-dinitro- 
phenyl-tyrosine, which has been reported by Woolley?. 
Its structure has not yet been determined. 

Fraction A thus consists of at least two separate 
chains with different terminal peptides. It is interest- 
ing to note that these chains, though not identical, 
are very similar in that they have no basic amino- 
acids, threonine. or phenylalanine, are not easily 
separated from one another and have the same mole- 
cular weight and electrophoretic mobility. 

Using fraction B ‘the following peptides were 
. detected: B1, 2: 4-dinitrophenyl-phenylalanyl-valine; 
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B2, 2 : 4-dinitrophenyl-phenylalanyl-valyl-aspartic 
acid; B3, 2:4.dinitrophenyl-phenylalanyl-valyl-: 
aspartyl-glutamie acid; B4, ¢-2: 4-dinitrophenyl- 
lysyl-alanine; Bö, threonyl-(s-2 : 4-dinitrophenyl)- 
lysyl-alanine. ; , 

No evidence has yet been obtained of & second 
chain in this fraction. 

The method of determining the structure of these 
peptides can be illustrated by considering the peptide 
43. Using quantitative paper chromatography‘, it 
was shown that there was one molecule of isoleucine, 
valine and glutamic acid per molecule of 2 : 4-dinitro- 
phenyl-glycine. While no great accuracy is claimed 
for this method as used here, it is sufficient to indicate 
without any doubt the number of residues present. 
On further partial hydrolysis of peptide 43, the 
peptides Al and A2 and 2: 4-dinitrophenyl-glycine 
were produced. From the composition of these. pep- 
tides the order of the amino-acids could then be 
deduced, and it was confirmed by the identification 
of isoleucyl.valine in partial hydrolysate of peptide 
42, by the method. of Consden, Gordon and Martin*. 

In addition to peptide A4, Woolley has isolated 
from insulin a number of 2: 4-dinitrophenyl-glycyl 
peptides in which threonine occurred not far from 
the terminal residue. We have not yet found evidence 
of these peptides in the present work in any of the ` 
main fractions of oxidized insulin; but it may. be 
that they are not extracted under the procedure 
employed. It is possible, therefore, that there may be 
at least three different glycyl chains in insulin, though 
it is difficult to reconcile this with the present picture 
of the structure of insulin. 

F. SANGER 
(Beit Memorial Fellow) 


Biochemieal Laboratory, 
Cambridge. 
May 24. 
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**17-Ketosteroid Il”? Isolated from Urine ; its 
Reaction with Hydrochloric Acid 


IN an earlier communication! we announced the 
isolation of a new 17-ketosteroid in the urine of a girl 
with adenoma of the adrenal cortex. This compound, 
which we designated “17-ketosteroid II", is converted 
in presence of HCl into a mixture of C,,H,,0€0l and 
dehydro-iso-androsterone. We have now studied 
this reaction in more detail. 

In the first place we were able to prove that the 
compound C,,H,,OCI is identical with the 3-chloro- A*- 
androstenone-17 isolated by Butenandt and Dannen- 
baum? from human male urine. This compound can 
be synthesized by the method of Wallis and Fernholz? 
by the action of phosphorus pentachloride on dehydro- 
4so-androsterone. We purified the product thus 
obtained by means of chromatographic analysis. The 
melting point was 153-5-155-5° C. (corr.). 

We then added.5 per cent aqueous hydrochloric 
acid to a solution .of pure 17-ketosteroid IT in 
ethanol; under these conditions the latter reacts 
immediately even at room temperature. The reaction: 
mixture consists of about: 80 per cent of C,,H,,0Cl 
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with 20 per cent of dehydro-iso-androsterone. The 
chloroketone prepared from 17-ketosteroid II had. 


m.p. 153-5-155-5? C. The mixed melting point with 
synthetic 3-chloro-A*‘-androstenone-17 showed no 
depression. 


In view of the great readiness with which 17- 


ketosteroid II reacts with hydrochloric acid to form 


3-chloro- A*-androstenone-17 (unlike dehydro-iso-an- : 


drosterone), we assume that the 3-chloro- A5-andro- 
stenone-17 found in urine has been formed from 
17-ketosteroid Il and not from dehydro-iso-andro- 
sterone (though 17-ketosteroid IL oceurs in normal 
urine in small quantities only). Although everywhere 
in the literature it is assumed that the chloroketone is 
formed from dehydro-iso-androsterone, Butenandt 
and co-workers? in their original publication did 
actually point to the possibility of a different 
precursor. 

When 17-ketosteroid II is subjected to the action 
of hydrochloric acid at 100° C., the product is chiefly 
dehydro-iso-androsterone. When hydrochloric acid 
is allowed to act for 10 min. on 3-chloro- A*-androsten- 
one-17 (at 100°) the reaction mixture contains about 


65 per cent of dehydro-iso-androsterone, the remainder : 


being unchanged 3-chloro- A*-androstenone-l7. The 


identity of the dehydro-iso-androsterone was proved | 
by means of the mixed melting point with an authen- | 
tic sample of dehydro-iso-androsterone, 140—141? C. - 
(corr.), and the. mixed melting point of the corre- - 


sponding acetates, 170—171? C. (corr.). 


These facts lead us to the conclusion that the j 
dehydro-iso-androsterone found in relatively large | 


amounts in the urine of patients with carcinoma of 
the adrenal cortex must be regarded, to some extent 
at any rate, as an artefact produced by the action of 
hydrochloric acid on 17-ketosteroid II at the boiling 
point. 

It also appears that the amount of dehydro-iso- 
androsterone thus formed is dependent on the dura- 
tion of heating with hydrochloric acid. Boiling for 
10 min. converts about 65 per cent of the 17-keto- 
steroid IT to dehydro-iso-androsterone (seeabove). If, 
however, the urine is extracted with an organic 
solvent before hydrolysis, the 17-ketosteroid II 
present in the unconjugated form passes into the 
organic solvent. The result of such a method of 
extraction is that the amount of dehydro-iso- 
androsterone in the extraet is much smaller than 
when the urine is boiled immediately with acid. 

We think it worth while to direct attention to this 
in connexion with the estimation of dehydro-iso- 
androsterone in urine extracts for clinical, purposes. 


We have not yet succeeded in ascertaining whether | 


17-ketosteroid II can also exist in conjugated form 
in urine. In our previous communication! we stated 
that an acetate of this compound had been prepared 
(m.p. 109-111°C. (corr.)). Thus it contains an 
alcoholic hydroxyl group, so that it is by no means 
impossible that it may also be present in the esterified 
form in urine. The usual methods of hydrolysis will, 
however, convert these esters into dehydro-iso- 
androsterone. 

Drs. Barton and Klyne (see following letter) kindly 
sent us à specimen of synthetic ¢-androsten-6-ol-17-one 
which proved to be identical with our 17-ketosteroid 
IL; an identity that has already been considered in 
our previous paper. (We are glad to mention here 
that Dr. Beyerman, working at this Laboratory, 
suggested this identity for the first time, and we 
acknowledge with thanks this useful hint.) The 
identity of the compounds is established by mixed 


| 17-Ketosteroid II | ¢-Androsten-6-ol- 
i| 17-one 
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melting points and by identical adsorptive properties 
in chromatography. 

The structure of 17-ketosteroid II is thus completely 
elucidated. 





i-androstenolone 


A grant was received for this study from Organon, 
Ltd., Oss. . 
ELIZABETH DINGEMANSE 
Leonora G. Huis in 'r VELD 
S. Long Harrocu-Karz 
Pharmaco-therapeutic Laboratory, 
University of Amsterdam. 
July 12. 
! Nature, 161, 848 (1948). 
* Z. physiol. Chem., 929, 192 (1034). 
* J. Amer. Chem. Soc., 59, 765 (1937). 


Identification of ‘‘17-Ketosteroid II” as 
i-Androsten-6-ol-17-one 


Dingemanse, Huis in 't Veld and Hartogh-Katz! 
recently described the isolation from human urine of 


: a compound, “17-ketosteroid II", which they sug- 
| gested was an androsten-3(«)-ol-17-one. Many of the 
_ reactions reported for this substance indicated that it 
_ might be é-androsten-6-01-17-one, which has already 
: been obtained by Butenandt and Suranyi* from the 
: p-toluenesulphonate of dehydro-iso-androsterone. We 
; have repeated the preparation of Butenandt and 
: Suranyi, and have confirmed the properties recorded 
: for this substance and for the corresponding diketone 
_obtained on oxidation. 


The properties of "17. 
ketosteroid II" and i-androstenolone are compared 
in the accompanying table. 















Melting point 


Eg in alc. 
elting point of diketone 
| obtained by oxidation 


140-5-141° 139--140° 
121° 122^ 






185° 184-185° 





Our t-androstenolone showed no depression in melt- ; 
ing point on admixture with “17-ketosteroid II" by 


|; Dr. Dingemanse, to whom we are most grateful for 


carrying out this comparison. The agreement in 
physical and chemical properties between the two' 
compounds, together with this mixed melting point 
determination, proves that “17-ketosteroid II" and 
i-androsten-6-01-17-o0ne'are identical. 


The chloroketone, C,,H,,0Cl mp. 151-1525, 


-obtained by the Dutch workers by the action of 


hydrochloric acid on '"17-ketosteroid II", must be 
3(B)-chloroandrost-5-en-17-one, m.p. 155-157°, first 
isolated from urinary extraets by Butenandt and 
Dannenbaum?. 

So far as we &re aware, this is the first report of the 


isolation of an ¢-steroid from urine or from any other 


natural source.  Rosenheim* suggested that an 


t-steroid might be the precursor of the chloro- 
-compound mentioned above. 


That ¢-steroids have 


= 
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not been detected previously in urine is doubtless due 
to the fact that the usual method of working up urine 
for its steroidal content (acid hydrolysis) must lead 
to the rearrangement of much or all of the 2-steroids 
contained therein. 
D. H. R. BARTON 
Imperial College of Science and Technology, 
London, S.W.7. 


W. Kuyne 
Postgraduate Medical School, 
Ducane Road, 
London, W.12. 
June 29. 


* Dingemanse, E., Huis in '£ Veld, L. G., and Hartogh-Katz, S., Nature. 
61, 848 (1948). $ 

* Butenandt, A., and Suranyi, L. A., Ber., 75, 591 (1942). 

* Butenandt, A., and Dannenbaum, H., Z. physiol. Chem., 229, 192 


* Rosenheim, O., Nature, 147, 776 (1941). 


—— 


Deodorization of Shark Liver Oil 


SHARK liver oil, which is one of the cheapest and 
“most plentiful sources of vitamin A in Nature, has a 
highly disagreeable odour which is very much more 
pronounced than that of cod liver oil. On account 
of its unpalatability it does not easily find favour 
with the consumers. The deodorization of the oil has 
to be effected in such a manner that the highly 
susceptible vitamin A is retained intact. Among the 
various methods that we have tried to achieve this 
result are: (i) steam-‘distillation’ of the oil under 
normal and reduced pressure in which the malodorous 
substances pass over with the steam ; (ii) agitation of 
the oil with fermenting milk and toddy; and (iii) 
selective hydrogenation of the oil in the presence of a 
nickel catalyst. 

Steam-treated oils are fairly free from odour when 
freshly prepared, but revert in the course of a few 
days to their original character. Oils, deodorized by 
agitation with fermenting milk or toddy, have been 
found to remain bland for several months. The 





Toddy-deodorized | 









































‘ioe Control | 
| Acid value | 0- i 
| Saponification value | 188 
| ine value | 128 
AE TEUER EA 
Vitamin A potency in international units per gram 
n eme: x 2 i 
Species of shark Milk-deodorized Toddy-deodorized 
T Control | Treated | Control | Treated 
ostoma tigrinum 1,200 1,100 3,800 3,800 
cuspidatus 5,900 5,900 
Hammerhead 37,000 36,90 
Bulk sample 11,200 11,100 9,000 9,600 
Stability of the oil 
| Peroxide value 
Time, |-—— -| 
days Milk-deodorized | Toddy-deodorized 
| Control Treated | Control ‘Treated 
0 9:4 9:8 6- 4:5 
H 17:8 . 15.9 | 
2 | 21-4 23-6 
3 47:8 46-4 
4 87-5 60-4 60:8 02-4 
6 94:5 96.8 108-9 ii0-1 
| 8 198-0 210-4 
Lola 
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accompanying data with regard to the chemical con- 
stants, potency and stability of oils deodorized with — 
fermenting milk and toddy as compared with those of 
the original oil show that. very little change in these 
vital characteristics is involved in the process. 

Brocklesby! has indicated that hydrogenation of 
fish liver oils under carefully controlled conditions 
would eliminate the malodorous factors while the 
vitamin A itself may be kept unimpaired. Working 
with 0-1, 0-25, and 0-4 per cent concentrations of 
nickel catalysts prepared by the method of Adkins, 
Covert and Connor?, we have obtained results which 
are quite promising. While 0-1 per cent of catalyst 
is not sufficient to effect complete deodorization 
(organoleptic test) within a temperature range of 
100—180? C., 0.25 per cent of the catalyst effected 
fairly complete deodorization of the oil at 120°C. 
within 30-45 min. The percentage loss of vitamin A 
by this process is about 7, and stability studies have 
shown that the keeping quality of the oil has improved ` 
very considerably. 0-4 per cent of the catalyst 
caused increased destruction of the vitamin. 

The accompanying table, giving resultsobtained with 
0-25 per cent nickel catalyst at temperatures between 
100? and 180°C. and reaction periods from 30 to 
180 min., shows that the loss of vitamin increases 
progressively with increase in temperature .and time 
of exposure. 























Time Temperature (°C.) 
(min.) - l 
100 120 140 160 | 180 
30 97-1ft “Off | 93-0ff | 890b | 87-0 
60 2-0f | 90-0b | 85-5 74-8 712 
90 91-4ff | 86-9b | 76-4 68-0 56-9 
120 88-0b | 80-2 70-7 567 43-0 
| 150 84-5b | 74-8 64-8 48-0 81-3 
| 180 | 82-0b 57-0 |423 |202 
* Percentage of original conten 


t. 
tf = fishy; ff = faintly fishy; b = bland. 


Further studies are in progress, and full details will 
be published as soon as they are completed. We are 
grateful to the University of Travancore for 
research scholarships awarded to two of us (P. K. M. 
and H. S.). 

P. K. MATHEW 
P. V. Nar |. 
T. A. RAMAKRISHNAN 
H. SREEMULANATHA 
Department of Applied Chemistry, E 
University of Travancore, 
Trivandrum, S. India. 
May 26. 
i " 
rco ‘ole Ministry o£. Fisheries, dde bulk 0. 
* Covert, Connor and Adkins, J. Amer. Chem. Soe., $4, 1651 (1932). 


of Marine 
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Activities of Associating Solutes 


THERE are comparatively few cases of binary 
mixtures in which the activity or fugacity of one 
component has been interpreted in terms of molecular 
properties. Well-known instances of such treatments 
are the Debye-Hückel theory of electrolytes and 
Hildebrand's theory of regular solutions. We have 
examined the case of a binary mixture where inter- 
action between the two components is negligible, but: 
where one of the components (the solute) has & 
tendency to form multiplets of any degree of com- 


plexity by means of association, Since interaction is 
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assumed to be negligible, the non-ideality of the solute: 
is attributable entirely to association, and each multi- 
plet species (including the monomer) may be supposed | 
to constitute an ideal sub-system. We propose to call 
mixtures of this type ‘perfect associating mixtures’. 


Since the solvent plays an entirely inactive part, a 
special case of this type is that of a gas, the ultimate | 
molecules of which can associate to give multiplets. | 
The second component (the solvent) is here replaced | . 


by the free space between the gaseous molecules. 


For sufficiently high temperatures and low pressures, 
each multiplet sub-species may be regarded as 


forming an ideal gas. 
Examples of this type of system are certain 
solutions of polar solutes in non-polar solvents, and 


gaseous systems such as sulphur or iodine vapour at — 


high. temperatures, 
The ‘solute’ will be considered as an equilibrium 


mixture of single molecules, doublets, triplets, ete. ` 


The total molarity (in terms of singlé molecules) of 


the solute will be denoted by n, and the molarity of © 


the various individual species (in terms of the 
appropriate multiplet molecules) by a. Here r = 

for singlets, r = 2 for doublets, etc. 
chemical potential of the rth species, then 


ur = p? + RT In ay, a) 
All species exist in equilibrium with one another, hence 


Tui = Ue 
If a definite volume of solution is considered (say 
1 litre), x» may be*taken as the masses of the various 
species (expressed in moles). Hence if Gs is the Gibbs 
free energy of the solute as a whole 


oo o 
Q= XE ayy =p, X ray. (3) 
ful fcd 


If us is the chemical potential of the solute species as. active iodine (I1?!) was injected in the form of sodium 


„iodide intraperitoneally into a normal adult male 
. mouse. After two hours, the animal was killed with 


& whole 
(0G,/0ns)p Pm = us, (4) 


where nj is the mass of the solvent in one litre of 
solution. For ny, we can write 


o 

E rnm. 
rol 
Equation (4) and subsequent equations derived from 
it would hold for solutions sufficiently dilute for n; to 
be effectively constant, that is, for the volume of the 
solution to be approximately equal to the volume of 
the solvent, Thus, from equations (3), (4) and (8), 


(6) 


Ng = 


(5) 


se = (0G,/0 ZErz,?mPom = pa. 
T 
Writing the last equation fully, 
us? + ET In ag = ya? + ET ln zy, (7) 


where a; is the activity (or the fugacity) of the 
‘solute’ species as a whole. Since at infinite dilution 
n. tends to x, and also to as, the standard chemical 
potentials p? and »,° must be identical and hence 


(8) 


For such mixtures, therefore, the activity of the 
solute (in molarity units) is identical with the molarity 
of the singlet species. For the conditions when this is 
valid (that is, volume of solution approximately 
equals volume of solvent), it is easily deduced that it 
is also true that the activity of the solute (in molality 
unita) equals the molality of the singlet species. For 


Zy = Og. 
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. carried out by various methods: 


If ur is the | 


:6 em.). 
dried overnight. 
(paraffin wax absorbs some of the radiation). E 
plates were re-dried and kept in a light-tight box ` 
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the corresponding case for associating gases a similar 
treatment yields the result that the fugacity of the 
gas equals the partial pressure of the singlet species. 

The application of this new relationship to certain 
gaseous and liquid systems will be discussed at: 
greater length elsewhere. 


A. F.H. Warp 
L. Torpar 
Faculty of Technology, 
University of Manchester. 
May 25. 





Autoradiography of the Thyroid Gland 


AuTORADIOGRAPHY of the thyroid gland has been . 
(1) mounting 
sections of tissues containing radioactive iodine. on 
glass slides, applying these slides with pressure 
against the emulsion of a photographic plate'; 
(2) melting photographic emulsion and pouring 
it over a section*; (3) mounting the sections 
directly on the photographie emulsion? ; and (4) a . 
modification of (2), by removing from its base Ilford 
half-tone thin film, dry-stripping emulsion and ` 
mounting it on top of the slide-bearing sections‘, 

The first method, although the stained slide and 


_ the developed photographic plate may be examined 
_ in conjunction, does not permit accurate localization. 
(2) : In the second method a heavy blackening of the 
| emulsion may obscure the section, even though 
_ stained. Pelc* was unable to stain the section through 
_the emulsion in the fourth method. 
_ simple to use, and the section may be stained with = 
. ease, and precise histological localization of the 
_ blackening of the emulsion obtained. It is well suited 
: for serial sections used in the present work. 


The third is 


In the present experiment, 25 micro-curies of radio- 


chloroform. The thyroid lobes were removed and 


fixed in aqueous formalin. Water-soluble iodine com- 


pounds are dissolved by aqueous fixatives and may 


either be removed from the tissue or translated. To- 


obviate this, Pele‘ fixed thyroid tissue in alcohol. 
However, it has been shown* that autoradiographs 
obtained by fixing thyroid tissue in aqueous fixatives 
do not differ from those obtained by freeze-drying. 
This indicates* that iodine is probably rapidly bound 
to protein in the gland and ceases to become diffusable. 
Aqueous fixatives are therefore admissible for thyroid 
autoradiographs. 

Following fixation, the thyroid lobes were embedded 
in wax in the usual way, and serial sections of the 
whole gland were cut at a thickness of 7 y. The ribbons 
bearing the sections were floated on warm water in 
a dark room and mounted directly on to the emulsion 
of Ilford thin-film high-resolution plates (4} em. x 
All sections were mounted in series and 
Then the wax was aes gr in 

he 


for six days, then developed by usual methods, The 


‘sections remained in place and were later stained. 


with neutral red. (Hoematoxylin and eosin) tends to 
obseure the blackened emulsion. Localization of 
radioactive iodine in the colloid of the follicles was 
clearly demonstrated by this method. It is known* 


that within half an hour of administration radio- 
active iodine has begun to accumulate in the thyroid, 
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Fig. 2 
Fig. 1. Low-power view (x 40) of autoradiograph of mouse 
Scola. Small a : » 


Fig.1 


th and mec follicles are blackened ; larger 


ollicles are not 


Fig. 2. High-power; view (x 270) of part of autoradiograph of 
hyroi Two follicles can be seen with practically 

no blackening of the colloid. In the top right-hand corner can be 

seen a further large follicle in which the follicular cells are taller 

than in the other large follicles in the section. The colloid has 

blackened slightly more than in the others. Two follicles 
can be seen which have given an intense blackening 


and in the present work (two hours after injection) 
most of the follicles had shown some signs of con- 
centrating the iodine. 

The smallest follicles appeared to have concen- 
trated the radioactive iodine more rapidly than the 
larger follicles. (Hamilton? made a similar observa- 
tion on the thyroids of two hypothyroid children.) 
In some very large follicles no blackening in the 
region of the colloid had occurred. In these the pro- 
cess of concentrating iodine was probably at a very 
low level or had ceased. 

It was found that no part of the thyroid was more 
active than any other part in concentrating the 
radioactive iodine.  Follicles of different sizes were 
scattered indiscriminately through different parts of 
the gland. All the small follicles with euboidal or 
near-cuboidal cells had radioiodine in their colloid, 
and all the large ones showed varying amounts 
according to the degree of flattening of the epithelium. 
In some lerge follicles with moderately flattened 
cells—although the colloid showed no reaction—there 
was a rim of blackened emulsion surrounding the 
colloid and coinciding with the epithelium, It is of 
interest that blood vessels in the preparations, which 
must have been carrying radioactive iodine, showed 
no signs of having blackened the emulsion, presumably 
because the former is present in too low a concentra- 
tion. Leblond* has shown that, 15 hr. after admin- 
istration, radioactive iodine is present in greater 
amounts in acidophilic than basophilic thyroid 
follicles (Mallory’s trichrome stain); he believes the 
difference is due not to the differing powers of 
storing radioiodine but to variation in time of re- 
tention. The present experiment (2 hr. after ad- 
ministration) suggests that iodine is still being 
absorbed and that the follicles store it at various 
rates, and that the more flattened the epithelium 
the slower the rate of storage (a not unexpected 
finding). The staining method used did not permit 
a satisfactory differentiation between acidophilic and 
basophilic follicles. 

GEOFFREY H. BOURNE 
Histology Department, 
London Hospital Medical College, 
London, E.1. 
May 14. 


t Hamilton, J. G., et al., Univ. Calif. Pub. Pharmacol., 1, 339 (1941). 
* Leblond, C. P., J. Anat., 77, 149 (1943). 

* Evans, T. C., Proc. Soc. Exp. Biol. and Med., 64, 313 (1947). 

* Pelc, S. R., Nature, 160, 749 (1947). 

* Gross, J., and Leblond, C. P., McGill Med. J., 15, 1 (1946), 

* Belanger, L. F., and Leblond, C. P., Endocrinology, 39, 8 (1946). 

* Hamilton, J. G., Amer. J. Dis. Child., 68, 495 (1943). 

* Leblond, C. P., Anat. Rec., 88, 285 (1944). 
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Effect of Phosphorus on the Hydrolysis and 
Absorption of Sucrose by Plant Cells 

Some years ago I demonstrated! that excised 
barley leaves from phosphorus-deficient plants showed 
considerably increased respiration intensities if their 
cut ends were immersed in neutral sodium phosphate 
solution instead of water. Feeding similar leaves 
with sucrose solution also increased the respiration- 
rates; but the increase was much smaller than when 
phosphorus was administered. The sucrose effect 
was less apparent when phosphorus deficiency was 
more acute. Still higher rates of respiration were 
obtained if the phosphorus-starved leaves were 
supplied with both sucrose and phosphate together. 

Later, I showed? that when slices from storage 
organs are floated in sucrose solution, the latter is 
never absorbed by the plant tissues as such : but it 
is always first inverted in the medium and the pro- 
duets of inversion are afterwards absorbed. I have 
recently noticed the same phenomenon when the 
cut ends of plant leaves are dipped in sucrose solu- 
tion, the sucrose being hydrolysed before its absorp- 
tion. Feeding experiments on normal and phosphorus- 
starved barley plants are now in progress, and the 
results indicate that when excised phosphorus-starved 
leaves are dipped in sucrose solution, the rate of 
sucrose inversion in the medium and also the rate 
of uptake of the hydrolysis products are remarkably 
reduced. Feeding with neutral phosphate and sucrose 
together restores the normal hydrolytic and absorp- 
tive capacities to these plants. 

This is interesting because it shows that in the 
early respiration experiments, the sucrose of the 
culture medium never entered the cells as such ; and 
sucrose could not be synthesized inside the phos- 
phorus-deficient cells because of the lack of phos- 
phorus*^*,, It is also evident that the respiratory 
substrate may be directly produced from sucrose 
hydrolysis**;/9?; but the latter process is extremely 
affected by phosphorus, being very much reduced 
under conditions of phosphorus starvation. In this 
connexion, it may be mentioned that Lyon" and 
Riehards!? advocated the view that phosphate is 
normally involved in the respiratory breakdown of 
sugar in plant leaves. 

Husery Sap 
Faculty of Science, 

Fouad I University, Cairo. 

1 Said, Husein, D.I.C. thesis, Imperial College of Science and Tech- 
nology, London. 

3 Said, Husein, Bull. Fac. Sci. Fouad I Univ., 24, 32 (1941). 

3 Said, Husein, Bull. Fac. Sci. Fouad I Univ., 25, 117 (1945). 

* Burkard, J., and Neuberg, C., Biochem. Z., 270, 229 (1934). 

* Gregory, F. G., and Baptiste, E. C. D., Ann. Bot., 50, 579 (1930). 

* Hassid, W. Z., Plant Physiol., 18, 641 (1938). 

' Tánkó, B., Biochem. J., 80, 692 (1936). 

M our M. W., "The Principles of Plant Biochemistry", Part 1 

* Barker, J., Proc. Roy. Soc., B, 119, 453 (1930). 

19 Yemm, E. W., Proc. Roy. Soc., B, 117, 504 (1935). 

i Lyon, C. J., J. Gen. Physiol., 6, 299 (1924). 

" Richards, F. J., Ann. Bot., N.S., 2, 491 (1938). 


Crystallization of Whale Myoglobin 

ALTHOUGH the spectroscopic differences between 
blood and muscle hemoglobin were first observed 
by Mörner! in 1897, it was not until 1932 that 
Theorell? succeeded ‘in crystallizing myoglobin from 
horse-heart muscle. 

The myoglobins from several species of animals 
have since been prepared by various workers? 456, 
and recently Theorell? described the preparation of 
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crystalline human myoglobin from heart muscle and 
from the urine of cases of myoglobinuria. 

Whale meat is of a very dark colour, and since it 
is often available, it was of interest to establish 
whether it is suitable for large-scale preparations of 
crystalline myoglobin. Two methods of preparation 
are described below, and in each case good yields of 
crystalline myoglobin are obtained. For the pro- 
duction of larger crystals suitable for X-ray crystallo- 
graphy, the final crystallization must be carried out 
in phosphate solutions. 

(a) Crystallization of CO-myoglobin (J. K.). The 
whale meat (about 4 kgm.) was roughly dissected 
to remove any neurovascular bundles while it was 
still frozen solid, cut into small cubes which were 
inspected for any remaining blood vessels and minced. 
The mince was extracted with an equal weight of 
water overnight in a cool place. The fluids obtained 
first by draining and then by pressing the mince in 
a hydraulic press were sometimes found to be very 
greasy and had to be centrifuged to remove the fat 
as a solid layer from the surface of the fluid. The 
dark red myoglobin solution was neutralized with 
10 per cent sodium hydroxide to pH 7-3, and the bulky 
precipitate formed was removed by filtration through 
paper pulp. (For all subsequent filtrations a Buchner 
funnel with hardened paper was used.) The filtrate 
was brought up to 50 per cent and then to 70 per cent 
saturation with ammonium sulphate, keeping the pH 
at 7:3, and the resulting precipitates were in each case 
filtered off and discarded. The pigment which had 
by now oxidized to metmyoglobin was converted to 
CO-myoglobin (using a minimal amount of Na,8,0, 
as reducing agent) as this compound is more resistant 
to denaturation than metmyoglobin. The pigment 
was examined spectroscopically after each of the 
following manipulations, and carbon monoxide was 
passed through the solution when necessary. The 
myoglobin was next brought up to 80 per cent satura- 
tion with ammonium sulphate, rapidly filtered and 
the precipitate was discarded. The filtrate was 
dialysed against neutralized saturated ammonium 
sulphate until the myoglobin was completely pre- 
cipitated, when it was filtered off, dissolved in distilled 
water and reprecipitated by dialysis. 

The myoglobin was then fractionated by dialysis 
against neutralized ammonium sulphate at 60, 70 and 
75 per cent saturation respectively, all precipitates be- 
ing discarded. The filtered CO-myoglobin was finally 
dialysed against neutralized 80 per cent saturated 
ammonium sulphate until it was just faintly turbid, 
when it was transferred to a closed glass vessel and 
placed in the cold to crystallize. Whale CO-myoglobin 
prepared by this method forms needle- or lens- 
shaped crystals arranged singly, in sheaves, or in 
rosettes. Flat plate-like crystals with parallel sides 
have also been observed in the course of one 

tion. 

(b) Preparation of Metmyoglobin crystals (K. S.). 
This method was based on the known differences of 
solubility between the hemoglobin and myoglobin of 
&ny particular species of animal in concentrated 
phosphate buffer, as described by Morgan? and 
Theorell”. 

A mixture of 491 gm. NaH,PO,.2H,O and 546 gm. 
K,HPO, was added to 2,100 ml. of an approximately 
1 per cent solution of CO-myoglobin previously 
fractionated with ammonium sulphate and dialysed 
against distilled water according to Theorell*. The 
resulting precipitate was filtered off and the filtrate 
saturated with the above phosphate mixture added in 


NATURE 


497 


small amounts. The pigment having spontaneously 
oxidized during these manipulations, the precipitated 
metmyoglobin was filtered off on a Buchner funnel 
and the phosphate fractionation wes repeated 
three times. After the second fractionation the 
&-band of the carbon monoxide compound as 
measured by the Hartridge reversion spectroscope 
remained constant at 5793 A. Small quantities of a 
mixture of 9-5 parts K,HPO, and 17-0 parts 
NaH,PO,.2H,0 were added with mechanical stirring 
until a small ent precipitate appeared. This 
was filtered off on a hardened filter on a Buchner 
funnel. On standing at room temperature for 2-12 
hours the metmyoglobin crystallized from the filtrate 
in dark-brown crystals belonging to the orthorhombie 
system?, 





Fig.1l. Phosphate buffer pH 5:7. 3:5M. x 89 





Fig. 2. Phosphate buffer. pH 5:7. 3:4 M. Large crystal. x 34 


We wish to thank Prof. A. C. Chibnall for his 
interest in this work and Dr. J. G. Sharp of the 
Low Temperature Research Station for the whale 
meat. Thanks are also due to the Medical Research 
Council (J. K.) and to the Stiftung für Stipendien 
auf dem Gebiete der Chemie (K. S.) for personal 
granta. 


JOAN KEILIN 
K. Scumrp 
School of Biochemistry, 
Cambridge. 
Aug. 3. 


! Mórner, K. A. H., Nord. Med. Ark., Festband (1897). 

* Theorell, H., Biochem. Z., 252, 1 (1932). 
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* Roche, J.. and Derrien, Y., C.R. Soc. Biol., 186, 41 (1942). 
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* Morgan, V. E., J. Biol. Chem., 112, 557 (1935). 
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TRINIDAD 


HE ceremony of the opening of the Colonial 

Microbiological Research Institute in Port-of- 
Spain, Trinidad, British West Indies, was performed 
on July 5 by Lord Hankey, in the presence of a 
distinguished gathering including the Governor of 
Trinidad and Tobago, Sir John Shaw ; the chairman 
of the Standing Closer Relations Committee, Sir 
Hubert Rance; Prof. J. L. Simonsen, director of 
research of the Colonial Products Research Council ; 
the principal of the University College, Jamaica, Dr. 
Taylor; the acting principal of the Imperial College 
of Tropical Agriculture, Trinidad, Dr. Shepherd ; 
and delegates from other Caribbean countries, from 
the United States, Mexico, Venezuela, Honduras, 
ete. 

Introducing Lord Hankey, the Governor expressed 
his satisfaetion at the presence of Lord Hankey and 
of so many distinguished delegates; on behalf of the 
peoples of Trinidad and Tobago he thanked Lord 
Hankey for having chosen Trinidad for this under- 
taking, which he understood was to serve as à research 
centre for theoretical and applied microbiology for 
the benefit of the Colonial Empire as à whole. 

In a message read by Lord Hankey, Sir Robert 
Robinson, president of the Royal Society, conveyed 
the following greetings from the Royal Society: 
“Tt is impossible to visit any tropical or sub-tropical 
country without becoming more and more insistently 
aware of the importance of general microbiological 
research. In the field of the pathogenic organisms 
this need has long been recognized, and to some extent 
satisfied, but the importance of the wider aspect has 
not been equally well understood. Entirely in- 
adequate provision has been made for such investi- 
gations whether from the point of view of pure 
biology, biochemistry, hygiene and medicine, or of 
industry. When Dr. Simonsen and I visited Trinidad 
in 1944, the need for extended microbiological research 
was obvious to us as a special instance of the general 
thesis. It was clear, too, that the facilities that could 
be made available, the side-contacts, and the general 
conditions were favourable for the development 
contemplated. Not only the health of the community 


in the physical sense, but also in the economic sphere, 
was seen to be tied up with microbiology in its wider 
implications, 

“On return to England, we found as a most for- 
tunate and compelling circumstance that it might be 
possible to persuade Dr. Thaysen to undertake the 
organisation and first Directorship of a projected 
Institute for Microbiological Research. That was 
decisive and further steps taken are well known to 
you all. It is with real satisfaction that I send this 
message of felicitation to an Institute which I am sure 
is destined, not only to play an important part in 
the development of Trinidad and the Caribbean, but 
also to give an example to the rest of the world. It 
will surely make a significant contribution to science 
and we hope also to human happiness and prosperity.” 

In his address, Lord Hankey gave a brief review of 
British Colonial policy and organisation in scientific 
research and development in which the Institute is 
a link, and he sketched the history of the Institute’s 
conception. 

Amplifying Sir Robert Robinson’s remarks, Lord 
Hankey asked: “Our aspirations! What are they ? 
I dare not pitch them too high, or we may disappoint 
you. I must not pitch them too low, because, on a 
long view, they have no ceiling any more than has the 
blue firmament above Trinidad. But our first 
aspiration must be pure research; that wresting 
from Nature of her secrets; that process of getting 
to the bottom of things from which great results 
follow. Think of the pioneer work of Newton, of 
Faraday, of Herschel, of Pasteur, of Rutherford, and 
hundreds of others from which have been produced 
the marvels of modern science. Apply that thought 
to microbiology and you get some idea of our funda- 
mental aims and ambitions for the microbiological 
institute. 

“But we shall not limit ourselves to pure science. 
We shall continue, as hitherto, to exploit to the 
utmost the application of research for the benefit of 
mankind. 

"It will interest you to know that, as the result 
of a recommendation by the British Commonwealth 
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Seientifie Official Conference in 1946, the Micro- 
biological Institute in Trinidad has become an official 
centre for the British Commonwealth for Culture 
Collections of Micro-organisms, where types of 
micro-organisms will be carefully preserved. That 
is essential if full advantage is to be taken of research 
in microbiology. 

"I could give many further illustrations of what 
we have accomplished in our early, pioneer years, but 
I have said enough to give some impression of the 
kind of benefits we hope to derive from the pursuit 
of microbiology in this Institute; but in saying that, I 
must again emphasize that pure research must come 
first and that any deviation from that aim in pursuit 
of quick results might be calamitous.” 

Lord Hankey then went on to ask why Trinidad 
had been chosen for this important work. To begin 
with, he said, it was essential that the work under- 
taken in a new centre being intended mainly for the 
good of the tropical Empire should be undertaken 
within the tropics. “We were greatly influenced 
also,” he continued, “by previous experience of 
the danger of placing such an Institute in isolation. 
Apart from the Caribbean Research Council, Trinidad 
already houses the famous Imperial College of 
Tropical Agriculture with its valuable library, and 
it seemed to us that to place the Institute within 
easy reach of the College should be of material 
benefit to both, owing to the close association 
with other scientists that each would enjoy. In this 
connexion it is very interesting that Dr. L. F. Wig- 
gins, who has been prominent in assisting Sir Norman 
Haworth on the important work at Birmingham 
University on starch and sugar to which I have 
already referred, has recently been appointed by the 
West Indies Sugar Association as head of the new 
Department of Sugar Technology at the College. 


This should give a splendid start to the development ' 


of this branch of the College which was another of 
the suggestions made by Sir Robert Robinson and. 
Prof. Simonsen. ' : 

“We had in mind also the opportunities that the 
Institute might afford for the important study of 
soil microbiology, and we did not overlook the 
prospects of invaluable contacts with the scientists 
of the Trinidad Government and of the refineries, 
oil companies and other industrial concerns in the 
island, as well as its associations, societies, and 
institutes. In particular we look forward to a close 
. link with the University College of the West Indies. 

“But to these more or less official reasons for the 
selection of Trinidad I would add one more, which 
makes a special appeal to me, as a layman, and is 
expressed in language more eloquent and more 
imaginative than I can command in the following 
passage from Charles Kingsley’s ‘At Last’, chapter 
14, entitled “Che High Woods’, which was inspired 
by his observation of the Trinidad forest, while 
visiting the island in the last century: “The eye is 
not filled with seeing, or the ear with hearing; and 
never would be, did you roam these forests for a 
hundred years. How many years would you need 
merely to examine and discriminate the different 
species ? And when you have done that, how many 
more to learn their virtues, properties, uses? By 
what miracle they are compacted out of light, air and 
water, each after its kind ? How, again, these kinds 
begin to be and what they, were like at first ? Whether 
these crowded, struggling, competing shapes are. 
stable or variable ? Whether or not they are varying 
stil? Whether even now, as we sit here, the Great 
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God may not be creating, slowly, but surely, new 
forms of beauty around us.’ To sum up—in the words 
of Lucretius—‘Felic qui potuit rerum cognoscere 
causas! (Happy is he who can know the causes of 
things. Lucretius, ‘De Rerum Nature’).” 

After luncheon the company proceeded to the 
grounds of the Institute and here Lord Hankey 
unveiled a plaque with the name of the Institute 
engraved upon it, and opened the main entrance 


. door with a key made of West Indian gold and 


presented to him by the architects who designed the 
buildings, Messrs. Watkins and Partners, of Bristol 
and Port of Spain. At the suggestion of the Director, . 
Lord Hankey graciously consented to have his name 
associated with the culture collection maintained at 
the Institute as a link with Commonwealth culture 
collections of micro-organisms, and agreed that this 
culture collection in future should be known as 
“The Hankey Culture Collection” instead of the 
“Colonial Culture Collection". 

A description of the Institute has already been 
given in Nature of July 3, p. 14. 

Following the official opening, two morning sessions 
on July 6 and 7 were held in the library of the 
Institute. At the first of these Lord Hankey took the 
chair, and at the second, Prof. J. L. Simonsen. 
Many delegates and others read papers at these 
meetings, which were largely attended. , 

It is hoped, in due course, to compile an abbreviated 
‘account of the subjects dealt with in these discussions, 
and to issue them as a commemorative publication. 

J. L. SIMONSEN 


SOUND TRANSMISSION AND 
NOISE 


VERY successful symposium on sound trans- 
mission and noise was held during July 14-16 


by the Acoustics Group of the Physical Society, with 


the kind co-operation 'of the Royal Institute of 
British Architects, in the Jarvis Hall of the latter, at 
Portland Place, London. The proceedings were 
opened by Mr. H. L. Kirke, chairmah of the Group, 
and overseas visitors were present from the United 
States, France, Denmark, Holland, Sweden, Switzer- 


‘land, Italy and Germany. 


The opening session was devoted to problems of 
sound transmission. In the first paper, Dr. L. L. 
Beranek, of the Massachusetts Institute of Tech- 
nology, described investigations he has been carrying 
out into the determination of the attenuation of 
single and multiple panels. To avoid the expense of 
the usual two-room method, he has developed a model 
‘test using panels 18 in. square giving results which 


.agree well with full-scale tests and with theory. He has 


applied the theory to seven kinds of structures and 
has deduced charts which enable the attenuation, for 
‘partitions of known dimensions, mass and porosity, 
to be readily determined. Similar work in Great 
Britain at the National Physical Laboratory was 
described by Dr. G. H. Aston. He has not found 
any marked effect with size in the attenuation of 
glass windows, but there is an upper limit to the mass 
‘which it is worth while using set at 24 oz. glass by 
the compliance of the framing. With double windows 
there is an increáse in attenuation with spacing even 
up to 7 in. at low frequencies, but 4 in. is sufficient at 
high frequencies. His work on plaster walls has 
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shown & curious effect with time, the attenuation 
showing a cyclical variation during the first few days. 
He finds that strip metal ties for cavity walls provide 
much more coupling than wire ‘butterfly’ ties, 
especially at low frequencies. 

, Dr. Theodore Vogel, of the Centre National de la 
Recherche Scientifique, Marseilles, could not attend, 
but his paper on the transmission of sound by elastic 
panels was read by Prof. Canac. It gives a mathe- 
matical treatment of the vibration of a thin plate to 
waves of normal incidence using Lagrange normal 
co-ordinates. The resulting expression contains the 
simple piston result of Davis together with a term 
depending on the panel dimensions. Extensions of 
the theory to cases of double partitions and panels 
covered with porous coatings are given, and all the 
formula have been checked experimentally. 

Mr. W. A. Allen, of the Building Research Station, 
Garston, Herts, traced the development of the party 
wall. The modern standard is an attenuation of 55 db., 
and no practical single-leaf construction has been 
found to give this. Two-leaf constructions of 3 in. 
and 4 in. thickness can reach the required standard ; 
but-it is necessary to give special attention to leakage 
paths, especially windows and chimneys. 

Dr. Furrer, of the G.P.O., Berne, gave very 
interesting &nd useful information on the elastic 
properties of various materials in sheet or quilt form 
suitable for making floating floors to reduce impact 
sound. His results illustrate-the good elastic properties 
' of glass silk. 

A joint committee representing Britain, Denmark 
and Holland has’ beén formulating proposals for 
measuring insulation to air-borne and structure-borne 

und, and these were put forward on behalf of the 
committee by Dr. Ingerslev, of Denmark. Air-borne 
insulation results should be corrected to & rever- 
beration time of 0:5 sec. to match ordinary rooms. 
Impact sound insulation should be determined with 
closely specified apparatus, and subjective measure- 
ment is important. Analysers of $ or $ octave band- 

. width are used and the results are summed. Dr. 
Aston described work at the National Physical 
Laboratory on the insulation of wood joist floors. 
Using a raft and pugging, he has attained 55 db. 
insulation to air-borne sound and 20 db. more than 
an ordinary floor to impact sound. 

Measurements of impact sound at London, Copen- 
hagen and Delft were described by Dr. Kosten. 
Discrepancies were removed by using the same 
tapping instrument, a ‘Rawlplug’ hammer. 

A record of team-work by the National Physical 
Laboratory and Building Research Station staffs on 
the insulation of discontinuous structures was 
given by Mr. W. A. Allen. Mr. H. R. Humphreys 
deseribed further work at the Building Research 
Station on floating floors, giving details of different 
constructions and results obtained in the laboratory 
and actual buildings. 

The final paper for this session was read for Mr. 
Kipfer by Mr. P. Germain and described the method 

' developed at the University of Brussels for measuring 
footsteps noises. In the discussion on the first day's 
papers, Prof. A. Giacomini made a plea for agreement 
on acoustical definitions and authors replied to 
questions, mainly on attenuation in structures. 
Cases of linear and geometric attenuation in decibels 
with distance were quoted. 

The morning of the second day was devoted to 
papers of architectural interest, under the chairman- 
ship of Mr. Hope Bagenal. Mr. W. A. Allen presented 
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the results of a survey of domestic noise giving the 
proportion of people suffering in one way or another 
from noise. Banging doors appear to cause most 
trouble, but very careful framing of questions is 
necessary to obtain reliable information. He empha- 
sized the strain due to self-imposed constraint on 
one’s activities. 

A large-scale investigation on a number of experi- 
imental flats at Rotterdam was described by Dr. 
Kosten. Several kinds of walls, ceilings and floors 
have been tried, together with resiliéntly isolated 
piping and sanitary installations. Dr. Kosten 
continued with a critical examination of similarity 
or scale tests, and his analysis shows the method to 
be very useful in determining sound insulation. 

A short paper by Dr. J. L. Burn, medical officer of 
health, Salford, on noise in schools was read by 
Dr. King. The problem is outlined and results of 
noise measurements in typical schools are given. 

Dr. Grunenwaldt’s paper, also read by Mr. Germain, 
gives noise surveys of the ships Prinz Albert and 
König Albert and compares them with earlier surveys 
by Robinson. The engine rooms have been treated 
and show 102-106 phons. 

-Noise on board aircraft as it affects telephony was 
discussed by Mr. P. Chavasse, chief engineer of the 
Acoustic Department, Centre National d'Études 
Télécommunications, Paris. His paper gives general 
directions for improving telephonic communication 
on board and includes an analysis of the origin and 
nature of the various noises. 

A complementary paper to Mr. Allen’s on domestic 
noise was read by Mr. P. H. Parkin, also of the 
Building Research Station, on insulation of flats 
from sound. The complete programme outlined 
begins, logically, with a social survey, discusses 
methods of measurement of attenuation of air-borne 
and structure-borne sound and gives test results on 
typical constructions. 

"Prof. Canac’s paper, which he gave in French, on 
the acoustics of ancient Greek and Roman theatres, 
came as a welcome change to many present. His 
studies of the theatres of Orange and Vaison have 
shown the importance of the various structural 
features and point out lessons. The relation between 
the various absorption coefficients was discussed by 
M. Grunenwaldt. His paper gives the experimental 
basis for a relation between the Taylor and Sabine 
coefficients. 

In the ensuing discussion, Dr. Beranek referred to 
the calculation of loudness from analyses and Dr. 
King outlined the method, originally due to Dr. B. G. 
Gates, which he uses. Dr. Mintz, U.S.A. Navy 
Department, suggested an accelerometer instead of 
velocity meter for similarity tests. 

The morning of the third day was devoted to noise 
measurement, the chairman being Mr. W. West. The 
opening paper by Mr. R. S. Dadson, of the National 
Physical Laboratory, gives a survey of the problem 
of noise measurement, outlining the difficulties in 
making measurements in the field in terms of the 
fundamental unit of equivalent loudness. He com- 
pares the performance of objective and subjective 
meters particularly on motor-car exhaust noise, and 
points out the necessity for general agreement on 
equal loudness contours and the summation of 
analyses. 

Dr. A. J. King’s paper on a portable objective 


. noise meter refers briefly to the errors of sound-level 


meters on complex noises and describes a much 
simplified peak/n.w.s. meter. Readings on typical 
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noises are compared with subjective and sound-level 
meters showing less errors than the latter. 

A mains-driven meter operating on the same 
principle was described by Mr. D. A. Nutt. This 
instrument conforms to the standards of the Acoustical 
Society of America but also incorporates peak/n.w.s. 
measurement. It is intended for routine factory use. 

M. P. Baron gave his paper on objective noise 
measurement in French. He feels that objective 
meter readings and summations from analyses are 


unreliable and should be confined to comparing: 


similar noises. 

In his paper, Mr. Maurice, of the B.B.C., deals with 
a different aspect of noise, namely, interference with 
broadcast: reception. He has correlated subjective 
assessment of interference with readings by various 
meters and finds a weighted energy meter gives the 
closest correlation. . 

The paper by Lord Halsbury describing & rapid 
wave analyser was read in his absence by Mr. D. G. 
Jaquess. The instrument is a heterodyne analyser 
covering 0-30 ke./s. with provision for sweeps of 4 to 
$ sec. and maximum resolution. It also permits 
more detailed examination of a 2 ke./s. band. 

In his paper on the reduction of noise in aircraft, 
Mr. N. Fleming, of the National Physical Laboratory, 
deals with the contributions from the engine, pro- 
pellers, aerodynamic flow and auxilieries. He hes 
studied octave frequency bands in each case and he 
shows the effects of power, tip speed and air velocity. 

M. P. Chavasse read his paper describing an 
apparatus to produce complex sounds and artificial 
voices for acoustic tests in French. It is based on 
valve noise with suitable modulation to simulate the 
voice. Results obtained with it agree well with those 
for the natural voice. 

In the discussion after this session, Dr. Beranek 

described recent work in the United States tending 
to confirm the level high-intensity equal loudness 
contours. He questioned the differences between 
pressure and field sensitivities of the ear, hinting at 
an obscure effect. He also asked for terminological 
&greement on ‘random’ and ‘white’ noise. Mr. 
Fleming objected to the indiscriminate use of phons 
for decibels, and Dr. Furrer asked about the calcula- 
tion. of loudness from analyses. 
- For the final session Mr, Kirke was again in the 
chair, and papers covered a wide range of applied 
acoustics. First, Dr. L. Cremer, who had only just 
arrived from Munich, read his paper on sound 
insulation at oblique incidence. Consideration of the 
travelling waves along a panel with a sound at oblique 
incidence suggested to him that grooves in the panel 
would improve attenuation. His paper gives the 
theory and experimental confirmation. 

Dr. Kosten had had to return to Holland, so the 
joint paper on sound absorption in layers of material 
was read by J. van den Eijk. The paper gives the 
theoretical performance of such layers and includes 
experimental confirmation. 

In his paper on noise in air ducts, Dr. Grunenwaldt 
gives the results of noise measurements on several 
ventilation systems with various air velocities and 
duct lengths. These data enable him to design duct 
systems for given room noise conditions. 

The paper by Dr. A. Schoch, of Góttingen, on 
absorption by gradual transition gives the theory for 
successive layers of material of increasing density, 
leading up to the modern wedge construction. He 
takes as an example a linear wedge structure and 
gives curves for its performance. 
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Mr. C. A. Mason described the development of 
quiet chokes for use with fluorescent lamps. His 
paper examines. the essential causes of the noise— 
magnetostrietion and bad joints—and shows the stages 
followed in their reduction. He also considers the 
noise of a number of chokes. í 

In his paper on the elastic properties of rubber, 
Dr. E. Meyer, of the University of Göttingen, de- - 
scribes an elegant method using a sample in a resonant, 
column of liquid. This gives bulk modulus and 
dissipation, while Young’s modulus is given by 
longitudinal resonance or travelling waves. The 
frequency range covered is 10 ¢./s. to 20 ke./s. 
Effects of temperature and load are also discussed. 

Mr. C. H. Bradbury’s paper discusses the noise of 
machines, especially Diesel engines. He gives noise 
spectra and considers the pitched and unpitched 
components. He emphasizes the shock excitation of 
damped systems and uses a loud speaker to show up 
resonances. He also considers the effect of back- 
ground noise. 

Owing to the unavoidable absence of Prof. P. , 
Bruel, Dr. V. L. Jordan, Mr. E. N. Storr and Mr. R. S. 
Hogben, their papers were not read but will he 
published in the Proceedings. 

There were many contributors to the closing 
discussion. Among them, Mr. Fleming quoted work 
at the National Physical Laboratory disagreeing with 
Dr. Cremer on grooves and he also suggested that 
‘frequency of troubling’ should be included in Mr. 
Allen’s questionnaire. Mr. Mason asked about the 
critical frequency between dynamic-static properties ' 
of rubber, and Dr. Meyer gave it as 1 or 2c./s. Dr. 
King said he was investigating the matter and 
thought it would be nearer 0-1 ¢./s. M. Brillouin 
gave a humorous contribution suggesting that the 
phon is insufficiently defined for practical purposes, 
but Mr. Fleming, chairman of the British Standards 
Institution Committee on Noise Measurement, gave 
& convincing reply. A. J. Kine 
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MIDDLE EAST OIL 


HE name of that distinguished American 

geologist and statistician, Dr. Everette de Golyer, 
has‘ been proverbial in international oil technology 
for many years past. He has an almost uncanny flair 
for predicting correctly the trend of events in the 
petroleum world, and his forecasts on developments 
in those countries comprising the Middle East are 
no exception. So long ago as 1925 the writer re- 
members de Golyer saying that “he expected from 
Persia a continued increase in production, as handling 
and marketing facilities are increased, so long as the 
fields may last". Nearly twenty years later, when 
leader of the United States Petroleum Commission 
to the Middle East, he stated that “the centre of 
gravity of world oil production is shifting from the 
Gulf- Caribbean area to the Middle East and is 
likely to continue to'shift until it is firmly established 
in that area”. That this has actually happened is 
probably not generally appreciated: the economic, 
technical and political implications of the fact have 
yət to be assimilated by the public, quite apart from 
the industry itself. ` To this end an up-to-date, 
straightforward survey of the position is essential to 
its understanding, and the Petroleum Times has 
rendered signal service by publication of its “Review 
of Middle East Oil" (London, June 1948, 7s. 6d.). 
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This review is not a mere compilation. It presents 
‘eye-witness’ accounts of the shape of things concern- 
ing oil in Iran, Iraq, Bahrein, Saudi Arabia and 
Kuwait as they are to-day. It is based fundamentally 
on a two-months tour of the oilfields at the close of 


` 1947 undertaken by Dr. C. T. Barber, joint editor of 


the Petroleum Times, with reinforcements by Dr. 
G. M. Lees, chief geologist of the Anglo-Iranien Oil 
Company, Ltd., Max Weston Thornburg, war-time 
petroleum adviser to the U.S. State Department, 
Christopher Holme, well-known writer and broad- 
caster on Middle East affairs, and T. D. Weatherhead, 
technieal manager, Hunting Aerosurveys, Ltd. 
Consider first some vital statistics that emerge 
from this survey. In 1936 the proved oil reserves of 
the world were proportioned as follows: U.S.A., 
48-1 per cent ; Middle East, 21-1 per cent; U.S.S.R., 
12-9 per cent ; Caribbean and Mexico, 9-7 per cent ; 
and the rest, 8-2 per cent. In 1944 the figures were : 
33-9, 42-3, 9-0, 10-0 and 4-8 per cent, respectively. 
Thus in eight years Middle East reserves were doubled. 
Next are the production figures. In 1936, the U.S.A. 
produced 60-7 per cent, Middle East 5-4 per cent, 
U.S.S.R. 11-9 per cent, Caribbean and Mexico 13-2 
per cent, and the rest 8-8 per cent of the world total 
output of crude oil. In 1947 the figures were 63-6, 9-8, 
5-5, 17-8 and 3-8 per cent, respectively. Again, in 
the intervening years, Middle East nearly doubled 
its production. Further, with 42 per cent of world 
reserves, the Middle East produces 10 per cent of 
world output and in 1947 was drawing on reserves 
at the rate of 1-14 per cent per annum. By contrast, 
the United States with 33-9 per cent reserves produce 
64 per cent of world output and are drawing on re- 
serves at the rate of 9-25 per cent per annum. Still 
more striking, as Dr. Barber shows, is the faet that 


' in 1947 Middle East production of 306 m. barrels was 


obtained from 223 wells, an average of 1:37 m. 
barrels per well, whereas the United States pro- 
duction of 1,985 m. barrels was obtained from more 
than 425,000 wells, an average of 4,660 barrels per 
well. 

Tt is commonly believed that the present drastic 
rationing of petrol in Great Britain is a post-war 
legacy and & dollar-saving necessity. Why, it is 
asked, if we control such enormous: oil production 
in the Middle East, is.petrol so short in Britain, and 
why import from the Americas? The fact is: that 
dollar-saving is not the whole story by any means. 
All over the world people are using more and more 
oil. In 1947 the American demand was 73-1 per 
cent more than in 1938; the demand in Great / 
Britain was 46:3 per cent more ; the British Common- 
wealth as & whole consumed over 100 per cent more, 
while other eountries increased their demand by 
17-2 per cent., In other words, the world oil demand 
has increased more than 60 per cent in the nine-year 
period, accounted for largely by heavily increased 
requirements of the United States for military, agri- 
cultural, domestic and transport purposes. ©. J. 
Bauer has estimated that world demand in 1951 will 
be 23-4 per cent greater than that for 1947, and to 
meet this unprecedented rise the Middle East fields 
will have to increase production by 100 per cent by 
that year. From all that transpires in the present 
"Review of Middle East Oil" there appears to 
be no réason why this should not happen, particu- 
larly as the European Recovery Plan allows for 
82 per cent of Western European demands for 
petroleum being met from Middle East resources in 
1951. . 
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Besides the purely economic aspects, technical 
developments of a high order of efficiency will be 
essential if the 1951 target is to be reached.. In this 
direction optimism is well sustained, if past history 
of this great oil province is anything to go by. The 
achievements of the oil companies concerned, not 
excepting the cultural and social evolution of the 
native populations, constitute alike & fine record and 
a model of how things should be done in all spheres 
of exploiting mineral resources in virgin territory. 
The "Review" covers these activities and illustrates 
them,.too, in & most convincing manner. It is a valu- 
able publication, one to be commended to all who 
wish to understand the present problem of oil supply 
and its vital incidence on international politics in 
these critical times. E. B. MONER 





CONCENTRATION OF COBALT BY 
MICRO-ORGANISMS AND ITS 
RELATION TO COBALT 
DEFICIENCY IN SHEEP 


By Dr. J. TOSIC 
Rowett Research Institute, Bucksburn,, Aberdeenshire 
AND 


Dr. R. L. MITCHELL 


Macaulay Institute for Soil Research, Craigiebuckler, 
Aberdeen 


ORK on wasting diseases in Australia? and 

New Zealand*, and ‘pining’ in the United 
Kingdom‘, has established that cobalt is an essential 
factor in ruminant nutrition. Deficiency of cobalt 
results in various wasting diseases, the literature of 
which has been adequately reviewed®,?.8.9, “In con- 
trast to the ruminant, it appears that non-ruminants, 


` for example, the rat!? and the rabbit!!, require very 


little, if any, cobalt in the diet, for they can thrive on 
diets containing cobalt in concentrations much below 
those which would cause wasting diseases in ruminants. 

Recent work!2;3, in which radioactive cobalt was 
injected intravenously into adequately fed cattle, 
showed that most of the isotope injected was excreted 
in the urine, and that only small amounts were found 
in the milk and saliva and none in the rumen content ; 
radioactive cobalt introduced directly into the rumen 
was excreted chiefly in the feces, and none was 
detected in the blood, saliva or milk, thus suggesting 
relatively poor absorption of the element. Although 
it is known that the liver is the storage organ for 
cobalt in sheep’ and cattle, and that the cobalt 
content in the liver of a cobalt-deficient sheep is 
considerably lower than that in a healthy sheep on 
good pasture!*, the mechanism of the action of cobalt 
in animal nutrition remains still unknown. Using an 
as yet unpublished procedure! for the separation of 
rumen micro-organisms and other fractions of the 
rumen contents, and after chemical concentration?® 
applying a spectrographic method?" to the quantitative 
determination of cobalt in the rumen fractions, we 
have been able to demonstrate that rumen micro- 
organisms accumulate cobalt from their external 
environment. Since we find that a large proportion 
of the cobalt present in the rumen of a sheep is 
Situated in the rumen micro-organisms, it is possible 
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that in cobalt-deficient sheep the host and the micro- 
bial population of its rumen compete for the already 
low concentration of cobalt available in the feed, and 
in this way accentuate a deficiency at the place(s) of 
its physiological function. 

In this work we have used three sheep with rumen 
fi$tule!*, One, a two-year-old wether (A), gained 


weight on a seeds hay diet (0-27 p.p.m. cobalt in ' 


dry matter). The other two wethers, kindly placed 
at our disposal by Dr. A. T. Phillipson, of the Rowett 
Institute, and bred originally on a cobalt-deficient 
pasture, were maintained on a hay diet containing 
only 0-07 p.p.m. cobalt in dry matter but otherwise 
adequate. One of these animals (B) remained in poor 
condition (weight at 10 months, 60 Ib.) and served as 
control, while the other (C) was dosed daily (during 
the morning feeding) with 1 mgm. Co (as cobalt 
chloride) for a period of six weeks. At the end of 
this period, when sheep (B) and (C) were about ten 
months old, rumen contents were collected (10 hr. 
after last feed) and fractionated. The fractions 
separated were examined microscopically and were as 
follows: fraction I, consisting mainly of protozoa 
and large rod-shaped bacteria, some smaller bacteria 
occurring singly, in chains, sarcina-like and in other 
irregular formations, in addition to a fair proportion 
of finer plant particles; fraction II, similar in 
microscopic appearance to I but almost completely 
free from protozoa and plant particles ; fraction III, 
consisting principally of small coeci occurring mostly 
singly; fraction IV, consisting of coarser plant 
particles almost free from micro-organisms adhering 
to their surfaces; and fraction V, consisting of the 
supernatant rumen liquid after the separation of 
fractions I-IV, containing a small proportion of 
rumen micro-organisms still remaining suspended in 
the liquid. There was no marked difference in 
microscopic picture in comparable fractions separated 
from sheep A, B and C. The total dry matter, and 
nitrogen, ash and cobalt (on dry matter basis) were 
determined for each fraction, but for brevity only 
figures for cobalt are given (Table 1) in this prelim- 
inary note. 

Our data show that, in the adequately fed sheep 
(A), the cobalt content of the micro-organisms is 
some three times the cobalt content of similar micro- 
bial fractions from the rumen of a sheep (B) consuming 
cobalt-deficient hay. - But in sheep (C) consuming 
cobalt-deficient hay and dosed with 1 mgm. cobalt 
daily, the cobalt content of the microbial fractions is 
about five times that of a similar sheep (B) receiving 
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Table 1. Cobalt contents of microbial and other fractions 


separated from rumen contents of sheep fed cobalt-adequate 
hay or cobalt-defleient hay with or without addition of cobalt > 
(as p.p.m. Co in dry matter) 





Sheep fed on: 












(A) (B) 0) 
Fraction Cobalt- 
Cobalt- deficient 
Adequate | deficient hay with 
hay hay with 1 mgm, 
no cobalt cobalt 
added added dally 
Microbial (I) 1:85 0°58 3-51 
Microbial (II) 3-81 1:49 5:70 
Microbial (ITI) 3-80 1:56 8-25 
Plant particles (IV) 0-19 0:12 4:00 
Supernatant liquid (V) 0-12" 0:16* 1-94 
Total rumen contents 
before fractionation 0:67 0:29 2-22 
Hay as fed 0°27 0-07 0:07 








* Probably due mainly to residual suspended micro-organisms, 
, 


‘no cobalt supplement. When cobalt contents of 
microbial fractions I, IL and III are compared with 
those for the respective supernatant rumen liquids 
(cobalt content of which in A and B is probably 
contributed mainly by the remainder of suspended 
micro-organisms and in C by the daily dosage of 

- cobalt supplement), and the hay fed, it is apparent 
that rumen micro-organisms concentrate cobalt from 
their external environment. 

Using our results in order to calculate the contribu- 
tion of each of the separated fractions towards the 
dry matter of the unfractionated rumen contents, in, 
Table 2 cobalt data are derived for each fraction in 
terms of micrograms of cobalt per 100 gm. of fresh 
rumen. contents and as percentage recovery from, and 
distribution in, total rumen content. Good agreement 
has been obtained between the total cobalt in the 
rumen contents and the sum of the contributions of 

' the individual fractions. From Table 2 it is seen 
that most of the cobalt found in the rumen contents 
is found in rumen micro-organisms (about 80 per cent 
in undosed animals), and that only a small proportion 
of the total cobalt is found in the external environment 
(fractions IV and V), except in sheep C, where greater 
amounts of cobalt were present in the supernatant 
fluid, due to the daily cobalt dosage. 

From our findings it appears that, in sheep, the 
cobalt, content of the microbial population of the 
rumen is related to cobalt concentration in the diet. 
If cobalt is essential for micro-organisms, but not for 
the host, then, absorption of the element by the host 


Table 2. Distribution of cobalt in separated fractions from rumen contents and contribution of those to the total ramen contents 


























Sheep fed on: 























A (B) (0) 
“adequate hay Cobalt-deficiont hay Cobalt-deficient hay with 
Fraction with no cobalt added 1 mgm. cobalt added daily . 
———————4| IT————— i — M ——( 
ugm. Co/100 gm. % of total ugm.Coji00gm.| % of total | |ugm. Co/100 gm. % of total ^| 
rumen content | rumen content | rumen content | rumen content | rumen content | rumen content 
Microbial (I) 1-13 52-3 3°67 31-1 
' Miorobial (IT) 0-34 7-6. 0-55 4:7 
Microbial (IIT) 0-95 30-8 2-03 22 '$ 
Microbial tota] 2-42 90-2 6-85 58-1 
Plant particles (IV) 0-89 10.7 1:08 16-8 
Supernatant liquid (V) 0-15* 15-9* 2-49 21-1 
Total of individual fractions 2:90 122: 11:82 90-0 
Total rumen contents before 
fractionation 2-86 100-0 11:80 100-0 | 




















* Probably due mainly to residual suspended micro-organisms, 
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-would deprive the micro-organisms of a factor essen- 


tial for their growth and/or metabolism. It may even 
be that pining and other wasting diseases are due to 
cobalt deficiency of the bacteria, the animal requiring 
not cobalt but the bacterial products which have, 
thereby become deficient. If cobalt is an essential 
metabolite for the host alone, then its concentration | 
in , micro-organisms .may reduce its availability for 
the host. In this connexion it is of great interest 
that cobalt has been found to occur to the extent 
of 4:0 per cent of the crystals (dried im vacuo) of 
the naturally occurring anti-pernicious anemia fac- 
tor’. It is possible that both the host and the 
microbial population of its alimentary canal require 
cobalt for their respective metabolic activities. On a 
low cobalt diet these competitive relations may 
assume some importance in the etiology of cobalt- 
deficiency diseases. How far cobalt found in rumen 
micro-organisms, after leaving the rumen, can be 
made ayailable for absorption” by the host or for 
intake by its microbial population in the lower parts 
of the alimentary canal, and with what result, 
remains to be shown experimentally, together with 
the points raised earlier. . 

Full details of this work involving a study of 
several trace elements in rumen micro-organisms, 
and certain pure cultures of bacteria and yeasts, will 
be published elsewhere. : 


1 Lines, E. W., J. Coun. Sci. and Indust. Res. (Aust.), 8, 117 (1935). 

2 Underwood, E. J., and Filmer, J. F., Austral. Vet. J., 11, 84 (1985). 

3 Askew, H. O., and Dixon, J. K., N.Z. J. Sci. Tech., 18, 73 (1936). 

4 Stewart, J., Mitchell, R. L., and Stewart, A. B., Empire J. Exp. 
Agric., 9, 145 (1041) ; 10, 57 (1942). 

5 Stewart, J., Biochem. J., 41, Proc. xlii (1947). 

5 Marston, H. R., "Ann. Rev. Biochem.”, 8, 557 (1939). 

7 Underwood, E. J., Nut. Abstr. Rev., 9, 515 (1939-40). 

? Russell, F. C., Imp. Bur. of Animal Nut., Tech. Comm., No. 15 (1944). 

° Maynard, L. A., and Smith, S. E., “Ann. Rev. Biochem.”, 18, 278 
1947). 

a8 ur A. E. H., Thomas, A. W., and Sherman, H. C., J. Nutrition, 

81, 609 (1946). i 

11 Thompson, J. F., and Ellis, G. H., quoted by. Maynard, L. A., and 

. Smith, S. E., in Ann. Rev. Blochem.", 16, 280 (1947). 

1 Comar, C: L., David, G. K., Taylor, R. F., Huffman, C. F., and 
Bly, R. E., J. Nutrition, 82, 61 (1946). 

13 Comar, C. L., and Davis, G. K., Arch. Biochem., 12, 257 (1947). 

u Askew, H. O., and Dixon, J. K., N.Z. J. Sci. Tech., 18, 707 (1937). 

15 Tosic, J. (to be published). 

1* Mitchell, B. L., and Scott, R. O., J. Soc. Chem. Ind., 68, 330 (1947). 

H Mr R. L., Commonwealth Bur. of Soil Sci., Tech. Commi., 4 

1948). . . 

18 EHI: A, R., and Innes, J. R. M., Quart. J. Exp. Physidl., 29, 
388 (1989). . 

1 Smith, E, L., Nature, 162, 144 (1948). . . 





LARDER OF THE RED-BACKED 
SHRIKE 


MXE J. H. OWEN has given some interesting 


information about a bird the habits of which 
are little’ knówn to present generations because the 
bird has become so scarce (British Birds, 41, No. 7; 
July, 1948). From observations it would appear 
that all red-backed shrikes (Lanius c. collurio) make 
larders provided they do not need the catch when 
itis taken. The male bird seems much more given to 
‘lardering’ than the hen, and as many’as six larders 
may be used by one pair of birds. Usually the larders 
aro not far from the nest, but some have been reported 
150 yards away. Often the number of larders is one 
or two. Shrikes prefer to nest in one of a number of 
isolated bushes, provided one of them is suitable, 
rather than in a hedge.  Hedgerow larders are 
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usually not at all easy tofind. The favourite bushes 
are Hawthorn or blackthorn, especially a part that 
has been. killed by fire or some other means. The 
large thorns on rough briars and brambles are 
frequently used as larders, and occasionally barbed 
wire is also used.’ Larders often have a considerable 
number of humble-bees (Bombus) in- them, often a. 
small bird and, occasionally, a house-mouse (Mus 
domesticus) is found. ` ' ] 
‘Queen humble-bees figure prominently in the 
larders. The birds usually devour workers and males, 
carder bees and honey bees (Apis) as they catch 
them. Sometimes wasps (Vespa) are taken and the 
remains found in pellets; but it is rare to find a wasp 
in a larder. Dor-beetles (Geotrupes) amd cockchafers 
(Melolontha) are seen pinned up. Insects are usually, 
pinned through the underside of the thorax, back 
uppermost; but occasionally some are pinned 
through sideways or through the back. The victims 
are often found alive. Larders are more likely to 
contain food at night than in the morning, and on 
eold misty mornings the larder that was well stocked 
at night is often empty. Among the young birds 
which were found were willow-wrens (Phylloscopus 


.trochilus), whitethroats (Sylvia communis), linnets 


(Carduelis cannabina), and pipits (Anthus), while 
common lizards (Lacerta vivipara), field-voles and 
wood mice (Apodemus sylvaticus) are also taken. 

The larder is used for other purposes than feeding. 
Often the old birds-will carry sacs of excrement from 
the nest and place them on the tips of thorns in a 
regular larder. This always occurs when pellets are 
thrown up by the young. Attempts have been made 
to pin up dead small birds and mammals in the 
larders. Observations have ‘shown that these have 
never been pinned up to the satisfaction of the shrikes, 
and usually a cock bird pulls the bodies free and fixes 
them elsewhere. There is a certain amount of evi- 
dence to show that the hen fetches food from the 
larder much more than the cock, although he alone 
may provision it. Both may use it to cram the 
young before a thunderstorm, for example, or if they 
have been kept away from the nest for some time. 

: T. H. HAWKS 


WAVE MECHANICS IN SCIENTIFIC 
RESEARCH 


ROF. C. A. COULSON’S inaugural lecture as the 
first professor of theoretical physies at King's 
College, London, which he delivered on March 2, 
1948, is printed in full in the July issue of Science 
"Progress (36, 436; 1948). Taking as his subject, 
* Wave Mechanics in Physics, Chemistry and Biology”, 
Dr. Coulson shows, by several well-chosen examples, 
that wave mechanics, in spite of its early successes, 
does not provide neat, complete solutions to all 
physical and chemical problems, thus obviating 
experimental research ; but, as a branch of theoretical 
physics, is most useful in correlating different pieces 
of information and in bringing out the essential 
underlying character of what is observed and 
measured. > 
From de Broglie's concept of a particle as a wave, 
enunciated in 1924, Schrödinger in 1926 treated the 
simple case of the non-relativistic and unperturbed 
hydrogen atom and introduced the wave equation, 
that equation which replaces the ordinary Newtonian 


v 
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the rules of quantization were automatically obeyed. 
The subsequent generalization and wide application 
of Schrédinger’s wave mechanics proved remarkably 
successful, but there were limitations. One-electron 
problems or problems with separable variables could 
be dealt with; but the equations for Ha, the simplest 
molecular problem, or for the reaction H +- H, > 
H, + H, which is the simplest three-electron problem 


of chemical interest, to say nothing of the more com- ° 
' Royal Albert Memorial College.in 1907. The scope 


plicated problems of large molecules, are insoluble. 
These severe limits to the complete calculation of 
almost any single physical or chemical property led 
to considerable despondency, and this despondency, 
it is Dr. Coulson’s belief, is due to a wrong conception 
of the true function of wave mechanics. ‘Wave 
mechanics”, to quote Dr. Coulson, “is the key—or 
perhaps a key—to the future of physics, chemistry 
and biology. However, when we open doors with it 
we do not find completely worked out, neat solutions 
to all our problems, but new ideas, new principles, 
new understanding of processes the details of which 
we shall probably never calculate to ‘so many’ 
significant : figures, and new relations between 
apparently unrelated properties.” ] 

The examples chosen by Dr. Coulson to illustrate 
his meaning are taken from fields in which he has made 
important contributions. They include: atomic 
and molecular structure, referring briefly to stereo- 
chemistry, and to the structure of benzene, which 
introduces the general phenomenon of ‘resonance’ 
and the idea of fractional bond order; electrons 
in metals, and the understanding of conduction, 
photo-conduction, fluorescence, etc., which has 
resulted from the idea of bands of energy-levels but 
without the band distribution of any single metal 
ever having been completely calculated; colour; 
chemical reactions; and finally, the very large 
molecules from which the nature of life may be 
determined. 


- 


THE HATHERLY BIOLOGICAL ` 
LABORATORIES, UNIVERSITY 
-COLLEGE, EXETER 


By, Pror. JOHN CALDWELL 


ds foundation stone of the Hatherly Bio- 
logical Laboratories of the University College 
of the South-West, Exeter, was recently laid by the 
Marquess of Salisbury, president of the College, in 
the presence of representetives of the County, the 
City and the College. When the building is com- 
pleted, as it is hoped, within the next two years, it 
will aecommodate the Departments of Botany and 
Zoology, which are, at. present, housed in very 
inadequate and cramped quarters in the Old College 
buildings in the centre of the city. 

The War has, of course, greatly impeded the 


' development’ of the College as regards buildings, 


and the estate which the College acquired some 
twenty-five years ago affords great opportunity for 


' building development, though inevitably that develop- 


ment must be temporarily delayed. It is fitting, 
therefore, that the first of the post-war buildings 
should be for the Biological Departments in a 
College which serves primarily an essentially agri- 


NATURE 


equation of motion of the particle. He showed that 


505 


cultural area, so that these Departments may have 
adequate space for the development of their work 
in the service of the community. 

The erection of the Laboratories has been made 
possible by a bequest of the estate of Mrs. Heath, 
supplemented by grants from the University Grants 
Committee. The teaching and research work of the 
biological departments has expanded very greatly 
from the time of the appointment of the late J. L. 
Sager as head of the Department of Biology in the 


of the Department increased rapidly right from the 
beginning, and in 1928 a Department of Zoology was . 
set up under Dr. GQ. Lapage, who was succeeded on * 
his appointment to Cambridge by Mr. L. A. Harvey, 
the present head of the Department of Zoology. 
Mr. Sager continued as head of the Department of 
Botany until his retirement in 1935, when he was 
succeeded by the present writer, who^had pre- 
viously been on the staff of the Department of 
Plant Pathology at Rothamsted Experimental 
Station. Both Departments in the College, as is 
common to all university departments at present, 
are overcrowded and badly in need of additional 
accommodation. 

When the new Laboratories are completed, each 
Department should have adequate accommodation 
for reasonable expansion. Each will have three large 


, main laboratories and a small laboratory for honours 
, students, with adequate private rooms, preparation 


and lecture rooms. There will also be a large lecture 
room, museum accommodation and dark rooms, 


tank and constant-temperature rooms for general 


use. * 

The building, which is designed by Mr. E. Vincent 
Harris, is in the form of a main block with private 
rooms and caretakers’ quarters on the front, with 
five bays running back from it in which are situated: 
the laboratories.. This arrangement will allow of the 
maximum of light being available in the laboratories 
without having a south exposure. 

As the site is on the College estate on the outskirts 
of the city, there is & considerable amount of ground 
available behind and around the building, which it 
is.proposed to lay out for botanical collections and 
experimental ground with glasshouses. The whole 
should eventually form an ideal unit for biological 


. investigation and teaching. The Departments have 
jow, even under the present conditions, a wide 


range of research work on hand. On the botanical 
side, various aspects of virus diseases are being 
studied, both on the more general side and ‘on 


. diseases of specific crop plants common in the 


region. 

Other phytopathological work includes the study 

of the ecology of fungi in relation to plant disease, 
investigation of the Erysiphales, and of the rust of 
‘Chrysanthemum and similar studies. The cytology 
of various plants is being investigated as well as 
more general cytogenetical subjects. At the same 
time there is a considerable amount of work being 
done on the cultivation of various plants of some 
economic importance, and a study of their anatomy 
and physiology in relation to different cultural 
methods. It is hoped also to expand and develop 
an ecological survey of a portion of Dartmoor. 
_ On the zoological side investigations .are being 
carried out on the ecology of areas in the south-west 
with special reference to Lundy, on some aspects 
of parasitic protozoology and on some problems of 
human fertility. ' 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the public) 


4 a 
Tuesday, September 28 E 


Eugenics Sociery (at the Royal Society, Burlington House, 
Piccadilly, London, W.1), at 5.30 p.m.—Mr. Paul Bloomfield: “The 
Eugenics of the Utopians ; the Utopia of the Eugentsts".* 


Tuesday, September 28—Thursday, September 30 


SocrEtY oF CHEMICAL INDUSTRY (at the University, Leeds).— 
Conference on “Dust in Industry”. s ? 


Tuesday, September 28 


At 9.30 n.m.—'"Physical Characteristics and Estimation of Dust” ; 
, at 2.80 p.m.—“Practical Aspects of the Dust Problem", Part 1. 


`“ Wednesday, September 29 ` i 


At 9.30 a.m.—~‘‘Practical Aspects of the Dust Problem", Part 2; 
at 2.30 p.m.—-'"Fire and” Explosive Hazards". 


Thursday, September 30 


: At 9.80 a.m.—‘‘Health Hazards"; at 2.30 p.m.—Summation of 
the Work of the Conference. E 


Wednesday, September 29 


TELEVISION SoorgTY (at the Royal Institution, Albemarle Street, 
London, W.1), at 6.30 p.m.—Mr. Arthur Blok: ‘Some Personal 
Recolleetions of Sir Ambrose Fleming" (Third Fleming Memorial 
Lecture). ^ 

Soctery FOR Visitina ScrENTISTS (joint meeting with A.S.L.I.B., 
at 5 Old Burlington Street, London, W.1), at 7.80 p.m.—Dr. F. R. 
Ranpanathan: ~“Self-Perpetuating Classification—the Need and 

'OSS; NU. 


Wednesday, September 29—Thursday, September 30 
INSTITUTE OF WELDING.—Autumn Meeting. 
Wednesday, September 29 ' 


At 2.30 pm. (at the Institution of Civil Engineers, Great George 
Street, London, S.W.1)——Discussion on “Technical Training for the 
Associate-Membership Examination of the Institute’ (to be opened 
by, Mr. T. R. B. Sanders). 


Thursday, September 30 2 


At 10.30 a.m. (at the Institution of Mechanical Engineers, Storey’s 
Gate, St. James's Park, London, S.W.1).—Dr. H. G. Taylor: “Some 
Aspects of Weldiug Research in Great Britain and America" (Session 
arranged by the British Welding Research Association) ; at 2.30 p.m. 
—Discussion on “The Training of*Welders” (to be opened by Mr. F. 
Clark, Mr. S. W. Carpenter and Mr. R. J. Fowler): at 6 p.m.—M. 
André Goelzer: “Repair and Reinforcement of Metal Bridges by 

relding". * 


Thursday, September 30 


ROoYAL AERONAUTIOAL SocIETY (at the Institution of Civil 
Engineers, Great George Street, London, S.W.1), at 8 p.m.—Mr. 
Peter G. Masefield : “Some Economic Faclors in Civil Aviation, with 
Emphasis on Civil Aircraft and their Prospective Trends of Develop- 
ment" (Fourth British Commonwealth and Empire Lecture)  ' 

ROYAL STATISTICAL SOCIETY, SHEFFIELD GROUP OF THE INDUSTRIAL 
APPLICATIONS SECTION (in Room B1, Department of Mechanical 
Engineering, The University, St. George's Square, Sheffield), at 
6.30 p.m.—Symposium on ‘The Limitations of Statistical Methodg".- 


. Saturday, October 2 $e 


SOCIETY OY PUBLIO ANALYSTS AND OTHER ANALYTICAL CHEWISTSs 

NORTH or ENGLAND SECTION (joint meeting, with the PHYSICAL 

- METHODS GROUP, at the Stork Hotel, Queen Square, Liverpool), at 
2 p.m.—Scientific Papers. 


< 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

TEOHXICIAN to take charge of the Medical Unit Laboratory— The 
Secretary, St. Mary's Hospital Medical School, Praed Street, London, 
W.2 (October 1). 

SCIENTIFIC OFFICER (male) for work on cereal breeding, a SCIENTIFIO 
OrFIOER for work dealing with virus diseases of potatoes, and a 
SorgNTIFIC OFFICER to work in collaboration with other members of 
the plant breeding staff on genetical and cytological problems— The 
Secretary, Scottish Society for Research in Plant Breeding, 8 Eglinton 
Crescent, Edinburgh 12 (October 2). 

LECTURER (man or woman) IN AGRIOULTURAL SOIENOES, and a 
LEOTURER (man) IN AGRIOULTURE (farm implements, building con- 
struction, etc.), at the Cheshire School of Agriculture, Reaseheath, 
Nantwich—The Director of Education, County Education Offices, 
City Road, Chester (October 2). " 

RESPONSIBLE LECTURER IN MEOHANICAD ENGINEERING, a LECTURER 
IN MECHANICAL ENGINEERING, and a LEOTURER IN MATHEMATIOS 
for engineering students—The Principal, Royal Aircraft Establish- 
ment Technical College, Farnborough, Hants (October 2). 

ASSISTANT AGRIOULTURAL ECONOMIST or an INVESTIGATIONAL 
OFFICER AND CLERK ACCOUNTANT—The Registrar, The University, 
Leeds 2 (October 4), : 
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RESEARCH ASSISTANTSHIPS (2) for work on (a) physical and chemical 
aspects of selective flotation, and (b) mining research problems—The 
Registrar, The University, Leeds 2 (October 4). 

ASSISTANT ADVISORY OFFICER IN AGRIOULTURAL BOTANY— The 
Secretary, Edinburgh and East of'Scotland College of Agriculture, 
13 George Square, Edinburgh 8 (October 9). 

LABORATORY TEOHNICIAN IN THE DEPARTMENT OF ORGANIO CHEM- 4, 
ISTRY—The Registrar, The University, Liverpool (October 9). è 

MECHANIOAL AND ELEOTRICAL ENGINEERS in the Higher Depart- 
mental Grades in the Ministry of Supply—The Secretary, Civil Service 
Commission, Scientific Branch, 27 Grosvenor Square, ‘London, W.l 

ctober 12). 

RESEAROH OrrIOER to undertake research and assist in the work 
of the Photometry Laboratory (Ref. No. 1917), a RESEAROH OXVIOER 


' to assist in physical investigations at low temperature: (Ref. No. 


-TOOLMAKERS (4 


1918), and RESEAROH OYFIOERS (2) to undertake research on the 
physical properties of wool fibres and related, materials (Ref. Nos. 
1919 and 1920), in the C.S.I.R. Division of Physics, Sydney—The 
Chief Scientific Liaison Officer, Australian Scientific Research Liaison 
Office, Africa House, Kingsway, London, W.0.2, quoting the appro- 
priate Ref. No. (October 16). 

RESEARCH OFFICER IN THE C.S.I.R. DIviston\ oF INDUSTRIAL 
OREMISTRY, Melbourne, to assist in the X-ray crystallographic 
investigations of the Division's Chemical Physics Seotion—The Chief 
Scientific Liaison Officer, Australian Scientific Research Liaison Office, 
Africa House, Kingsway, London, W.C.2, quoting Ref. No. 1913 
(October 16). 

BROTHERTON RESEARCH FELLOWSHIP IN PHYSICAL CHEMISTRY, 
and the BRADTORD DYERS’ ASSOCIATION RESEARCH FELLOWSHIP—The 
Registrar, The University, Leeds 2 (October 18). 

ASSISTANT PROFESSOR IN INORGANIO TECHNOLOGY at the Faculty 
of Engineering, Fouad I University, Giza, Xigypt—The Director, 
Egyptian Edueation Bureau, 4 Chesterfleld Gardens, London, W.1 
(October 18). : 

MECHANICAL PRODUCTION ENGINEER, and MECHANICAL DESIGN 
ENGINEERS (2), for the G.P.O. Engineering Department (Research 
Branch), Dollis Hill, N.W.2—The Secretary, Civil Service Commission, 
Scientifle Branch, 27 Grosvenor Square, London, W.1, quoting No. 
2288 (October 21). . 

TEOHNIOGIANS (2) in the Engineering Research Laboratory; 
TEOHNICIANS (4) in the Standards Laboratory; a SENIOR MEOH- 
ANIOAL DRAUGHTSMAN and MECHANICAL DRAUGHTSMEN (2) in the 
Design Section; a TECHNICIAN in the Workshops Planning Section; 

jin the Machine Room, and a LEADING HAND TOOL- 
MAKER and a TOOLMAKER in the Grinding Room, of the Precision 
Metal Workshop; a TECHNICIAN in the Electrical, Electronics and 
Acoustics Laboratory; and TECHNICIANS (2) in the Instrument 
Testing and Development Section; of the Dominion Physical Lab- 
oratory at Wellington—The Office of the High Commissioner for New 
Zealand, 415 Strand, London, W.C.2 (October 30). 

LIFE - FELLOWSHIP IN Botany—The Registrar, Trinity College, 
Dublin (January 1). 

ENTOMOLOGIST IN THE MEDICAL DEPARTMENT (Sleeping Sicknéss 
Service), Nigeria—The Director of Recruitment, Colonial Service, 
Sanctuary Buildings, Great Smith Street, London, S.W.1. 

WORKS CHEMIST to undertake production and/or development 
responsibilities on shift work (if necessary) in a chemical factory of 
the Department of Atomic Energy, Springfield's Factory, Salwiek, 
Preston—The Staff Section, Ministry of Supply, Department of Atomic 
Energy, Risley, Warrington, Lancs. 

TECHNICIANS (2, Grade III) IN THE DEPARTMENT OF BOTANY— 
The Secretary, University College, Gower Street, London, W.C.1, 
quoting "Botany/1". 

LABORATORY 'lEOHNICIAN (Grade B) IN THE DEPARTMENT OF 
PHARMACOLOGY—The Secretary, Medical College of St. Bartholomew's 
Hospital, West Smithfield, London, E.C.1. 

SENIOR RESEARCH WORKER (with extensive experience in modern . 
biochemical or experimental physiological methods as applicable to 
research in psychiatry)—The Medical Superintendent, Bristol Mental 
Hospital, Fishponds, Bristol. . 

PHYSIOAL CHEMIST or a PHYSICIST to undertake fundamental work 
on metal finishing problems including electrodeposition and electro- 
polishing—The Secretary, British Non-Ferrous Metals Research 
Association, 81-91 Euston Street, London, N.W.1. 

INSTRUMENT MAKERS (2, Grades I and II) IN THE DEPARTMENT OF 
ELEOTRIOAL ENGINEERING—The Secretary, University College, Gower 
Street, London, W.C.1, quoting “Elec. Eng./1''. 
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Pp, vill+204. (London: HM. Stationery Office, 1948.) 8s. i 


net. 

Quarterly Bulletin of the British Psychological Society. Vol. 1, 
Mei July 1948. Pp. 36. (London: British Psychological Sooiety, 
1 B 

Metallurgical Abstracts (General and Non-Ferrous). Vol. 13, 1946 
(New Series). Edited by S. C. Guillan. Pp. vliiJ4-5538. (London: 
Institute of Metals, 1946.) £3. [197 


Catalogues 


Technique, a Journal of Instrument Engineering. Vol. 2, No. 3, 
July. Pp. 17-24. (Beckenham : Muirhead and Co., Ltd., 1948.) 

Sunvic Evacuated Bimetal Switches. (MS.108.) Pp.2. (London: 
Sunvic Controls, Ltd., 1948.) : 

VHF Direction Finder with Remote Control and Presentation: 
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FREEDOM AND OBLIGATIONS 


N the summary of the proceedings of the meeting 
of the Committee on Science and its Social 
Relations held in Paris during June 15-16 which has 
been seht to the scientific press and to scientific 
organisations, special emphasis is placed on a declara- 
tion on the principles of a charter for men of science. 
This declaration is the outcome of a discussion on 
the obligations and rights of scientific men in which 
due note was taken of the charter proposed by the 
World Federation of Scientific Workers and of a 
resolution, adopted by the General Assembly of the. 
International Council of Scientific Unions in London ' 
in July 1946. This resolution, which arose out of 
discussions on research on nuclear energy, affirmed 


' the conviction of the International Council that 


international security and welfare would be impossible 
if in any country military secrecy be allowed to 
dominate scientific discovery or to prevent the frank 


. discussion and open publication of scientific results. 


Accordingly, the General Assembly, in the name of 
the men of science of the nations represented, 
acknowledged in this resolution the duty on the part 
of scientific workers: (a) to maintain a spirit of 
frankness, honesty, integrity and co-operation and 
to work for international understanding ; (6) to pro- 
mote the development of science in the way most 
beneficial to mankind and to exert their influence 
as far as possible to prevent its misuse; (c) to serye 
the community not only by their specielized work 


‘but also by assisting so far as they are able the 


education of the public in the purposes and achieve- 


ments of science. 


The declaration now issued by the Committee on 
Science and its Social Relations points out that the 
prominent’ position held by science in society and 
the rapid transformation of the world through the 
‘application of science carry with them, for scientific 
workers, special obligations over and above the 
ordinary duties of citizenship. The Committee lists 
among these obligations the first two recorded in the 
resolution from the International Council « f Scientific 
Unions,* *and adds three others: to examine con- 
sciously ‘the meaning and purposes of the work that 
‘he or she is performing ; when in the service of others 
to inquire into the purpose for: which the work is 
being done and the moral issues that may be in- 
volved; and to assist in the education of the people 
and government in the purposes and the achieve- 
ments of science. Furthermore, to fulfil these obliga- 
tions, the Committee urges that it is necessary to 
claim certain rights for scientific workers, and 
especially : (i) freedom of publication and the utmost 
freódom to discuss one’s work with other men of 
science; (ii) economic security and the right to 
participate freely in all activities permitted to all 
citizens; (iii) the possibility of obtaining informa- 
tion about the purposes for which his or her work 
is being done. 

Now the obligations detailed by the General 
Assembly of the International Council of Scientific 
Unions are clearly in line with the rights defined in 
the United Kingdom draft of an International Bill 


ey 
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of Human Rights, as well as with American opinion 
in this field, and are the counterpart of the freedom 
of speech and publication and information set forth 
in that draft, though it should be noted that how- 
ever admirable the sentiments it is not easy in practice 
to give precise meanings to some of the ternis. 'There 
may well be acute differences of opinion in inter- 
pretation and even sharp dispute. 
obligations and rights detailed in the new declaration 
from the Committee on Science and Social Relations, 
however, bristle with such difficulties‘and require 
very careful scrutiny before they can be ‘Accepted for 
what they purport to be and held universally valid. 

In the first place, when the proposed. charter sub- 
stitutes an over-riding professional loyalty, something 
in the nature of a Hippocratic oath, for the strong 
national loyalties of to-day, it is as well to be quite 
clear as to the consequences. Something of what may 
arise is indicated by the circumstances in Britain 
which last spring forced the Government to exclude 
from a certain range of appointments Communists 
and others whose particular political loyalties were 
suspect of over-riding national loyalties. Though there 
may be a large measure of international agreement 
on the traditional loyalty of any profession, it is 
imperative, in a world where international loyalty 
itself has commonly so little force, that national 


‘loyalties should not be disregarded too lightly, how- 


ever untoward some of their consequences may be. 

.The framers of this declaration obviously had in 
"mind the inereasing use of science for militery ends; 
but they do not appear to have taken sufficient 
account of the position of the individual scientific 
worker. It cannot seriously be maintained that the 
professional organisation of even, say, chemists is 
sufficiently strong and virile to afford a chemist the 
support and anchorage anywhere in‘ the, world which 
will enable him in any circumstances to refuse to 
work for military ends. If, say, under a dictatorship, 
persecution or other means compels him to do so, 
while in democracies and elsewhere he refuses to do 
80, the practical result might be the overthrow of 
the democracies and probably ‘of science with 
them. Be 3 


nh . 
Viewed from this angle and without other: mieastires, 


the charter might well be of no more value “thati 
the Kellogg Pact. The work of most men of science, 
however, is not primarily or even secondarily con- 
nected with preparations for war. Most of them are 
engaged in some form or other of work in industry, 
and the terms in which the obligations and rights 
of the scientific worker are set forth by the Committee 
‘on Science and Social Relations seem to take very 
imperfect account of that fact. The freedom of 
publication and freedom to discuss his work with 
other men of science must in industry be subject to 
some limitations. In practice, industry in Britain 
does pursue an increasingly liberal policy towards 
publication of research results; but while, for ex- 
ample, the practice of patenting remains, there are 
clearly other considerations, and the responsibility 
for decision as to publication and public discussion 
must remain one for management. Indeed, the 


‘claim that the man of science should be fully in- 
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formed about the purposes for which his work is 
required makes it more essential from the point of |, 
view of industry that the management should retain 
the responsibility for deoision ss to publieation. 'The 
whole trend of thought and policy is towards giving 
all workers more information as to the reasons for 
the work as the best means of securing wholehearted 
co-operation, and the Barlow Report on Scientific 


‘Staff and other reports have emphasized the import- 


ance of taking scientific and technical staff into the 
full confidence of the management. The wisdom of 
that practice was demonstrated repeatedly during 
the War in the case of what is commonly described 
as ‘operational research’. 

That, however, is reciprocal. ‘The confidence of 
management in the scientific worker must be met 
by & readiness on the part of the scientific worker to 
respect that confidence, and by the understanding 
that there are times when it is not in the public 
interest to disclose information acquired in con- 
fidence. 'The disclosure of confidential information 
cannot be claimed as a right, above all in the face 
of a formula which almost enjoins a scientific worker 
so minded.to pry into the whys and wherefores of 
what he is doing. While very few would be likely to 
abuse such a right, no commercial firm could be 
expected to tolerate the absurd position which might 
arise, and any charter intended for universal accept- 
ance must have regard to the conditions of every 
life in which the rights and responsibilities it adum- 
brates will be exercised. 

What sometimes appears to have escaped the 
minds of those responsible for drafting the present 
charter is that freedom and rights are contingent. 
Seldom, if ever, can they be regarded as absolute. 
That much was implicit in the United Kingdom draft 
of an International Bill of Human Rights, and 
discussions at Geneva and elsewhere have indicated 
not only the difficulty of giving precise definition to 
rights which could be legally enforceable, but also 
the value of a declaration as opposed to a legally 
binding international agreement. A declaration 
which, without being Utopian, represented the 
practice of the most advanced countries might be 
accepted sincerely as a standard, and may well prove 
to be the most satisfactory solution to the prolem 
so far as it. touches men of science. 

Much searching and honest thought will have to be 
given to the problem if a set of formule is to be 
derived which can command universal assent and 
respect without being too vague to be of value. The 
present declaration cannot be regarded as more than 
& contribution to the discussion, if indeed it were 
ever intended as more. At least it deserves to be 
examined and criticized constructively by those more 
familiar with the problems of industry and competent 
to assess the position of the industrial scientific 
worker than the members of the Committee on 
Science and its Social Relations itself would appear 
to be. The ethical and moral basis of world order 
and international co-operation will not be achieved 
without an intellectual effort at least comparable 
with that through which the discipline and tradition 
of any profession have been developed. 
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: Natur und Erkenntnis 

Die Welt in der Konstruktion des heutigen Physikers. 
Von Prof. Arthur March. Pp. viii + 239. (Wien : 
Springer-Verlag, 1948.) 21s. 


HE author, ` 

pioneers in the field of quantum theory, has in 
this book made the attempt to' present the funda- 
mental ideas of modern physics without the use 
of mathematics in such a way that an intelligent 
reader could really understand their implications. 
For this purpose it is of paramount importance to 
analyse in everyday language the hidden meaning 
of the mathematical formalism. This is a tremendous 
task, and it seems doubtful if readers who have no 
knowledge of higher mathematics can in this way be 
made to understand what is meant by infinite 
matrices, eigenvectors, invariants, etc. A few 
chapters are devoted to the discussion of the nature 
of particles and of waves, and the author makes 
every effort to explain the apparent contradiction 
between the two aspects of one and the same pheno- 
menon. In spite of this, I think, the average reader 
will sometimes feel rather giddy from the exertion of 
having constantly to change his angle of view during 
complicated discussions, like the one on the meson 
theory of nuclear forcés. 

The most important part of the book is that in 
which the author attempts to explain, in a generally 
intelligible way, the idea of a fundamental smallest 
length in Nature, and in his foreword he confesses 
that he has written the book mainly for this purpose. 
As the Planck constant h restricts the detailed de- 
scription of events and reduces them to ‘elementary 
acts’, similarly the existence of a smallest length 
I, restricts the measurement of space (and con- 
sequently of time), and puts a limit to the analysis 
of space and time relations. It is shown how by the 
introduction of this new principle certain serious 
difficulties concerning the interaction of fields and 
particles can be removed satisfactorily. x 

The author also tries to make the reader acquainted 
with the philosophical implications of the quantum 
theory. His own attitude as that of a ‘phenomeno- 
logist’ is to object to the use of ‘not measurable’ 
quantities in a physical theory?although he raises 
no objections against the use: of continuous co- 
ordinates (which are not measurable according to the 
principle of a smallest length) or against the use of 
complex wave functions (which are not ‘observable’ 
quantities in quantum mechanics). He maintains 
that present-day quantum theory already provides 
the fullest possible description of the physical world 
and that we simply have to accept as a not further 
explicable fact that the individual phenomena are 
not subject to the law of causation, but that it 
nevertheless applies to mass phenomena. This 
sounds rather like Du Bois Reymond’s defeatist 

“ignorabimus”, and the majority of scientific men will 
prefer Hilbert’s famous motto : “We must know and 
we shall know". 

The book is not intended to describe the historical 
development of the ideas to which it is devoted, and 
so the names of the discoverers of the most important 
facts and ideas are only casually mentioned. But 
certain omissions are to be regretted ; although, for 
example, the statistical interpretation of quantum 
mechanies forms one of the main fundamentals of the 
&uthor's discourse the name of the originator of this 
idea, Max Born, is not even mentioned. The in- 
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who is well known as one of A 
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clusion in the book of a short historical review with 
names and data and references to original literature, 
and an index of subjects and authors would certainly 
increase its value. 

The book makes very enjoyable ‘reading because of 
the charming way in which the subject is presented, 
although it was written under most distressing 
external conditions. It is to be hoped that it will be 
translated into English so that it may become 
available toa broader publie in this and other 
countries. R. FÜRTH 





A REVIEW: OF TRACER WORK 
Dix ans d'application de la radioactivité artificielle 


By Dr. Pierre Süe. Pp. 258. (Société d'Éditions 
Scientifique, Paris, 1948.) 675 francs. 


‘HE Scientific Information Conference held by - 
the Royal Society during June 21-July 2 has 
directed the attention of wider circles to the import- 


.&nee of the work of abstractors and reviewers for 


the progress of science. One of the Conference’s 
recommendations was that “senior scientists should 
regard the provision of reviews as an important 
ancillary to the pursuit of new knowledge”. It is 
obvious that the need for such help is greatest in 
rapidly expanding branches of science, as, for ex- 
ample, radioactivity. 

That scientific workers in other countries are of the 
same opinion is shown by the survey on the use of 
radioactive tracers just published in Paris. The 
author is Dr. P. Stie, research director in Prof. 
Joliot’s Laboratoire de Chimie Nucléaire. It repre- 
sents a practically complete compilation of the relev- 
ant literature up to Septémber 1947. The essential 
part is a chapter in which the material is arranged 
according to the subject of the researches; if the title 
of a paper does nòt seem sufficient, a brief summary 
of its content’ ig added. Only the author of the paper 
and a number are given in these tables; the biblio- 


-graphic reference is to be found in the succeeding 


alphabetie list of author names. If there are several 
&uthors, only the first one is mentioned, which makes 
it, unfortunately, impossible to trace in this way the 
other authors whose existence is indicated by an 


: Yet al. only. A third list which will frequently prove 


helpful: ‘arranges the papers &ecording to the radio- 
‘elements used. 

The book begins with a survey of all radioactive 
nuclides, based largely on the well-known tables 
published by Prof. G. T. Seaborg in 1944. The fact 
that the author found it advisable to reproduce, 
for the benefit of his readers,.so much published 
material shows very clearly the present weakness 
of our arrangements for the distribution of scientific 
information ; for the re-setting of such complicated 
tables is an unpleasant task where,the danger of 
misprints can only be avoided by very time-con- 
suming proof reading. However, the printers and 
correctors seem to have been very successful, more 
so here than in other parts of thé book; but for the 
errors which do occur in this first edition, certainly 
no excuse is needed. One regrets that, besides mis- 
prints, different types of lettering have sometimes 
been used by the printer without any apparent reason, 
and that there is no clear system in abbreviating the 
titles of the scientific journals, one and the same : 
appearing under very varied contracted forms. It ' 
would no doubt have been useful to add a list of the 


€ 


5I0 


abbreviations used, especially as some of the rarer 
ones can scarcely be interpreted by the average reader, 
and the understanding ‘of others is made more 
difficult by printers! errors. ` . 


So long as the compilation of such reviews remains ., 
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problems and those needed as a background to 
appreciate the significance of the latest work. After 
two introductory chapters on the production and 
measurement of low temperatures, the main headings 
are the properties of helium, specific heats in general, 


the arduous task of busy research workers’ they will: j-dlectrical conductivity, (including superconductivity) 
always have to choose between the two eyils: of and ‘magnetism. Not only may the book be warmly 


allowing a number of inconsistencies and errors to - 
remain, or to delay publication with the risk that some ' 
of the material will already be out of date when the '' 


book appears; the only way out of this dilemma 
seems to be the preparation of such reviews by 
permanent staffs of professionals and, if possible, in an 
international organisation. Pending that? the very 


comprehensive and well-arranged bibliography given’: 


to us by Dr. Süe will be found most useful by all 
laboratories working on radioactive tracers. Nothing 
equivalent seems to exist yet in the Anglo-American 
literature, although the bibliography contained: in 
Appendix 6 of the Fourth Semiannual Report of the 
U.S. Atomic Energy Commission, which lists all 
papers on-isotope utilization that have recently come 
to the attention of its Isotopes Division, is similar in 
arrangement. F. A. Panera 


LOW TEMPERATURE PHYSICS 


Low Temperature Physics 

By Dr. L. C. Jackson. (Methuen's Morographs on 
, Physical Subjects.) Revised second edition. Pp. 
*yi +- 180. (London: Methuen and Co. Ltd., 


1,1948.) 65. net. 


f, 


' 


HE great attraction of low temperature physics 

as a field of: research is that so many of the' 
phenomena still lack any fundamental theory, so that 
the outcome of any new experiment,is rarely a fore- 
gone conclusion. The outstanding, phenomena at 
present requiring something deeper: than ‘phenomen- 
ological’ theories are supercondictivity and the 
properties of liquid helium, and othép as yət unsus- 


_ . pected phenomena may ‘come to light*when the new 


range of low temperatures below 1° K. is properly 
exploited. The interest of ,these problems was 
beginning tb'be more widely recognized just before 
the War, and with the resumption of scientific’ work 
‘after the War there has been a great expansion, 
particularly in the United States, of the facilities 
necessary for research at temperatures within E few 
degrees of the absolute zero. : 

The appearance of a second edition of Dr. Jackson's 
excellent monograph is thus particularly timely, both 
because of this increased interest and of the con- 
Siderable advanees made since the first edition 
appeared in 1934. Dr. Jackson, who was a pupil of 
Kamerlingh Onnes at Leyden some twenty-five years 
ago and is at present in charge of cryogenic work at 
Bristol, writes with the authority of first-hand 
experience. The treatment (which is essentially the 
same as in the first edition, but brought up to date) 
combines very successfully an account of the general 

' principles of each topic discussed with just sufficient 
practical’ detail and numerical data to make the 
description come alive; theoretical results are not 
usually derived in detail but enough is said to give a 

, qualitative idea of where they come from, and 
references to more detailed treatments are indicated. 
In such & short book it is impossible to cover more 
than a selection of topics, and & wise choice has been 
made both of subjects which are of interest as topical 


‘recommended .as an excellent introduction. for the 


final honours student or the intending research 
student, but it may also be read with benefit as a 
well-balanced survey by those already working in the 
field. ` ‘ D. SHOENBERG 





AMERICAN WAR-TIME CONTRIBU- 
TIONS TO STATISTICAL METHOD 


Selected Techniques of Statistical Analysis for 
Scientific and Industrial Research and Production 
and Management Engineering 

By the Statistical Research Group, Columbia Uni- 

versity. Edited by Churchill Eisenhart, Millard W. 

Hastay and W. Allen Wallis. Pp. xiv + 473. 

(New York and London: McGraw-Hill Book. Co., 

Inc., 1947.) 36s. ; 


N the United States, as in Great Britain, the value 
of statistical method and technique became 
especially recognized during the War. This was an 
inevitable outcome of need, but is perhaps also some 
tribute to the contributions of the comparatively few 
statistical workers. The Statistical Research Group 
of Columbia University worked for the Applied 
Mathematics Panel, Office of Scientific Research and 
Development. One of its major contributions to 
technique was sequential analysis, the subject of an 
independent monograph recently prepared by its 
principal creator, A. Wald. The editors of the volume 
under ‘review had the rather difficult task of assem- 
bling other much more miscellaneous work, which 
arose as “almost a by-product of the responsible and 
co-operative handling of practical military, scientific, 
engineering, and production problems". 

They have done this with a series of more or less 
self-contained and independently written chapters by 
various authors. *'These have been arranged in three 
parts: the first, on- "Industrial Statistics", including 
two long chapters by W. Allen Wallis on the “Use 
of Variables in Acceptance Inspection for Percent 
Defective" and by Harold Hotelling on ‘Multivariate 
Quality Control, Illustrated by the Air Testing of 
Sample Bombsights"; the second, on "Planning 
Experiments"; and the third on '"Techniques and 
Tables”. Unfortunately this arrangement is at times 
extremely arbitrary; for example, it is not very 
obvious why two technical investigations by Churchill 
Eisenhart on the “Effects of Rounding or Grouping 
Data" and the "Inverse Sine Transformation of 
Proportions" should be allocated to different parts. 
The references to sequential analysis seem unsatis- 
factory, an elementary account by Wallis concluding 
the volume, whereas the first chapter includes a 
sequential problem of strictly more complex type. 

Such limitations cannot, however, be entirely 
avoided in an ad hoc collection of this kind. Provided 
it is not regarded as a text-book, but as a record of 
miscellaneous work, it serves two purposes: (1) as 
a reference book (with some useful tables and charts, 
and an almost too exhaustive index); (2) as an in- 
dication of the potential value of such techniques, in 


e 


D 


none the less of considerable interest. 
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peace as well as in war, to its intended ines 
“scientists, engineers, managers, and statisticians”. 


One may wonder how much the middleftwo, at least, . 


of these groups like the presentation, 8nd might not. 
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in had no head and it would seem may have beei 
t used às a stand over which the skin and head of ia 
| real bear eould be thrown. ,Lhis appears to have 
been used as a target, and’many of the arrows, 


have preferted the technical notes cortluding, some ¢, | penetrating the skin, have left marks in the clay 


of the chapters to have spread:to cover most ‘of hs 
exposition, leaving a simple introduction in eachsasoct, 
to summarize the article. This would,:however, have * 
meant still mcre editing to meet a rather speculative .. 
requirement, for many engineers and industrialists ` 
have by now recognized the value of statistical 
techniques and do nót need to be so spoon-fed. 
Perhaps before long even the claim in the preface: that 
"the chemical, physical and‘ engineering sciences are, 
on the whole, distinctly backward in the statistical 
planning of experiments and'the analysis of empirical 
data, at least by comparison with. the social, bio- 
logical, and agricultural sciences" (compare the 
war-time success of biologists in the kindred subject 
of operational research) will no longer be tenable. 
M. S. BARTLETT 


FRENCH PAL/EOLITHIC ART - 


Le centre préhistorique de Ganties-Montespan 

(Haute-Garonne) 

Par Félix Trombe et Gabriel Dubuc. (Archives de 
l'Institut de Paléontologie humaine, Mémoire 22.) 
Pp. 128. (Paris: Masson et Cie., 1947.) 1,200 francs. 

HIS Mémoire of the Archives de l'Institut de 

Paléontologie humaine deals with paleolithic art 
discovered in the side galleries of an underground 
river by Monsieur Casteret in 1922. Near the little 
village of Ganties in the region of Saint Gaudens to 
the south of the River Garonne there occurs a sort of 
natural reservoir at the base of a low chain of lime- 
stone hills which separate Ganties from another little 
village, Montespan. During sons of time the waters 
which accumulate in the ‘reservoir’ have filtered 
through the limestone hills, eventually forming an 
underground river which comes out at Montespan to 
form a small tributary of the Garonne. 

During the exceptionally dry summer of 1881 the 
water in the ‘reservoir’: fell so ‘low that the under- 
ground river was for the first't'timie disclosed and 
partially explored. Since then" the water always 
stood too high and no further. exploration was 
possible until 51912, when an ;artificial'entrance was 
made. In 1922, however, Monsieur Casteret dived 
under a siphon at the Montespan exit and started to 
explore the underground river from that end. In 
some dry side galleries he came upon examples of 
palæolithic art—engravings, clay tracings and model- 
ling, etc.—and these have now been made more 
accessible, In the vicinity are some rock-shelter 
‘homes’, where. traces of upper paleolithie man's 
handiwork, including some examples of the ‘home’ 
art, have been found. 

Monsieur Casteret fourid no strikingly beautiful 
works of art, nor do paintings.ocour; no lovely painted 
bisons like those in the cave of Niaux, which is not 
so very far away, were discovered, but the finds are 
Some of the 
engravings, judging by their style, were probably 
the work of Aurignacian man, 8s too were most of 
the tracings in clay which recall closely those of the 
cave of La Clotilde in northern Spain. 'The rést of 
the engravings would seem to be early Magdalenian 
in date. The discovery of the body of a cave bear 
modelled in elay raises some interesting problems. 


;underueasie- 
The volume gives & full account of the site and 


the history of the discovery, and the prehistoric 


arb is fully described and illustrated. As is true 

"for almost all the Mémoires of the Archives de 
;Institut de Paléontologie humaine, it is indis- 
pensable for the student of prehistory, and this is 
especially, t true, if his interests are particularly focused 
jon the upper paleolithie ‘art. M. C. Burxirr 
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} BRITISH TRADE UNIONISM 


British. Trade Unionism 
Six Studies by P.E.P.. Pp. vii +184.", 
P.EP., 1948.) 15s. net. 


N several broadsheets, notably that on "Output 
| and the Worker", in April 1945, "Inside the 
"Unions", in May 1946, and "Framework of Collective 
.iBargaining", Political and Economie Planning has 
already examined problems confronting’ the trade 
unions and their position in a society. organised for 
full employment. The present report carries that 
examination a stage further. It is primarily a factual 
study of British trade unions and their place in 
industrial relations, and is intended rather to provide 


‘(London : 


à firm foundation for the future study of policy than ' 


to indicate solutions to the numerous vital problems:"* 


which: it brings into the light of public discussion. 
The wider interest of the study, moreover, is derived 
from the relation of the inquiry and the discussion 
„it seeks to stimulate to the larger problem of active 
defnocraey on bien Elanning is simultaneously 
engaged. : 
The six studiet comprising the present volume 
cover. .first the, , structure of the trade unions, their 
Size, hierarchy’ and the characteristics of union 
membership at the three levels distinguished in the 
earlier broadsheet: the national officials, the active 
branch membership and the rank and, file. In 
emphasizing the dynamic human relationships, this 
study makes a welcome contribution to a wider 


and more sympathetic understanding of the unions ' 


oh} ‘the ‘part of the general public. This contribution 
is the" more important as much of the second study , 


is perforce purely descriptive, and the outline it gives | 


of the formal machinery of negotiation loses something 
of this vital human touch because it is compressed 
to @ mere sketch. The balance, it is true, is redressed 
by a concluding section which stresses the underlying 
similarities of the main types of machinery and the 
effect upon them of the increasing concern of govern- 
ment with wage levels. 

f In the third study the part played by the trade 
unions in the determination of wages is brought out; 
the factors determining wages are indicated and some 
of the implieations of the social redistribution of 
income and of a national wages policy are briefly 
reviewed. The latter part of this study covers such 
other subjects of negotiation as;hours and overtime, 
demarcation of crafts, apprenticeship and the like. 
The fourth study, entitled “The General Staff of 
Labour”, describes the work of the General Council 
of the Trades Union Congress, the. evolution of a 
oratia trade union policy and the relations- of the 


i 
! 


i 


512- NAT 


trade union movement with the Labour party, with 
employers’ organisations, the Government and, more 
briefly, with international bodies. 

/ Valuable as are these studies in removing mis- 
conceptions regarding trade unions, the fifth study 


gives & clear account of the position and functions 
of the shop steward that can scarcely fail to assist 
constructive thought on the whole question of 
organisation at the workshop level and the develop- 
ment of joint consultation, whether from the point 
of view of production or for other purposes. Moreover, 
the concluding section on psychological’ and other 
factors affecting relations indicates the importance of 
a number of the:problems which the Panel on Human 
Factors of the Committee on Industrial Productivity 
is already examining. 

For these factual studies, that Committee may well 
be’ grateful to Political and Economie Planning; but 
the last study, of trade unions in post-war Britain, 
which surveys trade unionism in relation to economic 
policy, full employment, nationalized industries and 
other major questions of the day is undoubtedly that 
‘which will have the widest appeal. This brilliant ' 
but sympathetic analysis should challenge con- 
structive thinking within and without the unions, 
and indicates where the real psychological obstacles 
to high productivity and industrial democracy lie. 
For this study alone. Political and Economic Planning 
has earned the thanks of all who are seeking the 
. economic recovery of Britain, and no better approach 
‘could well be made to that essential task of education 
and the improvement of publie relations than this 
‘concise and impartial assessment of opportunities, 
responsibilities and shorteornings, 


. 
x 
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‘CLINICAL ENDOCRINOLOGY 


‘Clinical Endocrinology and Constitutional Medicine 
By Dr. A. P. Cawadias. Pp. xii 4-368 + 10 plates. 
london: Frederick Muller, Ltd., 1947.) 42s. net. 


HIS .is'an interesting and useful book. The 

author has made an extensive survey of the 
clinical conditions that can be attributed to'nialfunc- 
tioning of the endocrine organs, and has based His 
observations upon & reasoned picture of the ''phys- 
iology and pathology of the neuro-endocrine sys- 
tems". The introductory part of the book, which 
deals "with this basic information, begins with a 
' discussion of the concept of hormonal action and of 
the present trend for endocrinology to find its main 
links in the general field of metabolism. 'The rest of 
the introductory section is devoted to a general 
description of the “neuro-endocrine systems" of 
which the derivatives of the branchial pouches are 
part; of the neuro-metabolic systems based upon 
the gonads and the adrenals; and of those based 
upon the pituitary and pineal. By “system” Dr. 
‘Cawadias does not mean that a given endocrine 
substance is responsible for a series of changes that 
are part of a pattern of wider change which is 
influenced by the whole endocrine system. The term 
is used ‘to emphasize the point that the endocrine 
organs work in a system with such neural structures 
as the hypothalamus, and that the latter in turn may 
be influenced by psychogenic factors. When he 
talks, for example, of the thyro-hormone system as 
being part of the neuro-endocrine system, he has in 
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mind that cortical influences can affect the hypo- 
thalamus ; the hypothalamus the anterior lobe of the 
pituitary ; and the anterior lobe the thyroid; and 
that the whole thyroid system can be activated from 


. any of these centres. 
may prove to be the most important from that point of t, 
view. In this study of relations on the job, Planning .. 


After its introductory section the book deals in 
tufn;with clinical disorders that relate to the thyroid, 
parathyroid and thymus group of glands; to those 
that relate to the gonadal adrenal group ; to those of 
the pituitary pineal group; and to those of the 
pancreas liver group. The description of each 
disorder begins with a brief definition of the condition 
it discusses, and then surveys its etiology and 
physio-pathology, its, signs and diagnosis, and its 
treatment. 

The book is well written, and contains numerous 
interesting references to the older literature. Refer- 
ences to recent advances in experimental endocrinology 
are, however, somewhat unnecessarily restricted. The 
illustrations are reproductions of drawings, and may 
not be to the taste of all readers. 


NATURE CALENDAR 


The Course of Nature 

Through the Year from the Pages of The Times. 
Pp. 336. (London: Hodder and Stoughton, Ltd., 
p 10s. 6d. net. . 


THROUGH the Year from the Pages of The 

Times’ is the sub-title of “The Course of Nature" 
by W. Kay Robinson, well known as a sound field 
naturalist and an &ble writer, with a pen in the true 
Gilbert White tradition. He speaks ‘of the changing 
seasons, the happenings of the passing days and 
reviews the pageant of the year in two weekly 
commentaries. 

Beginning with "New Year Bird Songs" and the 
music of the ‘great tit, “who seldom fails to ring his 
bell before this month is one week old", Mr. Robinson 
journeys interestingly onwards through the months 
to finish at Christmastide with thé great tit once 
more trying his voice. On the way the author has 
much to write about; for example, one of his January 
notes deals with the “grey squirrels New Year 
Celebrations’. Commenting on the activity of the 
grey squirrel "during the hardest of weather he goes on 
to say: “As one passes through the oakwoods one 
hears, first, a ‘huff, huff, huff’, followed by the queer 
sound which, beginning like a jay’s harsh screeching, 
ends like a kitten’s mew, and is possibly a love-call, 
possibly a challenge, or perhaps just means the 
squirrel is very much annoyed”. The reviewer 
believes this cry to be a love-song, an idea supported 
by the date of birth of the young, many litters 
being born in February. 

From squirrels to moles, from moles to waxwings, 
and then to redwings, flits the author’s pen, com- 
menting with regard to the last named on their 
inability to stand prolonged hard weather. “Though 
they come to us from colder regions to the north, the. 
redwings seem constitutionally less fitted to with- 


. stend the rigours of winter than our own thrushes 


and blackbirds, and once the hedgerows have been 
stripped of berries they are in a bad way." But to 
appreciate this excellent survey of Nature through 
the seasons it must be read chapter by chapter, for 
it is full of good matter and that whether the month 
be January or June. FRANCES PrrT 
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Thomas Jefferson Among the Arts 
An Essay in Early American Esthetics. By Eleanor 
Davidson Berman. Pp. xviii+305+20 plates. (New 
ne Philosophical Library, Ine., 1947.) 3.75 

ollars. a 


E view of the distinguished position occupied aby” 


the United States to-day, one is perhaps apt.to 
forget what strife and labour went into the develop- 
ment of the young republie in the period of its third 
president. Those were times when ‘art’ was too 
expensive, yet in all its forms, so much to be desired. 
Thus we find Jefferson the revolutionary; workman, 
writer, thinker, toiling ever and anon to establish 
culture, both abstract and material, in his youthful 
America. To him there was no difference between 
‘pure’ and ‘applied’ (whether art or science); all was 
for the benefit of mankind, and the pursuit of the 
good. Naturally, this led to some strong likes and 
dislikes, short shrift for Plato and Samuel Johnson, 
to mention but two. 

Love of contrast is characteristic ; formal Palladian 
architecture, surrounded by ‘serpentine’ gardens, as 
if to say “Oh Western Wind, blow soft and kind” 
upon the exceedingly solid and uncompromising 
stone buildings he admired and advocated. The 
author of the Declaration of Independence is entitléd 
to such light and shade in his dealings with contem- 
porary events. 

The book itself is a careful document on the whole, 
somewhat disfigured by a fantastic misprint (“No- 
garth” for Hogarth) on Plate 10, but pleasant to read 
and valuable for its references. It depicts Jefferson 
the man, very much a son of the Enlightenment, the 
master-craftsman of his age. Fi I. G. RAWLINS 


Magnetic Materials 

By Dr. F. Brailsford. (Methuen's Monographs on 
Physical Subjects.) Pp. ix+166. (London: Methuen 
and Co., Ltd., 1948.) 6s. net. 


HE appearance of this excellent monograph is 
opportune. During the past decade there have 
been immense advances in the quality of magnetic 
materials, both for cores of special transformers, 
electro-magnets, and particularly for permanent 
magnets, leading to greatly improved instruments, 
methods of measurement, and components generally. 
In one field alone, that of recording sounds on wire 
or powder, the whole process of magnetization had 
to be re-investigated, with-a resulting new idea in the 
solection of material, leading to the sudden improve- 
ments which are about to be made commercial. 
The author gives the clues to these reconsidera- 
tions, by relating the observed phenomena to defects 
in the shells of electrons and the rigidity or otherwise 
of the crystal lattice. Theory has indicated the lines 
of advance, and, in the laboratory, there are already 
‘better’ (that is, better for special purposes) materials 
which are impracticable only by reason of cost. 
The main purpose is, however, to give a complete 
story of the theory behind the materials, and this is 
offered with the utmost clarity. L. E.C. H. 


Fahrten in Island - 
Von Rudolf Jonas. Pp. 198 + 83 plates. (Wien : 
L. W. Siedel und Sohn, 1948.) 3.50 dollars. 

N 1935 a party of Austrian scientists under Dr. R. 

Jonas and Prof. F. Nusser made a crossing of 
Vatnajökull, Iceland. The personnel was organised 
by the Austrian Students’ Travel Association. The 
participation of the National Union of Students in 
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England was proposed but could not þe arranged in 
time. Some glaciological research was completed and 
part of the northern margin of the ice was mapped. 
This book is concerned mainly with that expedition 
and contains some' good accounts of Icelandic 
scenery. The nunatak known as Mount Paul was 
rediscovered and fixed, and the crater of Sviagigur 
was explored. The numerous illustrations are excel- 


' lent and the maps are adequate. i 


Cosmic Rays and Nuclear Physics 
‘By Prof. L. Jánossy. (Frontiers of Science Series.) 
Pp. xiv 4- 186. (London: Pilot Press, Ltd., 1948.) 
9s. 6d. net... 


HIS is a more popular version of the book on cos- 

mie rays by the same author which was reviewed 
in Nature of May 22, p. 785, 1948. 'The subjects 
treated, and their ordering, are much the same asin 
that book, though less detail is given. Theory is, in’ 
the main, omitted ; but the most important formule 
are quoted, and & valiant effort is made to explain 
how they are derived. The book, like the earlier 
one, aims at comprehensiveness ; but is not too well 
arranged. 

The Frontiers of Science Series, of which the book 
forms part, aims at serving the non-specialist public 
who have outgrown the ‘told to the children’ approach. 
But this book can appeal only to a restricted public ; 
for example, it introduces without explanation 
technical terms like azimuth, pentode, radius of 
curvature, electron volt, rest mass and energy, 
relativistic velocity, etc., and the fact that relativistic 
ideas are in principle explained later would scarcely 
compensate for the confusion which their first mention 
would evoke. The book could be read with profit by’ 
a man who has taken a science degree with physics as 
at least a subsidiary part, or by a brilliant schoolboy, 
and can be recommended to people like these. But it 
is not a popular book in anything like the usually 
accepted sense; it is a beginner’s research manual, 
characterized by the researcher’s inclusion of much 
detail, many references, and minor qualifications of 
general statements. It can be warmly recommended 
to people of the right sort ; but one cannot agree that 
it achieves the avowed aim of the Series in that it 
"requires no previous specialized. knowledge”. 

"E oe T. G. COWLING 


Adventures with a Naturalist 
By Roy Bedichek. Pp. 258. (London: 
Gollanez, Ltd., 1948.) 125. 6d. net. 


"[ *HE scene of this book is in Texas, and its theme 

is the effect of the white man on animal and plant 
life. The author begins: “I have been looking over 
a two-hundred-aere plot of fenced land and trying 


Vietor 


£ 


, to compare the life it now supports with that which 


it had been supporting for thousands of years when 
the first white man occupied it a hundred years ago”. 
Although Mr. Roy Bedichek entitles his work, 
"Adventures with a Naturalist”, although the title 
is excellent and he takes us on many delightful 
adventures observing a variety of birds, mammals 
and plants, we ever come back to the distressing 
effect of the white man, his agriculture and other 
activities, on the indigenous fauna and flora, an all 
too sad effect not limited to the American continent, 
but associated with him the world over. This is an 
interesting and pleasant book, despite its pre- 
occupation with a mournful theme, and covers & 
wide field of Nature and country life. 
Frances Pirt 
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GENETICS OF CANCER 


o% of the many problems arising from the study 
N of tumour transplantation and of chemical 
carcinogens is the variable degree of susceptibility to 
cancer shown by different animal strains. This 
phenomenon has focused attention upon the hered- 
itary basis of cancer, and & great wealth of experi- 
mental data has now accrued. The aim of the recent 
symposium on the Genetics of Cancer held in London 
during June 24-25, and sponsored jointly by the 


Genetical Society of Great Britain and by the British’ 


Empire Cancer Campaign, was to survey .this field 
and direct attention to the significance of such recent 
discoveries in genetics as, for example, the role of 
cytoplasmic particles in heredity, differentiation and 
' disease. l ; 

The symposium could cover only certain selected 
groups of problems, and the papers presented centred 
around three main topics: (1) the inheritance of 
tumours in animals, (2) the genetical aspects of virus- 
induced and chemically induced tumours, and (3) the 
inheritance of cancer in man. 


(1) The' genetical basis of tumour transplantation 
. in mice was discussed by Dr. P. A. Gorer (London), 
according to whom tumour-transplantability depends 
on a number of genes, some of which determine the 
production ‘of specific antigens, identified as the 
‘histo-compatibility’ antigens. The high rate of poly- 
morphism observed in various strains of mice by 
serological analysis Dr. Gorer attributed to the high 
rate of mutation of these genes, a fact which would 
, Also explain the frequent failures of tumour trans- 
plantation. 

The genetical basis of tumour production and that 
of its transmission may be quite eae in com- 
plexity, as was shown by Dr. G. Hégreffe (Copen- 
hagen). ‘Transmission of leukenija in the ‘Aka’ 
strain of mice seems to be due to 2 single Mendelian 
factor inherited as an autosomal dominant. From 
transplantation experiments, however, it became 
apparent that the genetical basis of tumour pro- 
duction is much more complex. 

The genetical factors involved usually operate 
through various intermediate agencies’ such as hor- 
mones. When these intermediaries are analysed in 
isolation the primary biological factors of tumour 
production may be completely obscured, and this 
feature was well demonstrated by Dr. R. Korteweg 
(Amsterdam), who dealt with the influence of cestro- 
genic substances on tumour susceptibility. From his 
data it appears that the high incidence of mammary 
tumours in certain strains of mice is correlated with 
excessive secretion of cestrogens, and that at least 
part of the genetically determined disposition is 
caused by over-production of gonadotrophie hor- 
mone. E 

The complexity of the hereditary basis of tumour 
production "was further emphasized by Dr. L. 
Dmochowski (Leeds) who analysed the interaction 
of mammary ' tumour-indueing ‘milk-factor’ and 
genebie constitution in the development of breast- 
tumours in certain high- and low-breast cancer 
strains of mice. Dr. Dmochowski arrived at the 
conclusion that there are two distinct sets of genetic 
factors, one controlling the susceptibility of breast 
tissue cells to the milk factor, the other controlling 
the propagation of the milk factor itself. The influence 
of hereditary factors on the production and trans- 
mission of the milk-agent was again made clear by 
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Dr. W. E. Heston (Bethesda, U.S.A.), whose experi- 
ments have shown that the milk-agent is not itself ' 
active, but rather prepares the substrate, that is, the 
mammary glands, for the initiation and mediation of 
tumour production by genetic factors. Dr. Heston's 
‘analysis suggests that mammary tumours may be 
induted in the absence of the milk-agent through the 
provision or construction of certain genetic and 
environmental patterns. 


(2) The alteration of the genetic structure of cells 
by chemical means is a subject of relatively late 
development in genetics, and throws light on 
the possible mechanisms underlying not only 
‘spontaneous’ or naturally occurring mutations, but 
chemical carcinogenesis as well. Dr. M. Demerec 
(Cold Spring Harbor, U.S.A.) presented evidence that 
when Drosophila males were exposed to aerosols of 
seven carcinogens (four hydrocarbons, three azo- 
compounds) six such compounds were found to be 


. mutagenic, while of nine non-carcinogens (five hydro- 


carbons, four azo-compounds) only two were muta- 


-gens. Somewhat similar results were obtained by Dr. 


J. G. Carr (London), and it would seem that specific 
chemical compounds can certainly induce permanent 
alteration in the hereditary structure of cells, whether 
germ-cells or somatic cells. Prof. L. C. Strong (Yale 
University) described a multiplicity of biological 
effects obtained by injection of methylcholanthrene 
into a series of mice over many generations. Some 
of these effects are definite point mutations, some are 
non-genetic, while others are possibly induced by 
inhibition of émbryonic morphogenesis at critical 
periods. v. 

Data were also obtained by Demereo, in experi- 
ments with aerosols of carcinogens on Drosophila, 
indicating that there is a. semi-dominant gene which 
determines whether or not an individual will be 
sensitive to the chemical induction of genetic change. 
There is no doubt that experimental evidence of such 
a diversification of gene-controlled susceptibility to 
chemical effects is of the greatest significance in 
relation to the causation of cancer. The work of Dr. 
A. W. Greenwood (Edinburgh) on the inheritance of 
susceptibility and eresistance to the virus-induced 
Rous sarcoma showed.the existence of such genetically 
controlled differences in fowls. f 

The work of Sonnek6m and others has established 
the existence,,of speciàlscytoplasmie particles which 
also play a part in héredity. Prof. P. B. Medawar 
(Birmingham), through experiments on colour trans- 
formation in guinea pigs’ skin, has provided what 
may be another example of the particulate basis of 
somatic cellular heredity, and has indicated that these 
determining particles can behave ‘infectively’ towards 
other cells. Dr. C. D. Darlington (London) further 
suggested that the origin of some types of cancer can 
be ascribed to mutation in such cytoplasmic determ- 
inants. By analysing the relationship between 
carcinogens and viruses and its bearing on the origin 
of cancer, Prof. A. Haddow (London) concluded that 
carcinogens may induce change in a cytoplasmic 
particle analogous with a virus, and that the change 
may be brought about directly or through a primary 
change induced in nuclear genes. In work carried 
out by Prof. R. D. Passey and his collaborators at 
Leeds, particles of 200-350 A. in diameter were 
identified by the electron microscope in the milk and 
tumours, of high-cancer strain mice, and the biological 
test of these particles, for tumour-inducing activity, 
is awaited with special interest. 
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(3) In the session dealing with the inheritance of 
cancer in man, the symposium was presented with. a 
general survey of the problem by Prof. T. Kemp 
(Copenhagen). The investigations carried out in 
Denmark suggest a genetical basis for predisposition 
to cancer, involving | several genes, and furthermore 
that the localization, pathological features, rate of 
development and the time of onset of tumours may 
be similarly controlled. Since environmental factors 
also play a part in the development of particular 
kinds of cancer, any analysis of the heredity of cancer 
in man inevitably meets great difficulties. In order 
to compare the incidence of cancer in families with 
that in the total population, a critical collection of 
control material is required, and the difficulty of 
obtaining such material was stressed by several 
participants in the symposium. To a certain degree 
the problem has been solved by Prof. L. S. Penrose 
(London) and his collaborators, using the Registrar- 
General’s statistics for calculating the expected pro- 
portion of breast cancer and cancer deaths among 
relatives dying at all ages and at most periods of the 
immediate past: the expected death- and incidence- 
rates for relatives can thus be compared with the 
observed figures. Prof. Penrose analysed the family- 
histories of 510 cases of mammary cancer by this 
method and found that the proportion of deaths due 
to mammary cancer in the patients’ relatives was 
significantly increased, the rates for other types of 
malignancy remaining unchenged., Similar con- 
clusions were arrived at by Prof. D. Smithers 
(London) from the study of family-histories of 459 
patients with cancer of the -breast. Prof. Penrose 
concluded that a specific geneticalagent is responsible 
for mammary cancer in man. Evidence concerning 
the nature of this agent was obtained from studying 
incidence in paternal and maternal relatives, laterality, 
age of onset and history of breast feeding in the 
patient’s own infancy, from which Prof. Penrose 
found some indication that the specific agent might 
be cytoplasmic but probably not transmitted through 
the milk. 

The studies carried out by the Danish Cancer 
Registry on twins, under the direction of J. Clem- 
mesen, were presented by Dr. Th: Busk (Copenhagen). 
From these it.seems there is a greater tendency to 
higher incidence of cancer among} "partners of identical 
twins afflicted with cancer thah’ among partners of 
fraternal twins with cancer,.and: also &.clear tendency 
for tumours in identical pairs to affect corresponding 
organs in both partners, whereas this is not the case 
among fraternal twins. Though the investigation 
covered about 30,000 cancer patients, only 187 twins 
‘with cancer were found suitable for analysis. 

It is hoped that the investigations reported at the 
symposium will direct attention to the importance 
of recording comprehensive family histories.. The 
need for collaboration in these matters between 
physicians, geneticists and statisticians was illus- 
trated in a paper by Dr. P. C. Koller (London), 
who presented two family-histories of xeroderma 
pigmentosum, one showing an unusually mild mani- 
festation of the disease. The distribution of this 
condition among the two sexes and the unusual 
pathological features throw further light on its 
genetical basis and suggest that we may need to 
modify Haldane’s concept of partial sex-linkage in 
respect of this particular disease. 

. The proceedings of the symposium will later be 
published in the British Journal of Cancer. 
P. C. KOLLER 
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THE Rh FACTOR OF BLOOD 


URING the summer meeting of the British 
Medical Association in Cambridge, the patho- 
logical section held a discussion on “Recent Advances 
Only the 
opening speaker kept strictly to this title, the other 
two invited speakers reading papers on closely 
related topics; therefore each contribution will be 
described separately. x 
‘Prof. D. F. Cappell, of Glasgow, first briefly 
described the history of the discovery of the Rh 
factor. Landsteiner and Wiener, seeking to extend 
knowledge" of the complexities of the agglutinogen 
M in man, immunized guinea pigs with the blood of 
rhesus monkeys. Surprisingly, they found that the 
resulting anti-rhesus serum agglutinated 85 per cent 
of human bloods and that the agglutinogen ‘Rh’ so 
defined was unconnected with M. Almost immedi- 
ately afterwards Wiener and Peters demonstrated 
the clinical importance of this antigen by showing 
that, in each of four cases where repeated blood 
transfusions had been followed by hemolytic reactions, 
the cause lay in the sensitization of the patient to 
the Rh antigen. Levine and his co-workers then 
showed that the dreaded intra-group transfusions of 


"women in the puerperium were also the result of 


iso-immunization to Eh, and they directed attention 
to the almost invariable association of such reactions 
with death of the fœtus or the occurrence of icterus 
gravis neonatorum. They produced striking statis- 
tical evidence that in these cases the Rh negative 
mother became sensitized during pregnancy to the 
Hh antigen in the blood of her foetus and formed Rh 
antibodies. 

Prof. Cappell suggested that the term Rh factor 
Should be reserved for the antigenic eomponent 
common to man and the rhesus monkey, and the 
term Rh blood group should be used to include the 
whole complex of antigens which had been shown to 
occur together indifferent combinations inman. Prof. 
Cappell now turned to the work of Prof. R. A. Fisher 
and emphasized that it was he who had first recog- 
nized the pattern behind the complex reactions 
within the Rh groups. Fisher first noted that the 
reactions of different bloods with two of the four 
Rh sera then discovered were antithetical, and he 
postulated that the alternative reactions were due to 
the présence of an antigen C in some bloods and of 
an allélomorph e in others. Fisher postulated the 
existence of two other pairs of allelomorphic antigens, 
D and d and E and e, which determined positive or 
negative reactions with the two other kinds of sera 
then known, which he called anti-D and anti-H. He 
predicted the discovery of two further antibodies, 
anti-d and anti-e, and the correctness of his entire 
eonception was soon demonstrated when these pre- 
dictions were fulfilled. Fisher’s original scheme had 
had to be extended since Race’s discovery of further 
allelomorphs Ow, C" and c" at the Ofc locus and 
Stratton’s discovery, recently extended by Race, of 
further allelomorphs at the D locus. 

Prof. Cappell emphasized the importance of a pure 
anti-D serum for classifying bloods as Rh positive or 
negative. For clinical purposes the important thing 
was whether a person was D positive or negative, for 
all D negative persons could form anti-D, and 
sensitization to D was far commoner than sensitiza- 
tion to the other Rh antigens. Thus, a person of 
type Cde/cde might at one time have been con- 
sidered Rh positive because of the possession of C; 
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but such a person was just as liable as one of type 
ede[cde to form anti- D &nd should be considered as 
Rh negative. 

Iso-immunization of an RA negative mother rarely 
occurred to a sufficient extent during a first pregnancy 
to produce hemolytic disease of the newborn, but 
the second or subsequent Rh positive offspring might 
be affected. Prof. Cappell had found that the earlier 
hemolytic disease occurred in a family, the severer 
was its form; he interpreted this as indicating a 
notably greater susceptibility to immunization on the 
part of some women. One remarkable fact that was 
now fully established, but the cause of which remained 
debatable, was the protection against hemolytic 
disease afforded by ABO group differences between 
mother and foetus. Thus, whereas in Scotland in a 
random sample more belonged to group O than to 
group A, in a series of 56 Rh negative Scottish women 


who had formed RA antibodies, it was found that: 


28 belonged to group A and only 18 to group O. 

Turning finally to the treatment of hemolytic 
disease, Prof. Cappell said that one controversial 
question was whether nervous sequelae could be 
prevented by early transfusion of Eh negative blood. 
In his own series of thirty infants treated by trans- 
fusion of Rh negative blood immediately after birth 
or within the following twelve hours, all developed 
normally, both mentally and physically. By contrast, 
in a series treated in Glasgow between 1934 and 
1944, mainly by transfusion of blood of unselected 
Rh type, about 12 per cent showed some residual 
nervous sequele. He was doubtful whether the 
cerebral damage which results in nuclear jaundice 
occurred before birth; he suggested that anoxia in 
‘the immediate post-natal period, due to difficulty in 
establishing respiration, might be the cause. 

Dr. P. L. Mollison confined his remarks to the 
diagnosis and treatment of hemolyti@ disease of the 
newborn. At the Medical Research ‘Council’s Blood 
Transfusion Research Unit, Miss M. Cutbush and he 
had, during the past eighteen months, examined 
fifty Rh positive infants born to mothers ‘whose sera 
contained Rh antibodies. In every case the infant’s 
erythrocytes could be shown, by the direct Coombs’ 
test, to have antibody adsorbed on to their surface. 
Only three of the fifty infants failed to develop 
anzmia. Since some infants with a positive direct 
Coombs’ test never developed signs of a hemolytic 
anæmia and since others only developed mild,signs 
which did not require treatment, it was necessary to 
try to form an estimate of the severity of each case. 
This was best done by examining cord blood. Among 
the infants with hemolytic disease whose cord blood 
they had examined, about two-thirds had a hemo- 
globin value below the normal range, that is, less 
than 15 gm. per cent; almost all had a bilirubin 
concentration of more than 3:0 mgm. per cent and 
about three-quarters showed more than 10 nucleated 
R.B.C. per 100 W.B.C. in the peripheral blood. 
These three signs of anemia, hyperbilirubinemia and 
erythroblastemia were fairly well correlated if cord 
blood was examined and, taken in conjunction with 
other findings, enabled one to assess the degree of 
affection. 

‘Dr. Mollison pointed out that hemolytic disease 
killed infants at two main stages and the mechanisms 
were probably separate. Deaths in utero or within 
twelve hours of birth seemed always to be associated 
with severe anemia; these infants might display a 
syndrome similar to that developed by adults with 
chronic severe anemia and described by Sharpey- 
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Schafer as the “hyperkinetic phase"; its chief 
features were: & raised cardiac output, a high pulse- 
rate and pulse pressure, & high venous pressure and 
edema. They had found that a raised venous pres- 
sure was & striking feature in severely . anamic 
infants born alive. The second group of deaths 
occurred at two to four days; in these cases the 
infant was profoundly jaundiced and at autopsy 
kernicterus was a frequent finding. At present the 
most rational method available for trying to prevent 
deaths ‘from both of these causes was premature 
termination of pregnancy followed by an exchange 
transfusion with Rh negative blood. 

Exchange transfusion had become a relatively 
simple procedure since the introduction by Dr. L. K. 
Diamond of the technique of passing a fine trans- 
parent plastic catheter up the umbilical vein; the 
infant’s blood was then withdrawn and replaced by 
Eh negative blood in successive stages. It was an 
advantage to use a slightly concentrated suspension 
of erythrocytes so as to leave the infant with a count 
of approximately 5,000,000 Rh negative erythrocytes 
per c.mm. by the end of the exchange transfusion. 
It was seldom necessary to have to carry out any 
further treatment. 

Dr. Mollison stated that the overall mortality in 
the small series he had referred to was 28 per cent.. 
He considered it impossible to make any worth-while 
comparisons with other series and mentioned the 
following diffeulties: the small size of this and of 
most other series; recent changes in ihe diagnostic 
criteria of the disease; the different prognosis of 
different forms of the “disease and the consequent 
important ¢ effects, of selection of cases. As an example 
he quoted'some of ‘their own findings. The first 
affected infant in a family had a 92 per cent chance - 
of recovery if its mother had never received a trans- 
fusion of Rh positive blood; but if she bad been 
iransfused and wàs thus more highly sensitized, the 
infant's chance of survival was only 50 percent. An 
undue proportion of transfused mothers in & series 
of cases would thus greatly increase the mortality. 
He considered that exchange transfusion should be 
given a widespread. trial because it was a rational 
treatment and because in practice it had proved 
to be the most simple and satisfactory method 
available. . 

Dr. R. R. A, Coombs desoribed work carried out 
in the Department ofi Pathology at Cambridge which 
had established the occurrence of hemolytic disease 
in newborn thoroughbred foals; this disease, like 
the human one, was due to iso-immunization of the 
mother during pregnancy against a blood group 
antigen present in the erythrocytes of her offspring. 
This work followed on that of Caroli and Bessis, who 
last year had shown that the icterus of newborn 
mules was also due to iso-immunization during 
pregnancy. 

Dr. Coombs emphasized that the present investi- 
gation had been undertaken, by a team. The clinieal 
studies were made by Mr. Parry, scientific officer of the 
Animal Health Trust, and Messrs. Day and Crow- 
hurst, veterinary surgeons at Newmarket; the hæm- 
atological examinations had been made by Dr. 
Hoogstraten ; the morbid histology had been studied 
by Dr. Hinde and the serology by Dr. Heard and 
himself. 

Clinically, the foals were normal at birth ; there- 
after at periods varying from a few hours td five days, 
they showed progressive weakness, icterus and pallor,- 
accompanied in acute cases by hemoglobinuria. 
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The serological investigations had been greatly 
complicated by a lack of knowledge of the blood 
groups of horses and by difficulty in obtaining blood 
samples from the sires of the affected foals. However, 
they had tested the sera of all the mares, the offspring 
of which were affected, against the red cells of other 
mares and of various other available horses. They 
had found that most of the sera contained high titre 
saline agglutinins acting on various other horse 
bloods and all contained blocking antibodies, revealed 
by the indirect antiglobulin sensitization test. None 
of the control sera contained more than traces of 
iso-antibodies. 

As in the human disease, the direct anti-globulin 
sensitization test had proved extremely valuable in 
making a rapid diagnosis. Hemolytic disease in new- 
born foals had to be differentiated from bacterial 
septicemia which might also cause jaundice. They 
had tested six cases of hemolytic disease, all of which 
had given strongly positive tests, and two cases of 
septicamia, both of which had given negative tests. 
The reagent they had used was a rabbit anti-horse 
globulin serum. 

The hematological picture was one of profound 
anæmia, ‘with hemoglobin levels of only 3-4 gm. per 
100 ml. Nevertheless, very few reticulocytes and no 
erythroblasts were seen in the peripheral blood. 

One of the most interesting features of the morbid 
histology was an extension of tubular epithelium into 
the glomeruli in three cases which had shown hemo- 
globinuria ; similar changes had pp Observed in 
‘traumatic anuria' in man. 

Finally, Dr. Coombs mentióned some, , work which 
Dr. Heard is conducting. This is an attginpt to pro- 
duce hemolytic disease in rabbits., There was every 
reason for hoping that this work would be success- 
ful and there was no need to stress the advantage 
that would result from having a laboratory animal 
‘in which the disease could be produced at will. Many 
problems of hemolytic disease could only be investi- 
gated by experiment and could therefore never be 
tackled directly in man. .P. L. Morzison 


GENETICAL STRUCTURE OF 
PLANT POPULATIONS 


SYMPOSIUM on the Genetica {Structure of 

Plant Populations” was held at the Brighton 
meeting of the British Association for the Advance- 
ment of Science, on September 13, in Section K 
(Botany), with Col. F. C. Stern in the chair. Dr. 
W. B. Turrill (Kew), in an opening paper, defined a 
population, as the term should be used in biology, 
~ as the sum total of individuals of a stated kind, in a 
stated area, at a stated time. The need of careful 
determination of ‘kind’ and the desirability of pre- 
serving proper voucher specimens where there is the 
slightest possibility of determinations being called 
in question were emphasized. The extensive and 
intensive studies now being completed on numerous 
populations of & limited number of species of seed- 
bearing plants of the European flora have revealed 
an unexpected wealth of variation in structure and 
behaviour. At Kew and Potterne, investigations com- 
bining the methods of modern taxonomy, cyto- 
genetics and ecology are throwing much light upon 
the make-up of species as population complexes. 
Attention was directed to the bladder’ campions 
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(Silene maritima and allied species) In these some 
variations are common, as degrees of indumentum 
in S. cucubalus, others are rare, as long cylindrical 
calyx in S. maritima. Some characters have obvious 
survival value for definite ecological habitats, such 
as habit differences between different species ‘or 
varieties. Spasmodically occurring mutations may 
be lethal or harmful in various degrees, like ‘poor 
petal’ or ‘split calyx’, whereas other variations appear 
to be neutral at least in some environments. Some 
variants have a wide geographical range while others 
are restricted to very local habitats. Hybridization 
experiments on a very extensive scale have shown 
genetic differences for most of the variations; but 
whereas some characters have a simple genetic basis 
others can only be explained by the interaction of 
several genes. Long-isolated populations of relatively 
small size (as some inland populations of S. maritima) 
may show much less variation than is normally found 
in more ‘widely spread populations. Parallelism be- 
tween sea-coast and high-mountain dd s of 
different species is very striking. 

Mr. J. L. Crosby (Durham) dealt with intra- 
population heterogeneity and the breeding range of 
the individual plant. In the primrose (Primula 
vulgaris), in addition to reciprocally outcrossing 
plants with ‘pin’ and ‘thrum’ flowers, there are, in 
certain populations in Somerset and the Chilterns, 
plants with ‘long homostylous’ flowers which are 
normally self-fertilized and outcross on to pins. 
Observation agrees with theoretical conclusions that 
‘homostyles’ are increasing to about 80 per cent, 
‘pins’ are decreasing to about 20 per cent, and ‘thrums’ 


‘are entirely disappearing. Slow at first, change later 
‘becomes quite rapid. 


Considerable heterogeneity. 
between different parts of any one such population 
may exist. X few yards only máy separate groups 
with constitutions so different that they represent 
evolutionary stages many generations apart. Such 
large differerices cannot have arisen in one generation 
by chance from a homogeneous population but must 
have been initiated at an early stage. One section of 
the population reached the stage of more rapid 
change and the difference then became amplified. 
The change could not, however, even be maintained 
with free distribution of pollen between the divergent 
groups, even though ‘homostyles’ are self-pollinated. 
The breeding range of the individual primrose must 
be of. the order of a few yards only, and a single 
population cannot be considered as a continuous 
interbreeding unit. 

Dr. A. J. Bateman (John Innes Institution) con- 
sidered populations of cultivated plants. He pointed 
out that the breeding system of the species is of 
paramount importance in determining the genetical 
structure of a population. The total range of breeding 
systems is from complete self-fertilization as in 
barley to complete cross-fertilization as in cabbage. 
Subordinated to the breeding system are selection 
intensity, population size, and gene dispersal. Herit- 
able variation would be at a minimum in a pure 
line; but varieties of self-fertilizing crops are rarely 
represented by pure lines. The different causes of 
variation within varieties which should be pure lines 
are: (a) residual hybridity of the original variety ; 
(6) mutation and structural change; (c) seed ad- 
mixture; (d) cross-pollination. Cultivated plants 
show & continuous range in breeding systems from 
self-incompatibility and diccism giving full out- 
breeding, to regular self-pollination and vegetative 
reproduction, giving full inbreeding or its equivalent. 
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Experiments with rye indicate that thirty-six plants 
can maintain & variety in its original form; but six 
plants are too few to avoid inbreeding depression 
and undesirable loss of variability in cross-breeding 
crops. Cultivated plants are selected for a special 
environment. When human selection is relaxed the 
subsequent deterioration shows us how natural 
populations with similar breeding systems will 
respond to changes of environment. A study of the 
dispersal of pollen of cultivated plants shows that 
inter-crossing is mainly confined to immediate 
neighbours, though finite amounts of crossing occur 
up to large distances. The part which this dispersal 
plays in determining population structure again 
depends on the breeding system. 

Dr. H. G. Baker gave an account of gene-flow 
between inter-fertile species. In ‘pauciform’ hybrids, 
the individuals are without fertility and cannot be 
back-crossed to their parents or form segregating 
swarms by selfing. Other hybrids, termed ‘multiform’, 
are sufficiently fertile to perform either of, or both, 
these acts. Yet in ‘multiform’ hybrids gene-flow is 
often restricted or even absent. In the ‘sub-tribe 
Madiinz of Composite, lack of internal harmony 
within the plant may lead to certain ‘recombination 
types’ failing to endure serious competition. Self- 
pollination reduces frequency of hybrids, as do also 
cleistogamy as in Viola and apomixis as in Poa. 
Certation effects favouring pollen-tubes of the same 
species as the styles also reduce interspecific hybrids 
as in Melandrium. Interspecific hybridization is more 
likely to occur where one or both species is under- 
rather than over-dispersed. Matrocliny may increase 
-the possibility of gene-flow. Linkage hinders gene- 
recombination and may be of importance in preserving 
the parental types in natural populations. ‘Variance 
of fertility’ is sometimes seasonal. ‘Internally de- 
termined restrictions on gene-flow are no less import- 
ant than those,imposed by the external environment. 
Some hybrid swarms develop under*man’s influence ; 
others do not. When two kinds of plants come to 
occupy adjacent habitats, the exchange may occur 
of genes resulting in characters which are neutral so 
far as the ecological distinction between the kinds 
is concernéd. With modification of the environment, 
characters excluded previously on ecological grounds 
may occur. l g 

Dr. D. H. Valentine described interspecific hybrid- 
ization between primrose (Primula vulgaris) and oxlip 
(P. elatior) in woods in certain regions of East 
Anglia. The populations of individual woods are 
isolated from one another. Some woods contain one 
or other of the pure species, others contain the two 
species and their hybrids. Where the species meet, 
they occupy distinct areas in the wood, probably 
because of their different ecological preferences. 
Hybrids are always frequent, but they do not out- 
number the pure species. From reciprocal artificial 
crosses, & low yield of viable seeds is obtained, and 
the vigour of the #, hybrids is variable. A somewhat 
better yield of seed is obtained when the F, hybrid 
is selfed or backcrossed. There are thus both ecolog- 
ical and genetical barriers which tend to prevent 
fusion of the species. The condition appears to be 
one of equilibrium, which may shift in óne direction 
or the other as variations of local climate and other 
environmental factors occur. Efficient barriers of 
more than one kind separate oxlip and cowslip 
(P.-veris), and the hybrid between primrose and cow- 
slip, which is partially fertile, is of widespread 
occurrence; but extensive hybrid populations are 
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apparently rare, perhaps because of the marked 
ecological differences between the species. 

In the discussion following the five papers, Dr. 
J. M. Rasmusson commented upon the successful 
attempt to combine the points of view of wild and 
cultivated’ plants, of the botanist and the plant- 
breeder. In sugar-beet it had been found that from 
five to ten plants were too few and forty to sixty 
plants enough to prevent inbreeding depression. A 
distance of 200 yards prevents crossing in the open 
in sugar-beet. Dr. C. D. Darlington questioned Mr. 
Crosby’s explanation of the spread of homostylous 
plants in his primrose populations. Prof. J. G. 
Nannfeldt urged that the experimental methods of 
genetics and ecology should be increasingly applied 
to the native flora. Captain C. D. Diver noted that 
while there were considerable differences in breeding 
mechanisms between animals and plants, results were 
often similar. Mr. A. J. Wilmott asked that more 
investigation should be undertaken on chances of 
cross-pollination by wind with increasing distance. 
Mr. O. H. Frankel maintained that seed merchants 
in Great Britain aimed for saleability (largely a 
matter of uniformity), not quality (produgtivity). 


APPLICATION OF OXYGEN TO 
STEEL-MAKING 
By Dal WW. C. NEWELL 


g British Iron and'Steel Research Association 
Kone an a x 

ANY inótern technical developments have been 
made by preparing materials of greater suit- 
ability for specifice purposes from the naturally 
occurring materials which were employed earlier. An 
obvious example of this is seen in the superior 
materials now used for building construction and a 
comparison with natural clay which is still used in 
some places. Though air has, wittingly or unwittingly, 
been used for combustion from very early times, the 
bulk manipulation of gases on a commercial scale is 
such a modern development that the commercial 


use .of oxygen for combustion is only now just 


becoming possible., The use of an oxygen-enriched 
air blast does not appreciably increase the heat of 
combustion, but it dóes reduce the cooling effect of 
the nitrogen present in air which is normally passed 
through furnaces. The magnitude of this effect is 
appreciated when it is pointed out that during the 
combustion of carbon to the dioxide with ordinary 
air, the weight of nitrogen involved is nearly ten 
times the weight of the carbon. : Under certain 
conditions thermal recuperation or regeneration of 
the heat from the gases leaving the furnace is possible, 
but at high temperatures this is inefficient and costly. 

The.magnitude of the loss of sensible heat with the 
nitrogen passing off from furnaces is greater the 
higher the temperature, and for steel- making tem. 
peratures, of say up to 1,700? C., it becomes of such 
major importance that many attempts have been 
made in various parts of the world to employ oxygen- 
enriehment to improve the thermal effieieney of 
steel-making processes. Recently! full technical 
details have been published of the way in which 
oxygen-enrichment is being successfully applied on a 
continuous production basis at Messrs. Cattons’ steel 
foundry in Leeds. The accompanying chart shows for 
the combustion of carbon to dioxide the number of 
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Effect upon fuel consumption of emergent gas temperature for the 


$ reaction : +0, > 3 
units of.fuel consumed for varying percentages of 
oxygen used in the blast of the furnace, the heat 
units consumed above one unit being those wasted as 
sensible heat with the emergent nitrogen. From this 
chart it will be seen that, for emergent gas tem- 
peratures below 1,000? C., little, thermal gain can be 
effected by the use of oxyger enrichment, but that 
the gain increases rapidly, for higher temperatures. 
Further, it is seen that there is little thormal advant- 
age to be gained by raising the oxygen. content of 
the blast beyond about 40 per.cents 

A steel foundry requires molten: steel to be supplied 
intermittently and at & higher temperature than for 
the production of steel ingots, and at these trials at 
Leeds, by using 30 per cent oxygen in the blast (as 
eompared with normal approximately 20 per cent in 
air), it has been found possible to obtain molten steel 
50? O. hotter with a simultaneous economy in costly 
ferro-silicon, which is normally employed as a fuel of 
high calorific value. Alternatively, advantage has 
been taken of this gain in thermal efficiency by 
adding cold steel scrap or ferro-alloys to the steel 
after the blowing operation. Thus substantial 
economies have been shown to be practicable, and 
the way has been opened up, for the use of the side- 
_ blown Bessemer converter for the production of more 
“highly alloyed steel. Moreover, it has been shown 
that the use of molten steel of higher temperature 
does not necessarily mean that there will be any 
greater attack upon the refractory material of the 
converter lining or upon the sand of moulds into 
which the steel is cast; indeed, the penetration of 
liquid steel between the sand grains has been less 
than usual, and the surface finish of the castings has 
been better. 

The most striking result of the use of oxygen 
enrichment is that the flame issuing froh the. con- 
verter is far brighter than usual and the steel.is made 
in about half the usual time. This is a teminder of 
those early experiments of Priestly which are repeated 
to this day in school laboratories to demonstrate the 
enhanced rate of combustion of a wooden splint in 
oxygen. Normally, during the early stages of blowing 
a side-blown Bessemer converter, silicon is being 
oxidized and there is very little flame; and the 
flame later is associated with the combustion of 
carbon monoxide at the mouth of the vessel. Using 
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oxygen enrichment and a very low 
silicon content in the molten metal, 
the flame is observed right from 
the commencement of the blow- 
ing operation; but it is interesting 
to note that in’ spite of the fact 
that under these conditions the 
flame is of far greater intensity 
the agitation of the metal within 
the vessel appears to be less, 
as judged by the lower loss of 
ejected metal. In fact, with higher 
oxygen contents in the blast there 
are distinct indications that the 
metal is not agitated enough to 
ensure uniform oxidation. These 
observations are leading to trials 
of modifications in the design: of 
the vessel, and especially the 
tuyeres, which may lead to greater 
efficiency of operation and to the 
extension of this process of steel- 
making for bulk ingot steel pro- 
duction. . 

The industry concerned with the large-scale pro- 
duetion of oxygen is making great efforts to keep 
pace with the rapidly increasing demand; but some 
idea of the magnitude of the problem is gained 
when it is pointed out that in the steel foundry 
referred. to about 1,500 cubic feet of oxygen are 
eonsumed per ton of steel made, this volume of 
oxygen weighing about one hundredweight. 

At the present time, large consumers of oxygen 
are supplied with liquid oxygen, which though 
costing more to produce than oxygen supplied in 
gaseous form, is much cheaper to transport. How- 
ever, at the works referred to, about eight tons of 
oxygen are *consumed per week, and this makes 
necessary a regular shuttle service of lorries carrying 
liquid oxygen., Thus it appears that the magnitude 
of the demaihd is going beyond the economie limit 
for the supply in liquid form, and extensive plans 
are being made'for the supply of oxygen by some 
form of gas pipe line to those parts of Britain where 
the demand for oxygen for such purposes is likely to 
be great. At the present moment, the high cost of 
oxygen supplied in liqüid form is likely to restrict 
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, extensive application of the process to steel foundries 


where greater advantage can be taken of the technical 
ids ca brought about by oxygen enrichment. 


1 Harrison, , Newell, W. O., and Hartley, A., J. Iron and Steel 
Inst., Sli oy 1948). 


OBITUARIES 
Prof. S. W. J. Smith, F.R.S. 


SAMUEL Warrer JoHNSON  SwrrH, formerly 
Poynting professor of physies in the University of 
Birmingham, died on August 20 in his seventy-eighth 
year. His death will be deeply regretted by many 
former students of the Royal College of Science, 
London, and of the University of Birmingham, who 
will remember him gratefully both as & teacher and 
as a friend. 

The son of a well-known railway engineer, Smith 
"was born in Scotland in 1874 and went first to school 


‘in Tayport and Dundee, completing his early educa- - 


tion at Rutherford College, Neweastle-upon-Tyne. In 
1887 he entered the Royal College of Science with a 
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‘national scholarship, and after completing the course 
there went to Trinity College, Cambridge, in 1891 
with a major scholarship. He obtained a first in 
Part 1 of the Natural Science Tripos in 1892 and in 
Part 2 he had the rare distinction for those days of 
obtaining a double first, in physics and chemistry. 
Afterwards he was appointed Coutts-Trotter Stüdent 
and worked in the Cavendish Laboratory under Sir 
.J. J. Thomson until 1896. 

Upon leaving Cambridge, Smith returned to the 

Royal College of Science, London, as senior demon- 

'strator in physics and became assistant professor in 
.1912. He obtained the D.Sc. degree of London in 
:1908 and was elected a fellow of the Royal Society 
‘in 1914. During this period at South Kensington, he 
took & prominent part in the work of the Physical 
Society of London, being honorary secretary from 
1908 until 1916 and vice-president during 1916-19. 
In addition to his heavy secretarial and teaching work, 
he did a great deal of research in this phase of his 
career and it was probably his most fruitfül ‘period. 

In 1919 he succeeded Poynting as professor of 
-physics at Birmingham and undertook the difficult 
task of coping with the many problems arising from 
the First World War, particularly those resulting 
from & great increase in the number of students. 
Somewhat later, about 1924, he organised a new 
honours course in physics, as up to that time only a 
general degree had been awarded. He was dean of 
the Faculty of Science from 1929 until 1932. In 1936 
he retired and was appointed emeritus professor, and 
from that time until his death he lived a quiet and 
somewhat secluded life. 

In his researches, Smith devoted himself almost 
exclusively to two fields of work.. His first investiga- 
tion arose quite naturally from his training in both 
physics and chemistry; he selected it himself and 
worked at it in the Cavendish with very little 
guidance. It dealt with the contact difference of 
- potential arising at a mereury — electrolyte interface, 
and necessitated a great deal of carefiil observation 
using various types of capillary electrometer; the con- 
clusions were published in the Phil. Trans. Roy. Soc. of 
1899. Later, at South Kensington, with the assistance 
of collaborators, he extended and amplified this work, 
turning: to problems of electrolytic resistance and 
ionic migration. 'The results of these experiments 
were published in a series of papers in the Phil. Mag. 
and the Proceedings of the Physical Society, 

The second and perhaps the more important field 
of Smith’s work started from a problem in ferro- 
magnetism suggested to him at South Kensington 
by Sir Arthur Rücker, who surmised that an exam- 
ination of the magnetic properties of meteoric iron 
might throw some light upon the cause of terrestrial 
magnetism. It soon became clear, however, that this 
was no problem in terrestrial magnetism but rather 
a problem from the domain common to geology, 
metallurgy and physics. The meteoric irons are, in 
fact, examples of iron nickel alloys which have 
cooled with extraordinary slowness and show struct- 
ural characteristics not reproducible by artificial 

_means. Smith worked alone on this question for a 
number of years,'using a method of investigation 
simple in principle but requiring great skill and care 
in execution. He published the results of his observa- 
tions in an important memoir appearing in the Phil. 
Trans. Roy. Soc. for 1908. 

This work was continued at Birmingham where, 
in addition to extensions of the magnetic technique, 

‘metallographic and X-ray methods were called into 
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‘service. During these years & great deal of assistance 
was given by the late James Young, who published 
a number of papers dealing with the results of the 
X-ray examination of some of these meteoric speci- 
mens. The magnetic and metallographic work was 
carried out under Smith’s direction, and there exists 
a great deal of unpublished material. It is probable 
that towards the end of his life Smith was searching 
for some far-reaching synthesis of the observations 
which he failed to discover. In March 1939 he pub- 
lished in Nature a very brief summary of the work 
and of his tentative conclusions. 

Smith was a man of great personal charm with a 


manner at once disarming and dignified. Over.many 


younger men he exercised & Special fascination, 
arising from a genuine gift of sympathy and also 
from the interest of his conversation. As a teacher 
he was held in the highest esteem throughout his 
life. In 1900 he married Dorothy Muriel Stamp who, 
together with an only daughter, survives him. 
- M, L. OLIPHANT 
A. A. DEE 
P T 
King Ferdinand of Bulgariat 


Ex-Kine FERDINAND OF BULGARIA, ` ‘who died 
recently at, Coburg at the age of eighty-seven, was 
born & prince of Saxe-Coburg Gotha. From early 
youth he had & passion for natural history ; but he 
was no mere, amateur, and his studies of botany, 
entomology and ornithólogy were serious and scien- 
tifie. Of the three, his chief interest lay in ornithology, 
and he t,made his'appearance among ornitho- 
logists at thé age’ of thirteen, under the guidance of 
Crown Prince Rudolf of Austria, himself an ornitho- 
logist of repute. In 1887 Prince Ferdinand joined the 
Deutsche Ornithologische Gesellschaft, of which 
Society he remained patron until his death ; in later 
years he was elected an honorary member of the 
Royal Hungarian Institute of Ornithology and ‘also of 
the British Ornithologists’ Union. In 1879 he made 
an official visit to Brazil the opportunity for studying 
the bird-life of South America, and on becoming Tsar 
of Bulgaria he gave every encouragement to the 
study of the ornithology of the Balkans and the 
collection of specimens. The museums and zoological 
gardens of Sofia are further and concrete evidence of 
his active interest. 

After his abdication, he retired to Coburg, where, 
he devoted most of his time to his private museum 
and large collection of living birds, though he fre- 
quently visited his castle in the Carpathians. The 
aviaries at Coburg contained more than eight hundred 
specimens, including many rare species, most of 
which had been collected by King Ferdinand himself, 
and he knew where each one had been obtained or 
purchased. He would spend hours in his aviaries 
studying the habits of the birds. A section of the 
gardens was set aside for wild-flowers which the King 
had either’ collected himself or had had given to him, 
from every part of the world; and, as with the birds, 
he knew the history of each plant. 

In 1927-28 King Ferdinand made a collecting trip 
to South America and described his experiences in his 
book “Der König reisst”. In 1929 he made an 
expedition, accompanied by his niece, Princess 
Victoria, Countess of Solms-Rédelheim, ,a keen 
botanist, and his museum curator, Dr. Hans von 
Boetticher, to Victoria Nyanza and the mountains 
of equatorial Africa. His account of the expedition, 
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with a report on the ornithological observations, 
compiled by Dr. von Boetticher; was published as 
a special supplement of the Journal fiir Ornithologie in 
1930. He was a regular attendant of the meetings of 
the Deutsche Ornithologische Gesellschaft which 
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were held each year in various parts of Germany ' 


and took part in all the ornithological excursions, 
however arduous. In 1934 he attended the Inter- 
national Ornithological Congress at Oxford, including 
the visit to the bird islands off the Pembrokeshire 
coast. His enthusiasm and activity were such that 
even at the age of seventy-six, in 1937, he was con- 
sidering the possibility of a trip by. aeroplane and 
motor-car from Cairo to the Cape in order to study 
the bird-life throughout Africa. 

He was a brilliant linguist, and in fact it was 
difficult to discover how many languages he did know, 
for he would turn with bewildering speed and facility 
from French, German, English, Bulgarian to Portu- 
guese. His dominating personality, astuteness as a 
politician and the unpopular role he took in the 
destinies of Europe have always been emphasized ; 
but his love of beautiful things, his great generosity 
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Botany at Cambridge : 
Prof. F. T. _ Brooks, C.B.E., F.R.S. 


Ox September 30 Prof. FT. Brooks rétired from 
the professorship of botany ïn, the -University of 
Cambridge, which he has held šince 1936. When he 
succeeded Sir Albert Seward he became head of a 
large and well-organised department, which con- 
tinued to expand and prosper under his direction in 
spite of the difficulties and restrictions of the war 
years. At the present time, accommodation in the 
Botany School is strained to its utmost by ever- 
inereasing numbers of research students, and in- 
vestigations are being made in all the main fields 
of botanical science, while the number of under- 
. graduate students is well maintained. During his 
tenure of the chair, Prof. Brooks has continued his 


researches in plant pathology, and during his career 


he has been responsible for the training of a large; 
number of mycologists and plant pathologists who 
now: hold important posts in many parts of the 
world. His wise guidance and administrative ability 
have been freely: extended to the University Botanic 
Garden; he has acted as chairman of its executive 
committee and as secretary of the managers of the 
Cory Trust. His work has extended beyond the 
University ; he was for five years an active member 
of the Agricultural Research Council and has been 
one of the general secretaries of the British Associa- 
tion for the Advancement of Science. He will con- 
tinue to live in Cambridge and to carry ‘on. ‘his 
researches in the Botany School. . 


Prof. G. E. Briggs; "RRS. 


Pror. G. E. Breas will succeed Prof. Brooks as 
professor of botany. He will be the ninth holder of 
the chair, which was founded in 1724, and the first 
plant physiologist to be appointed to it. His re- 
searches on photosynthesis and growth have brought 
him a world-wide reputation as a clever experimenter 
and a critical and original thinker. A pupil of F. F. 
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to the cause of science and to his friends, his de- 
lightful sense of humour and a surprising simplicity 
are sides of his character which have generally been 
missed. PEYLLIS BAROLAY-SMITH 


WE regret to announce the following deaths : 


Peter A. Bungart, for nearly twenty-five years 
associated with the Department of Geology and 
Palæontology of the Cleveland Museum of Natural 
History, who was à distinguished collector and 
preparator of fossil fish, on July 30, aged seventy-two. 

Prof. Alexandr Orlov, professor of petrography 
and chemical mineralogy at the Charles University 
of Prague, known for work on the origin and occur- 
rence of groups of ore-bearing rocks .and soils, the 
metamorphosis of limestones and dolomites and 
especially | for his petrographic studies of Czech 
garnet deposits, aged forty-nine. 

Prof. D. A. ‘Welsh, emeritus professor of pathology 
in the University of Sydney, where he held the chair 
from 1902 until 1936, on May 13, aged eighty-two, 


y 


NEWS and VIEWS 


Blackman, he has been head of the Sub- department 
of Plant Physiology in the Botany School since 1937, 
and was raised to the rank of professor in 1946, He 
is a man of wide interests, distinguished as a teacher, 
and he has had considerable administrative exper- 
ience in the University and as a fellow and officer of 
St. John’s College. 


Solar Eclipse of November |: 
to Mombasa 


A SMALL expedition from the Royal Oierri, 
Greenwich, under Dr. R. d'E. Atkinson, is pro- 
ceeding to Mombasa to observe the eclipse of the sun 
on November 1; the purpose is to fry out a method 
of correcting the moon’s place from observations on 
the thin crescent of the sun seen from a station where 
the eclipse just fails to be total. Measurements of 
the position-angle of the line of cusps, as a function 
of the time, can give corrections to the differential 
co-ordinates of sun and moon which are independent 
of any assumption about their apparent radii, and 
independent also of irradiation if the sky i is uniform. 
If a.large number of such measures is made, the 
effects of irregularities of the moon’s limb also cancel 
out to a considerable extent. In the neighbourhood 
of Mombasa, where the eclipse is nearly 98 per cent 
total, the position-angle swings round through about 
70° in 24 minutes; it is hoped to obtain 3,000 timed 
pictures on 35-mm. film in this interval. The camera 
will be stationary, and the trail of successive images 
produced by the sun’s diurnal motion will give the 
zero of position-angles. An ordinary small visual 
telescope-lens, stopped down to about f/40, is being 
used, in conjunction with a green filter and exposure 
times of 1/1,000 sec. Special time-signals will be sent 
from Rugby, and these will be recorded, together 
with the instants of the shutter-openings, on tape- 
chronographs which have been made at Abinger. 
The accuracy of the results will be limited by un- 
certainties about the contour of the moon’s limb; 
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it seems certain that if the limb were smooth the 
moon's place would be determined with considerably 
greater accuracy than that with which it is at present 
computed in the Nautical Almanac. Whatever the 
limb-effects may be, the accuracy should be higher 
than that which results from six thousand ordinary 
occultations, since the timing is considerably better 
than is possible with visual methods, while all effects 
due to personality, systematic time-differences be- 
tween stations, and real changes of libration are 
eliminated. If the method works out as well as is 
hoped, it will probably be used for long-range geodetic 
purposes; the accuracy will then be more severely 
limited by our ignorance of the moon’s limb, since 
considerable changes in the libration are inseparable 
from a long shadow-path. However, the accuracy 
should still be considerably greater than can be 
obtained, for the same purpose, by merely timing the 
instants of contact, since in that case all the emphasis 
is on some one point of the limb at each. contact ; 
a chance error at that point can cause a large’ error 
in the time. AY md 
Frozen Foods Consultative Group DES 
To ensure the fullest co-operation and colliboration 
between the various research organisations engaged 
in the field of food, and also that inquirers will be 
directed to the best sources of information, the 
Frozen Foods Consultative Group was set up last 
year. It consists of representatives of research 
organisations, official and semi-official, under the 
chairmanship of the director .of food investigation, 
Dr. Franklin Kidd. The objects of the Group are in 
the main the exchange of information on research 
investigations in progress on the preservation of food 
by quick-freezing processes so as to prevent over- 
lapping and to discover gaps in research programmes. 
The terms of reference are: (a) to table and discuss 
the results of investigations into new developments 
in methods of preserving food by freezing; (b) to 
consider the planning of further investigations (each 
organisation to retain its own independence and the 
responsibility for its own programme); (c) to main- 
tain contact between investigators in such fields as 
packaging and’ engineering which bear on preserva- 
tion by freezing; (d) to direct inquirers in industry 
to the bes} sources of information. The following 
research organisations dnd stations are represented : 
Low Temperature Research Station, Torry Research 
Station and Ditton Laboratory (all of the Depart- 
ment of Scientific and Industrial Research) ; Scien- 
tific Adviser’s Divisioti, Ministry of Food; British 
Food Manufacturing Indüstries Research Association ; 
Printing, Packaging and Allied Trades Research 
Association; British Baking Industries Research 
Association; Fruit and Vegetable Preservation Re- 
search Station, Chipping Campden. The Group has 
power to invite to its meetings representatives of 
other. organisations such as the Refrigerated Cargo 
Research Council, the Institute of Refrigeration and 
the Food Manufacturers Federation. The secretary 
of the Group is Mr. P. R. P. Claridge, Food Investiga- 
tion Organisation, Lloyds Bank Chambers, Hobso: 
Street, Cambridge. d 


Petroleum Films Bureau 


Ir may not be generally known that there exists 
in London an organisation specializing in circulation 
(free of charge to responsible bodies such as educa- 
tional and Service authorities) of 35 mm. and 16 mm. 
sound and silent documentary instructional films. The 
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August catalogue has reached us from the Petroleum 
Films Bureau, 46 St. James’ Place, London, S.W.1, 
sponsors of this scheme, from which it is clear that the 
range of subjects covered is not limited to varying 
aspects of the oil industry. Titles of general interest" 
include the microscope, microscopy of opaque 
objects, hydraulics and hospital service. ‘How Oil is 
Produced and Refined" is covered by fifteen different 
reels giving a total of more than three hours showing. 
Other sections deal with automobile engineering and 
road safety for children. Short synopses of each film' 
are available; also lantern slides, with appropriate 
lecture notes, on the subject “About Oil” can be 
borrowed to illustrate the early history of oil, its 
nature, origin, production, refining and transporte- 
tion. This is a valuable scheme, capable of great 
expansion and certain of support in lecture theatre, 
classroom, drill hall and, presumably, the home. 


Fertilizer Manufacture in East Africa 


A&SOIENTIFIC mission from East Africa is at present 
on & short visit to the United States to study the: 
methods employed by the Tennessee Valley Authority 
in the manufactur of fertilizers. Large deposits of 
rock phosphates are known to exist in Uganda, and 
it is expected that, the knowledge gained from this 
visit can be applied to the exploitation of ‘these 
deposits when hydro-electric power becomes available 
from the Owen Falls scheme. The members of the 
mission are: Dr. A. J. V. Underwood, industrial 
consultant in, London to the East Africa High Com- 
mission; Mr. H. B. Stent, acting chairman of the 
East African Industrial Research Board; Dr. K. A. 
Davies, director of the “Geological Survey, Uganda ; 
and Mr..C..R. Westlake, chairman of the Uganda 
Electricity Board. 


Life-Histories of Birds 

THE United States National Museum has issued a 
number of bulletins dealing with the life-histories of 
various North American birds. The latest addition 
to the series covers the nuthatches, wrens, thrashers 
and-their allies, and is a painstaking work.g Mr. 
Burt, the author, says that he has endeavoured to 
give as full a life-history as possible of the best-known 
sub-species of, each species, and has written more 


«briefly of the related sub-species, by this method 
‘avoiding repetitidn and duplication. He has amassed 


much information, which is presented in & clear and 
readable manner, the volume being illustrated by a 
large number of photographs, miostly excellent ones, 
the last, of a sage thrasher, being a particularly 


successful picture. ^». 


»à 


Edward Livingston Trudeau (1848-1915) 


WHEN he was a student at the New York College 
of Physicians and Surgeons, Edward Livingston 
Trudeau, who was born on October 5, 1848, was 
taught to regard tuberculosis as an incurable disease. 
When, therefore, the celebrated physician Edward[G. 
Janeway in 1873 diagnosed extensive tuberculosis in 
his left lung, his patient, who had recently graduated 
and mafried and whose brother had died of the same 
disease, felt he was under sentence of death and gave 
up his practice to spend his last days in the Adirondack 
Mountains: To his and everyone elsé’s surprise he 
recovered, and in 1884 established the open-air 
Adirondack Cottage Sanitarium—the first in the 
United States. In the isolation of a primitive forest, 
badly crippled and single-handed, Trudéau preached 
and practised the gospel of fresh air ‘and extolled 
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the virtues of rest. Having read a translation, of: 
Koch's elassie paper on the etiology of tuberculosis,| 
he built himself a modest laboratory in his own home. 
Out of its ashes sprung the present Saranac Labora-! 
tory—the first of its kind in the United States. | 
Trudeau wrote little on clinical subjects; but his-lab- | 
oratory studies are contained in a large number of; 
valuable papers, including experiments on immunity | 
and on the effect of fresh air on tuberculous rabbits. ' 
He was the first president of the National Association ' 
for the Study and Prevention of Tuberculosis. His! 
optimism and charm endeared him to all his | 
patients, perhaps the most famous of whom was | 
Robert.Louis Stevenson. ! 


\ 


Convention on High Vacua i 


Tue Society of Chemical Industry is sponsoring | 
a convention on high vacua under the presidency of | 
Sir Charles Darwin, director of the National Physical ! 
Laboratory, which is being organised by Mr. L. L.! 
Maitland, director of British-American Research; | 
Ltd., to be held at Gleneagles during October 12-18. | 
Among the topics to be discussed are the applications ; 
of highavaeua to plastics, dehydration, distillation ! 
generally and the distillation of fatty oils, the ! 
metallurgical industry and nuclear physics and | 
atomic energy. Full opportunity will be provided 
for discussion. Information on accommodation and 
travel arrangements can be obtained from Mr. L. L. 
Maitland, British-American Research, Ltd., Block 
E.2, Hillington North, Glasgow, S.W. 

?» ^ 


Photo-electric Spectrometry "Group 
Nac * 


AN association has been férmed of those interested 
in instruments for photo-electrig spéctrometry and 
their applications. It has been named the Photo- 
electric Spectrometry Group, without prejudice to its 


- possible future affiliation to an existing scientific body. 


The inaugural meeting of the Group was held in 


Cambridge on July 16. Out of about a hundred and | 


twenty who were invited, sixty-four attended. New 
instruments were on view and papers were read by 
Dr. E. R. Holiday (London Hospital) on “Adaptation 
of the Hilger Spekker and Medium Spectrograph ‘for 
Photoelectric Work", and by Mr. G. H. Beaven 
(Thornton Research Centre, “Shell? Refining and; 
Marketing Co., Ltd.) entitled *Notes on the Opera-; 
tion, Maintenance and Servicirg'of the Beckman 
Model D.U. Spectrophotometer”’. + ME 

The following were appointed officers of the Group : 
Chairman: Dr.'J. R. Edisbury, Research Depart- 
ment, Lever Bros.'and Unilever, Lid., Port Sunlight ; 
Vice-Chairman: , Mr. G. H. Beaven, Thornton Re- 
search Centre, “Shéll” Refining and Marketing Co., 
Ltd., P.O.B. No. I$ Chester; Hon. Secretary: Mr. 
W. H. Storey, Unicam Instruments (Cambridge), 
Ltd., Arbury Works, Cambridge; Hon. Treasurer : 
Mr. J. R. Stansfield, Hilger and Watts, Ltds.98 St. 
Pancras Way, London, N.W.1.; Committee: Mr. 
O. G. Cannon, Physics Department, Uhiversity of 
Reading; Mr. B. S. Cooper, Research Department, 
General Electric Co., Ltd., Wembley; Dr. J..G. A. 
Griffiths, A.D.I. (Se), Air. Ministry, Whitehall, 
S.W.1; Dr. E. R. Holiday, Research Department, 
London Hospital, E.1; and Dr. F. Wokes, Ovaltine 
Research Laboratories, King's Langley, Herts. Sub- 
jects on which it is proposed to hold further meetings 
or whole-day conferences are flame photometry 
(jointly with the Institute of Physics Industrial,” 
Spectroscopic Group), fluorescence, photo-electric ` 
recording of spectra, stray light, and reflexion spectra. 


G 


NATURE — > 





4 


523 ` 


A bulletin will-be issued periodically: for ~private 
distribution to members and will contain reports of 
meetings with details of papers and discussions, v It 
will also include abstracts, a question and answer 
section, and give information about new designs, and 
the location of spares for existing instruments. The 
subscription is 10s. per annum, commencing October 
1, and’ includes the cost of the bulletin. Membership 
forms can be obtained on application to the honorary 
secretary. . . . : zr 
National Research Council of Canada ;. 

Fellowships 

MznpiCAL fellowships have been:awarded by the 


National Research Council of Canada to thirty-one 
graduates in medicine to enable them to pursue post- 


Medical 


| graduate research during 1948-49. Distribution of 


the awards by the ‘universities at which they will be 
held is as-follows: McGill, 8; Montreal, 1; Queen's, 
4; Toronto, ^; „Western Ontario, 8; Manitoba, 1; 
Oxford, 1; Zurich, 1. These fellowships vary: in 
amount from 1,500 to 2,500 dollars, depending on 
the'previous training and experience of the candidates. 
The Division-of Medical Resedrch -of the National 
Research Council also makes grants-in-aid to Canadian 
universities for medical research studies on approved 


j subjects. During the present year, 118 such grants, 
į valued at 264,173 dollars, are -being held. 


The 
“nominal value of the thirty-one medical fellowships 
awarded this year is 64,600 dollars. 


Award of Charles 


Physical Society of London: 
Vernon Boys Prize 


Tag Charles Vernon Boys Prize of the Physical 


Society, given annually for distinguished research in 


experimental physics, is being awarded this year to 
Prof. S. Tolansky in recognition of his work in inter- 
ferometry. The Prize will be presented at a meeting 
of the Society on October 8, when Prof. Tolansky 
, Will give an address on ‘‘Current Investigations with 
! Multiple-Beam Interferometry”. Prof. S. Tolansky 
| has held the chair of physics at the Royal Holloway 
i College, University of London, ,sinté: 1947, and has 
| done extensive research work in: optics and--spectro- 
‘scopy; during the war years, he was engaged on 
I research in connexion with atomie energy. ' 

l Prof. R. W. Wood, professor of experimental 
\physics at the Johns Hopkins University'since 1901 
‘and research professor since 1937, will give an 
laddress to the Society before the award of the 
‘Charles Vernon Boys Prize, his subject being 
\‘Spontaneous Deformation, df Crystals". Prof. Wood 
lis receiving an honorary degree of D.Sc. from the 
ae, of Oxford. 


[Lectures on the Atomic Age 


[ Tax Sir Halley Stewart Trust has arranged a course 
ipf six free lectures on “The Atomic Age”, to be given 
at the Memorial Hall, Farringdon Street, London, on 
Tuesdays, beginning October 26, at 6 p.m. The 
speakers wil be Prof. M. L. Oliphant, on “The 
Scientific Achievement"; Prof. P. M.S. Blackett, on 
The Military Consequences of Atomic Energy"; 
Mr. R. F. Harrod, on "The Economie Repercussions 
of Atomic Power"; Lord? Russell, on “Our Scale 
of Values in the Atomic Age'""; Mr. Lionel Curtis, on 
“The Political Repercussions’; and Prof. D. W. 
Brogan, on “America as Atlas’. For free reserved 
seats application should be made to the Secretary, 
Sir Halley Stewart Trust, 167 Strand, London, W.C.1. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


D i 
Structure and Biogenesis of Emetine 


In making favourable comment on Woodward’s 
ingenious suggestion respecting the biogenesis of 
‘the hope was expressed that further 
speculation of a similar kind would be based on a 


: comparable “degree of coincidence”. The remarkable 


development, mentioned below certainly meets this 
requirement. .It provides &n outstanding example 
of interaction of results in two fields, strengthening 
theoretical conélusions in both of them. 

I noticed that (exeluding consideration of, the 
methylation of phenolic hydroxyls) emetipe- egüld be 
constructed - from three molecules, “Of: - dihydróxy- 


phénylalanine &nd one of the formaldehyde, equiva- 


leni, ' assuming a fission of one aromatic" nuéleus .on 
Woodward’s lines. Following these qüite «closely, it 
will be noted that the hydroxyl in the meta position 
to the side-chain of the amino-acid begomes;ian 
aldehyde group ;. that in the pare positiori^is found 
in the alkaloid in & state of oxidation equivalent to 
that of an alcohol. Postulating exactly the same 
circumstances in the case‘of the stages leading, on 
this’ hypothesis, to emetine, we arrive without 
ambiguity at a single formula (TE). Thus the 
nor-pseudotetrahydroberberine (I)“tepresents the 
familiar nor-laudanosine of the Winterstein — Trier 


: hypothesis condensed with formaldehyde or its 


equivalent. What has long been known? about 
emetine proves that our next stage cannot be the 
degradation of the 4-nucleus. If we assume the oxida- 
tive degradation of the B-nucleus, as indicated by the 
dotted line, and so that æ becomes a formyl group, 
and, the chain beginning with y is fully reduced, 
and later that the new aldehyde condenses in the 
usual manner- with dihydroxyphenylalanine (de- 
carboxylated». at some stage) to an isoquinoline 
derivative; ao after. .O-methylation, emetine would 
be Ot 


"M 


rr MC 


TS vun 


' 


MeO OMe 





NATURE 


October 2, 


No special importance was atgached to this specula- 
tion until, in the course of @ discussion with Dr. 
M. J. S. Dewar, he wrote down formula (II) as the 
most likely interpretation of results described in 
three recent communications? on the subject of the 
chemistry of emetine. Of these, the work of Spüth, 
and of Pailer, solves the problem of the arrangement 
of carbon atoms in the chain connecting the tso- 
quinoline nuclei; that of Karrer and his co-workers 
supplies a detail which indicates the relation of this 
carbon skeleton to the tertiary nitrogen. 

Thus the constitution (II) appears to be firmly 
established by these recently disclosed experiments, 
_and by the earlier investigations. It is surely sig- 
‘nificant that, without knowledge of the recent pub- 
lications, the same constitution was deduced by 
applying, Woodward’s theory of biogenesis of 
he ae fo a M pus member of the isoquinoline 
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* Carr, F. H., and "Pyinan, F. . Chem. Soe., 105, 1581 (1914); 
Späth, É., and Leithe, W., Vor) 80, 688 (1927). 

3 Späth, E., Monatsh., 78, 348 (1948). Pailer, M. 
Karrer, , Eugster, C. H., and Rüttner, Ò., 

31, 1219 Tibi: 
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A Synthesis of Pteridine 


ALTHOUGH many deriyatives of pteridine, both 
natural and synthetic, are'known, the parent substance 
pteridine (I) does not appear to have been described. 
This substance has now been prepared by the con- 
densation of, . .4:5-diaminopyrimidine with glyoxal 


Pree t) y: ^ 
M UN ` 
SAs | 

Y 59. 


i74: 5-Diaminopyrimidine has been described by 
says, but it is’ more, readily available by a slightly 
%nodified proceduré.: '9-Chloro-4-amino- -5-nitropyrim- . 
idine, m.p. 232? (Isay, loc. cit, gives m.p. 217°), 
is hydrogenated in methanol overta nickel catalyst 
to give 2-chloro-4 : 6- diaminopyriinidine, m.p: 232°. 
(found: ©, 33-3; H, 3:73, Ne '38°7; “Cl, 24-6. 
C,H;N,Cl requires C, 33-2; H, $5; N, 38:8; 
Cl, 24:5 per cent). Catalytie aehalogenation over 
palladium on charcoal in the ,pfesence of barium 
oxide gives 4 : 5-diaminopyrimidine, rà.p. 204°, which. 
forms a crystalline nitrate decomposing without 
melting: above 260°: (found: OC, 27-8; H, 4-0; 
N;. 40:0. C,H,0;N, requires C, 27-7; H, 4:1; N, 
40-5-per cent). Reaction of the diaminopyrimidine 
in a&queous.'solution with glyoxal bisulphite gives 
pteridine’ which crystallizes from alcohol in pale 
yellow plates, m.p. 140° (found: O, 54-3; H, 2-9; 
N, 42-9. C,H4N, requires C, 54-5; H, 3; 05; N, 
42-4 per cent). 

Pteridine*'is soluble in water and alcohol and 
readily sublimes in vacto.. Its ultra-violet absorption 
, Spectrum in aqueous solution at pH 5-8 shows a 


` 


3e 


* 


is a ^^ sharp maximum at 299 my. with e = 7,890 (Beckmann 
' '* gpeetrophotometer), and in neutral or alkaline solu- 


tion it shows a violet-blue fluorescence inthe ultra- 
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violet. It forms a Ferate m.p. 117-5° (found ; o! 
35:9; H, 2:8; N, 24:6. C,,H,O,N,.2H,0 requires 
C, 36- 2; H, 2. ‘8; N, 24:7 per cent), "and an oxalate 
which decomposes without melting above 128° 
(found: C, 37-5; H, 3-5. C,H,0,.N,.2H,O0 requires 
C, 37-2; H, 3-9 per cent). 

W. G. M. JONES 
Imperial Chemical Industries, Ltd., 

Research Laboratories, 
Hexagon House, Manchester 9. 

Aug. 10. ` 


1 Berd 83, 250 (1908). 
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Chemical Assay of Streptomycin B 
(Mannosido — Sérepeomyein). i. 


Morais! has recently describetlsthe use’ "der new 
reagent (0-2 per cent anthrone, a reduction&próduot 
of anthroquinone, in 95 per cent sulphuric acid), for; 
quantitative determinatioit of, "carbohydrates. 5r We: 
have found that it can be’ used not only for dis-: 
tingdishing streptomycin B''(& "mannoside) from! 

streptomycin A, but also for estitaating the amount! 
of the former present in a mixture. The glucosamine i 
moiety, present in both molecules, apparently does; 
not react with the reagent. Results obtained are: 
in. accord with those calculated from biological and! 


t 
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Sediméritation curves for malt-amylase. In Table 1 the ee 
Won constants for different concentrations are shown 


70 
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chemical , assays, making the accepted assumption | (pak FEE v mn 
&bout the relative Proin activities of'the two | * (iis cent) " 
streptomycins. 19 4°62 
It is hoped to publish. elsewhére, details of the! o2 iM 
analytical procedure, with some typical results. i 0:82 1 
UW. B. EMERY Hei tts 
A. D. WALKER E 0°75 4:69 
_, Fermentation Division, vela 1o 138 Si 


' Glaxo Laboratories, Ltd., 
; Barnard Castle, 
Co. Durham. 
July 30. 


1 Morris, ‘Science, 107, 254 (1948). 
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Molecular Weight of Malt-Amylase, hi 


Iw an earlier “nvestigation the molecular weight 
of g-amýlaąse fróm pig's pancreas?’ 3 was found to be , 
45,000, 'as calculated from the valües* s, = 4:50 S, 
D —:8:06 x 10-756:a.s. and V,,- 0.70. At this 
Instituté a new.méthod for the isolation of amylase 
from malt has, been’ developed®, It was shown that 
by repeated purification of the albumin fraction from 
malt & preparation ywas obtained with high «-amylase 
and -amylase: activity. Therefore it was assumed 

i that the amylase activity of malt is localized in the 
albumin fraction. By ultracentrifugation,-of the 
albumin fraction, only one peak was obtained. It 
must be stated here that malt-amiylase is more poly- 
disperse than «-amylase from pancreas; — 

. A determination of the molecular » "Weight. was 
carried ‘out on an amylase preparation with a 
saccharification activity? of 45,000 and a dextrinizing’ 
activity? of 57,400, calculated for the dry substance. 
The determination was carried out in & buffer solu- 

«tion with a concentration of 0-2 M sodium chloride, 
0-03 M, primary sodium ‘phosphate and 002M, 
secondary sodium phosphate, pH 7. ‘ 

Ultracentrifuge ‘measurement. 
sedimentation diagrams were obtamed by centrifuging 
at 65, 000: è. p.m. 


E 


ren- r ———9 —Ó ——— 


The sedimentation constant is evidently inde- 
pendent of the concentration. An average value of 
the sedimentation constdnt is $9 = 4-529. ` 4 

Diffusion measurement. The determination of the’ 
diffusion constant was carried out, in exactly the 
same way as for -amylase froni, ‘pancreas'. The 
resulting values of the diffusion! s constant: aro shown 
in Table 2. a PED US 


Table 2 s a = ty 
| Diffusion time (sec. y ! 34,440 79,020" ' 99, 960" ys. 420. Average 
e 
1 Da 6:06 6°70 6-70 6-59 6°74 
Da 6'42 * 6:20 6:20 6°86 6:32 


! The agreement between Dm and D4 is good. The 
| average value of D = 6-53 K 1077 0.@.s. is used in 
| the , following. The velud Fso = 0-69 was kindly 
| determined by Prof. C. D$uéker. Using these values, 
the molecular weight of malt-amylase is 54,000. 
Evidently this valüe is of the same order of magnitude 
as that for «-amylase from pancreas. It is an interest- 
ting fact that the amylase activity is associated with 
‘molecules with about the same molecular weight in 
; both ‘the plant and animal kingdom. 
CARL-ERIK DANIELSSON 

UM of Physical Chemistry, 

University of Uppsala. May 24. 


|* Dantelsson, C.-E., Nature, 160, 809 (1947) - 
` Meyor, K. H., Fischer, Ë. H., and Bernfeld, P., Experientia, 2, "362 
| 7949); Helv. Chinhtdcta, '30, € 64 (1947). 


i? Fischer, E. H., “La purification et l'isolement de l'a-amylase de 
4 pancréase", Thèse No. 1094 (Genève, 1947). 


e" Set dor T., and Pedersen; E Q., “The Ultracentrifuge” (Oxford, 


The accompanying? 2 Dantelsson, C.-E., and Sandegien, E., Acta Chem. Scand.,1, 917 (1947). 


$ Windisch, W., and Kolbach, P., Woch. Brau., 42, 139 (1925). 


| emise D E., Yakish, G. J., and Olson, W., Cereal Chem., 16, 724 


* a 
fi £X 
1 
j 
i 


526 
Action of Oxalyl Chloride. on the 
. Aromatic Hydrocarbons 


THE action of oxalyl chloride on an aromatic 
hydrocarbon in the presence of anhydrous aluminium 
chloride and' in a solvent (for example, carbon 
disulphide) can lead to the production of the aromatic 
acid as the chief reaction product. This may provide, 
too, & general method for the synthesis of p-alkyl- 
benzoic acids!. 

Schönberg and Kraemer? isolated p-ethylbenzoic 
acid only by the interaction of oxalyl chloride, 
ethylbenzene, and aluminium chloride in carbon 
disulphide solution at a low temperature. No men- 
tion was made of the yield of the acid. On repeating 
their experiment and modifying the procedure so as 
to extract the acid directly from the reacting mixture 
with a dilute alkali solution, p-ethylbónzoio ` acid 
(m.p. 112-118?) was. obtained in 43 {per cent yield, 
rising to 66 per cent if equimolecular amounts of 
the substances interacted at rdom temperature. 
p,p’-Diethyldiphenyl ketone was alsó isolated. 

The action of oxalyl chloride on the higher n-alkyl- 
benzenes, under similar conditions, led to the forma- 

. tion of the corresponding p-n- alkylbenzoic adids in 
satisfactory yield. Results are shown in the a accom- 
panying table. ' 


Action of oxalyl chloride on alkylbenzenes in carbon disulphide in 
presence of aluminium chloride at room temperature 











- 
Alkylbenzene Acid formed Yield of acid (95) 
Toluene p-toluic 60 
Xthylbenzene p-ethylbenzoic , 66 
n-propylbenzene Ded eU Ueto 70 
n-butylbenzene utylbenzoic, -50 
n-amylbenzene p-n-amylbenzoic ` 50 
n-hexylbenzene $-n-hexylbenzolc:; ” 40 
n-heptylbenzene p-n-heptylbenzoi¢ 40 
n-octyl benzene 3 


p-n-octyibenzoic 





THe yield of the n-octylbenzoie acid was exception- 
ally low. This might be due to the fact that the 
reaction was noft‘complete at room temperature. 

wee Hussein AHMAD FAHM | 

Chemistry. Depártinent, 

Faculty of Science, 
Fouad I University, “a 
Abbassia, Cairo. 4 
May 4. 
1 Comp. Zaki and Fahim, J. Chem. Soc., 307 (1942). 
3 Ber., 55, 1174 (1922). 
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, Selective Developoient of Fission Tracks in 
an Electron-sensitive' Emulsion 


Tux interpretation of records of nuclear reactions 
occurring in photographic emulsions is materially 
assisted by differences in the solidity and grain- 
frequency of tracks produced by particles of different 
ionizing power’. Discrimination between tracks of 
various particles can be enhanced by using emulsions 
with a range of intrinsic sensitivities? ; to a lesser 
extent by varying development time and composition 
of developer??; or by applying" oxidizing solutions 
between éxposure and development‘. 

Special emulsions have been produced which are 


sufficiently sensitive to record tracks of electrons®$; « 
whereas at the other end of the range there are * 


emulsions sensitive only to tracks of fission frag- 
ments?;?, 
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The advantage of the latter is, of cepurse,. 


d 2, 1948 voL 162 







vv 


— — 
E 
$ 


r 


aah 


*x 
+ 


xè 


pneter gs 


FÉ 
» # 
$.’ 


in ee PES 


d a Fig. 1 Photomicrograph of tracks from uranium ae ARE guiPping 
A Jito NT.2a y np V FOU 10 min. D.1 


that "fission fragments, alins can be recorded in spite — 
of a heavy background of radiation from other less 
strongly ionizing particles. 

It would bé very convenient to be able to utilize 
an electron-sensitive emulsion for the selective record- 
ing of fission tracks, so that this whole range of results 
could be spanned with a single emulsion. A means of 
achieving this result by controlled under-development 
is the subject of the present communication. 

Deliberate under-development implies that the 
development process will be stopped before all the . 
exposed emulsion grains have been developed. Con- 
trol of the results (particularly with thickly coated 
emulsions) is therefore facilitated by the use of long 
development times with severely restrained and slow- 
In preliminary tests it was 
noticed that a para-aminophenol solution, used <at 
such a low pH that it would not even develop alpha- 
particle tracks, still gave strong development of 
abrasion marks in the emulsion surface. It seemed 
possible that such a solution would also develop 
fission tracks. * 

‘Glass plates were coated with a suspension of 
ammonium diuranate in gelatin (equivalent to 


..0:01 gm. uranium/em. 3). These were packed in ccn- 
` tact! with ‘Kodak’, 'NT.2a plates, which have pre- 


vióusly been shown to be capable of recording electron 
tracks*9, Someof these were shielded with $ in. 
of lead and exposed to & flux of 5^x 10% neutrons 
per em.? of plate in the nuclear ‘pile at: Harwell. 
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Fig. 2. Tracks given by 40-min. development in » low-energy 
pata-aminophenol developer (solution I) 
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us ‘ tm 
Strips exposed in the pile (‘pile-plates’) and controls 
left in contact with uranium only were developed! 
for teh'minutes at 70°F. in D.19b and for forty! 
minutes in special low-energy para-aminophenol| 
developers. These were prepared from three stock. 


solutions: (A) contained 15 per cent para-amino-! 
phenol hydrochloride and 24 per cent NaH.80,;j 
(B) 5 per cent Na&,PO,.12H,O, 4 per cent N8,S0;; 
and 0-4 per,.cent KBr; and (CO) 5 per cent| 
Na,HPO,.12H,0, 4 per cent Na,SO, and 0-4 per, 
cent KBr. Solution I contained 2 c.c. A, 20 o.c. Bj 

. and 80 e.c. C. Solution II contáined 2 e.c. A and; 
100 e.c. C. . 

The pile-plates developed a ‘density of 4 in, 
an 'Elonhydroquinone' developer (Kodak formula} 
D.19b), and no tracks could be seen beçause of the 
high opacity, while the control showeéd-&olid alpha! 
tracks (Fig. 1). In contrast to this, solution I pro-; 
duced on the control plates alpha tracks showing as! 
tenuous chains of grains (Fig. 2), and the pile plate} 

_ developed a density of only 0-5. Under the micro-! 
scope, the latter showed solid fission tracks readily; 
distinguished from the residual background (Fig. 3). 
Solution II, an even weaker developer, showed no! 
alpha tracks at all, but still gave recognizable fission, 
tracks on the pile plate (Fig. 4). . Perfilov* obtained: 
similar discrimination between; alpha and fission. 
tracks by treating the exposed plates in a dilute} 
chromic acid bléagh before development. We have! 
been able to confirm the general nature of this result, | 





* ~x 
sy ee * MTS 
se a$ å 

/ a : 
| Ls % i haa o 
$ M COMME. - t 
i ` d prat 
eh a QE e 
i " . manu _* 
Po e $ y 
IE MAINS ie 
i Sing "x ee * 
i : : adr ts : 
E * ” GER. SEE 
Pes me E f 
m à DS. kd ` 
| EEN E SE i. Y E E 
F. 


ig. 4. Fission tracks given by 40-min. development in solution 
II, which cannot develop alpha tracks at all 
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and preliminary comparisons indicated that the dis- 
crimination is surprisingly similar to that given by 
these special para-aminophenol developers. 

Similar discrimination has also-been obtained by 
using ‘Elon’ (methyl p-aminophenol sulphate), glycin 
and hydroquinone in solutions adjusted to give about 
the same development activity. The effect is thus 
not exclusive to one developing agent, but para- 
aminophenol and ‘Elon’ gave the more attractive 
results. Discrimination has also been obtained by 
adding progressive concentrations of potassium 
bromide to these solutions at higher pH values. On 


- the other hand, substantially no discrimination be- 


tween alpha and fission tracks was obtained by de- 
veloping for only one minute in D.19b. A continuously 
graded series of developers can also be conveniently 
prepared by raising the proportion of stock solution B 
to increase. the pH and developer activity, and some 
of these róre*aetive developers give considerable 
digcrimination, between alpha particle and proton 
tracks," © * * 

Considerable advantage may accrue if procedures 
of this type can be standardized without excessive 
trouble, The results given by such gross under- 
development are, however, likely to be particularly 
sensitive to small variations of temperature or com- 
position. Reproducible results may, therefore, only 
be obtained by performing the development operation 
with the care used in other physico-chemical experi: 
ments. Rae 

I wish grateftilly to acknowledge the help of the 
Director, Atomic Energy Research Establishment, 
Harwell, in obtaining neutron exposures, and to 
thank him for permission. to publish these results 
which were obtained while working under contract 
to the Establishment. | A 

: G. W. W. STEVENS 

Research Laboratory, f ` 

Kodak, Ltd., 
Wealdstone, 
Harrow, Middlesex. 
July 30. He. 
! See, for example, Powell, C. F., and Occhialint, G. P. S., “Nuclear 
Physics in Photographs" (Clarendon Press, Oxford, 1947). 
2 Powell, C. F., Occhialini, G. P. S., Livesey, D. L., and Chilton, L. V., 
J. Sci. Inst., 98, 102 (1944). US aba iA ed 
? Demers, P., Can. J, Res., 25, 225 (1947). | ' a 
* Perfllov, N. A., CR. Acad. Sci. U.R.S.S., 42, 258 (1944), 
* As reference 3. : 
* Berriman, R. W., Nature, 161, 432 (1940). Herz, R. H., Nature, 161, 
928 (1948). 
? Borst, L. B., and Floyd, J. J., Bull. Amer. Phys. Soc., 21, No. 3, 
13' (1946). 
2 Green, L. L., and Livesey, D. L., Nature, 158, 272 (1946), obtained 


a similar result from incidental desensitization ‘occurring when 
plates were bathed in uranyl acétate. 
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Anomalous Magnetic Behaviour of Nickel- 
Iron at High Frequencies 


In the course of a series of experiments that is 
being carried out under the direction of Miss H. J. 
van Leeuwen in this Laboratory in order to determine 
the high-frequency magnetic permeability of ferro- 
magnetic materials, a peculiar property of a nickel- 
iron alloy has been, found. Ys 

Two concentric Lecher systems are used in the 
experiments, the outer conductor of both being made 
of copper, while the inner conductor of one is & 


- copper wire, that of the other a nickel-iron wire 
` (35 per cent nickel, 65 per cent iron) Both systems 


are, coupled to an oscillator and the wave-lengths 


PELA : *, 
‘of ‘standing waves are measured. 


` u^ 
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It can be shown mathematically that for a mag- 
netic permeability u greater than 1 of the ferro- 
magnetic material, the wave-length à for the ferro- 
magnetic wire is smaller than the wave-length à, for 
the copper wire. The results of the measurements in 
the interesting range are shown in the accompanying 
graph, the abscissa representing àp. which is practic- 
ally equal to the wave-length in vacuo, while the 
ordinate signifies the difference AA = ?, — A. 


7" """ Temp. =17°C. +1 
+10 : 








-10 


The puo feik strikingly an anomalous dis- 
persion curve. In a narrow interval, between A, = 86 
and 88 cm., the wave-lengths on the nickel-iron wire 
become considerably larger than those on the copper 
wire, which means that p there is smaller than unity 
or even negative, ^ 

Similar ,experiménts have been carried out pre- 
viously irn.this Laboratory by J. Smidt? with a pure 
iron wire. This showed no anomalous behaviour 
except that the descent of the curve to zero near 
Ao = 60 em. was much steeper than could be ex- 

. pected from theory?. A, possible explanation would 
be that the wave-length for the anomalous behaviour 
of iron falls just in this ‘region, the minimum of the 
curve being obliterated because the magnetic sus- 
ceptibility of iron disappears below 60 cm. 

It is expected that these and ‘further experiments 
will reveal new information on the internal conditions 
of ferromagnetic materials. 

A. WiImBERDINK 


TEE experiments just described can be interpreted 
in their essence by assuming that the magnetization 
induced in the material of the wire by a harmonically 
varying Magnetic field is represented by a function 
of the frequency of the'sarne type as that met with 
in the case of the electric (polarization for & system 


subject to a harmonically ‘varying electric field and , 


possessing , & resonance frequency. 
As is wel known?, the magnetization in ferro- 
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contributions: the irreversible displacements of 
the boundaries of the Weiss domains, the reversible 
displacements of these boundaries and the change 
in direction of the magnetic moments of such domains 
by the external field. At the frequencies and field- 
strengths here considered, the first cause is no longer 
operative*, The reversible motion of a boundary will, 
it is true, have a certain characteristic frequency of 
oscillation about its equilibrium position; but this 
will depend on local conditions such as stress, im« 
“purities, ete., and hence will vary from one boundary 
to another, thus not giving rise to a well-defined 
resonance frequency for macroscopic pieces of mater- 
ial. In its. orientation, however, the resultant 
magnetic moment of a Weiss domain is bound to the 
erystal field, tending to give it preferential directions 
with respect to the crystal axes (while strong stress 
or the influence-df'2 constant external magnetic field 
may supersede” the crystal field). In consequence, 

Y ithe magnetic moment will precess about the prefer- 
“Sntidl direction, and it‘is this precession frequency 
which acts as resonance frequency for the magnetiza- 
tion. In nickel the crystal field is equivalent to a 
magnetic field of about 100 oersted, whereas for iron 
the value is several times as large’. The double 
Larmor frequency in 2 field of that strength is about 
3 x 105 Hz. In other words, it is located just in 
the proper frequency-range. As in the theory of 
electrie polarization, an absorption will be associated 
with the anomalous dispersion, which can be de- 
scribed by a line-breadth. This is determined by the 
natural transition probability of the magnetic moment 
between its differen) stationary states in the crystal 
field, the transitions being brought about by the 
coupling of the’ magnetic moment with the con- 
duction electrons and the lattice waves. 

An investigation of the influence of stress and of a 
constant external magnetic field on the value of the 
resonance frequency will be very instructive and is 
being planned. 

A more detailed discussion of the experiments as 
well as of the theory will be given in Applied Scientific 
Research. 


R. Kronie 
poner for. Technical Physics, 
ae Delft. 
: p“ May 14. 


! 8midt, J., App. Sei, Reb, B, 1, 127 (1948). 
3 van Leeuwen, H. J., App. Sei, Res., B, 1, 135 (1948). 
* Becker, R., and Döring, W., “Ferromagnetismus” (Berlin, 1939). 
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Brief Light Pulses using Kerr Cells 


Iw connexion with certain studies of electrical 
discharges, we have found it necessary to develop 
an extremely fast shutter for photography. The 
electro-optic Kerr effect is used. Mounted 5:1 mm. 
apart ‘in nitrobenzene in a glass Kerr cell, the elect- 
rodes are.12-7 mm. wide and 20-3 mm. long. Selected 
pieces Of ‘Polaroid J’ film are placed outside the 
fused-on windows. The cells are subjected to single 
pulses of about 12,500 volts from a hydrogen thyra- 
tron and RLC pulse-forming network, thus admitting 
light to the lens of an ordinary camera. We have 
been photographing such intensely self-luminous 
objects as sparks and electrically exploded wires with 
exposures of & microsecond or less. 

We report here a side-experiment designed to show 
directly the length of the segment of a light beam 


magnetic substances in general is built up from nihtes, that we have been able to chop off with a Kerr cell. 
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L, light source ; C, camera ; 


58 1, 2, Kerr cell shutters; M 1,2,3, 
mirrors 


5 
In this experiment, two shutters, separated by an 
optical path of a few metres, were arranged to be 
pulsed infsequence. If the second shutter were thus 
opened at a suitable moment following the opening 
of the first, to allow for the transit timg of the light 
between them, a source of light in front of the first 
shutter could be photographed by a eamera behind 
the second. If the time delay of the second shutter 
were appreciably different from the transit time, no 
light reached the camera. The light source was a 
wire electrically exploded just previous to the opening 
of the first shutter. : 

For convenience, the optical path was folded by 
using a plane mirror, so that the camera was just 
below the source. In our experiment, not one but 
several mirrors were used. These Were all so placed 
as to be illuminated by the source, and all were in 
the field of view of the camera. 
Thus several optical paths were set 
up, each with its own mirror (see 
accompanying diagram). Since 
successive mirrors were separated 
by 30 em., the optical path differ- 
ences | 60 em. By virtue of the 
finite of light, a brief sequent- 
ial pulsing of the two shutters 

| wl in any given exposure, show 

t all the mirrors to be effective in 
reflecting the light pulse. The 
accompanying photographs show 
the mirrors, located 30 em. apart. 
Certain of them are seen to reflect 
the light; from a count of these, , 
the length of the light segment may 
be estimated. By altering the 
relative timing of the shutters, the 
reflexions ean be made to appear in 
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1 and 2 show two depositions of fringes in a liquid paraffin 


s à (20 em. x 10 em.) is sup over the liquid surface. 
the near rhirrors or the far mirrors. and git Joi 
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For à semi-quantitative estimate of the length of 
the beam segment, the method. was to compare 
visually the density of the photographed reflexions 
in two negatives, one of which had been exposed to 
two flashes and the other to a single flash. It was 
noted that seven of the images on the double ex- 
posure are more intense than the brightest image 
on the single exposure. From this:it is deduced that 
the measured length of the beam, between half. 
intensity points, is about 4-2 m. Neglect of the in- 
verse square law is approximately justified. This 
measured length depends upon the speed of the 
second shutter as well as that of the first. If we make 
the plausible assumption that the voltage applied to 
each shutter is a similar Gaussian function of time 
and calculate therefrom the variation of the trans- 
mittance of either shutter during the pulse, the 
distribution of the exposure among the several photo- 
graphie images is predicted to be approximately 
Gaussian with a width at half-maximum which is 
about 23 per cent*greater than that of either shutter. 
The 4etual length of the beam is thus 4-2/1-23 = 
3-4 m; between half-intensity points. Furthermore, 
since 70,7 per cent of the area of the shutter trans- 
mittance function lies between abscissæ only 78 per 
cent as far apart as its half-value points, we may say 
that the effective length of the beam is only 2:7 m. 
Its duration is therefore 270 jiffies, or about 9 x 107° 
second, This last figure is in good agreement with 
the value calculated from the oscillogram of the pulses 
applied to the Kerr cells, 

W. M. Capry 
A. M. ZAREM 
U.S. Naval Ordnance Test Station, , 

Pasadena Annex, 

Pasadena, California. 
July 23. P 
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Liquid Surface Interferometry 


THE property that liquid surfaces have of indicat ing 
level is frequently employed in physical and engineer- 
ing metrology. Surprisingly little usé is made of the 





property of flatness which, with dertain ations, 
is possessed by a reasonably extensive liquid surface, 
which provides a naturally reproduci feference 
basis. The earth’s radius of curvature the 


centre of a liquid surface of 25 cm, diameter to project 
by only 12 A. above the true plane intersecting its 





floated on a lapped cast-iron 
surface, and indicate that, apart from slight concavity at the centre, the metal surface is 
generally convex in shape. 3 shows two fringe systems obtained when a wedge plate of glass 


N.B.—1 fringe in liquid paraffin 
alent to 0-18 u ; in air the equivalent is 0-27 y 3 
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boundary region is omitted from consideration. 

Preliminary experiments at the National Physical 
Laboratory, with a liquid surface serving as the 
reference plane in one of the usual afrangements of 
a Fizeau interferometer’, have yielded very promising 
results over a field of 25 em. diameter. We find, 
however, that Rayleigh described long ago the use 
of a water surface for similar purposes during a 
Royal Institution lecture?*. Our experiences are much 
. the same as those described by Rayleigh, except that 
we find it important to use liquids of higher viscosity 
than water to avoid the vibrational troubles which he 
reported. Among ‘the liquids we have tried are a 
micrometer oil (Price's 'Albaline) and glycerine ; 
but the most suecessful is medicinal liquid paraffin, 
because it requires no special site or anti-vibration 
arrangements and yet flows fairly easily. 'The cap- 
illary curvature is also less extensive than that re- 
ported for water by Rayleigh. It is necessary to 
work with a clean surface and to shield it from air 
draughts. An interesting effect is tHe' unusual 
response to vibrations observed in the neighbóurhood 
of any sudden and marked change in the depth of 
the liquid layer. je 

An important item of the equipment we tse is a 
simple plano-convex lens of 38 cm. diameter (F/5) 
acquired from war surplus stocks of optical com- 
ponents. This is arranged horizontally. as the 
collimating lens of the Fizeau interferometer and 
directs a beam of parallel. monochromatic light 
vertically downwards on to a lapped cast-iron surface 
plate of 30 em. diameter supported on three levelling 
feet. The liquid paraffin layer, about 3 mm. in thick- 
ness, is floated on the metal surface and retained by 
paper strip gummed round the periphery of the plate. 
The disposition of the fringes which are produced 
by two interfering beams, one partially reflected from 
the liquid surface and the other totally reflected 
from the metal, is controlled with the levelling 
feet. 

The three interferograms reproduced were obtained 
in mercury green light using exposure times of 5-20 
sec. with Ilford;H.P2 plates (6 cm, x 4 em.). No. 1 
shows fringes—r&ther like a system of Newton's rings 
—producéd over the lapped surface plate when sym- 
metrically, disposed to the liquid surface. "The black 
border represents the boundary region from which 
no light is received owing to capillary curvature. 
This effect extends into the region from which light 
is received but vanishes at about 2-5 cm. from the 
boundary. No. 2 shows fringes over the same plate 
when slightly inclined to the liquid surface. The 
white disk represents the end of a l-in. diameter 
Hoffmann roller standing in the liquid. A disturb- 
ance due to capillary eurvature extends about 2-5 em. 
outwards from the cylindrical surface which, like the 
gummed paper, is wetted by the oil. 

As glass and liquid paraffin have nearly the same 
refractive index it is preferable to support. glass 
plates over the liquid surface during examination. 
In No. 3 the widely spaced fringes are produced by 
interference in the air film between the liquid and 
the lower surface of a glass plate 1 em. thick. The 
closely ‘spaced system is due to the two surfaces of 
the glass:plate itself and shows that it is wedge- 
shaped, — uH EP 
; We direct attention, to this use of a liquid surface 

as an interferometer mirror because it may have 
many. applications, especially for studies of the 
physical properties of liquids. It has many ob ous 








NATURE | 
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advantages as & ready means of verifying large flat 
surfaces of a precision character.  . ; 
A fuller account of this work, forming part of the 


research programme of the National Physical Lab- 






oratory, will be published elsewhere. 
H. Barren 
R. MARRINER 
Metrology Division, 4 
National Physical Laboratory, 
Teddington, Middx. 
June 25. 


S yenara, W. E., "Applications of Interferometry”, 64 (Methuen, 


? Rayleigh, Lord, Proc. Roy. Inst, Lond., 14, 72 (1893); Nature, 48, 
212 (1893). 
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Truncated Log-Normal and Root-Normal 


Frequency Distributions of Insect 
Populations 


"s Ine entomology it is usual to find that the numbers 


of insects or their eggs occurring in each sampling 
unit are not distributed normally, the many lesser 
and zero values causing the distribution to be ex- 
tremely skewed. When such distributions oecur, the 
gross deviations from normality invalidate the use of 
classical biometrical methods. 

I have found such markedly skew distributions of. 
the number of red scales (Aonidiella aurantii Mask.) 
on individual citrus leaves and of the number of 
eggs laid by Anobium punctatum females. It has been 
found that these two cases can be plotted as straight 
lines when the probit methods suggested by Gaddum! 
&re used, and it appears that these methods may give 
a solution of other skewed distributions. The red . 
seale data required a logarithmic transformation of 
the enumeration variable, the Anobium data, a square 
root transformation. The usual device of plotting 
n+ 1 instead. of the number n has been adopted to 
allow zero values to be plotted. on a logarithmic : 
scale. 

As illustration of the degree of linearity achieved 
by probit methods, the data for red scales on citrus 
leaves as given in the table, and that of Upholt and 
Craig? for black scales on citrus twigs, have been so 


“plotted in the figure. 
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0 1 2 4 6 810 


15 20 30 40 50- 
Number of scales on sampling unit: plotted as log n +1 


ree of linearity achieved by probit methods. Line A, black. = 
` scales on citrus twigs (Upholt and Craig"). Line B, red scales ` 
on citrus leaves Ej 
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Frequency distribution of red scales on 720 citrus leaves 














Number Number Number 
of scales | Observed | of scales | Observed | of scales | Observed 
per leaf | frequency | per leaf | frequency | per leaf | frequency |. 
6 89 22 7 47 1 
1 79 23 4 50 1 
2 78 24 7 82 2 
3 > 58 25 5 53 1 
4 51 26 3 55 J 
5 30 27 3 57 2 
6 39 28 8 59 1 
7 34 29 2 60 l 
8 7 30 5 62 2 
9 18 31 2 65 1 : 
10 13 32 2 7À i 
11 12 33 2 78 1 
12 19 34 2 80 1 
13 16 35 1 81 1 
14 13 36 1 R8 1 
15 6 37 4 94 "d 
10 - 12 38 1 90 2 
1T 6 39 2 103 1 
18 5 41 2 105 1 
19 8 42 2 | 185 1 
20 6 44 5 241 1 
21 5 45 1 

















Marked breaks and changes of slope occur with 
some published data; but these may be due to sampling 
of mixed populations. 


The truncation to the left apparent in the figure . 
can be eliminated by increasing the size of the samp- ; 
ling unit until zero values do not occur. When this was ,. 


done with red scale using counting units of twenty 


leaves, it was found that the frequency distributions : 
After the six ' 


of these units were still log-normal. 
twenty-leaf values of each of thirty trees had been 
transformed to logarithms, Nayer's test? showed that 
the various populations could be regarded as having 


a common variance and thus normal statistical ' 
methods could be used. The obvious method of . 


overcoming difficulties arising from truncation of 
these curves is an increase in size of sampling unit; 
but if it is necessary to compare data already collected 
this device may not be available. 

From the ease with which data ean be reduced to 
& series of straight lines, it appears preferable to 
assess significance of differences between two or more 
Sets by linear regression methods, rather than argue 
back to parent distributions. The usual methods of 
calculating regressions and their variance cannot be 
used because points other than the first are not 
independent. Methods of calculating regressions and 
variance of such transformed data'do not appear to be 
available, but are required before the utility of probit 
methods in handling skewed distributions can be 
determined. 

The data and plots of Anobium egg-laying are 
being published elsewhere‘. 

D. SPILLER 
Plant Diseases Division, 
Auckland, New Zealand. 
July 26. 

* Nature, 150, 463 (1945). 
‘J. E, Ent., 38, 113 (1940). "e 
? Stat. Res. Mem., 1, 38 (1930). 
* N.Z. J. Sci. and Tech. (in the press). i 


Photographic Evaluation of Blackout 
Indices 
Dorie the act of blinking the pupils are masked 
by the upper lids for an appreciable fraction of a 


second (c. 0-1-0-3 sec.) and, in consequence, vision 
is intermittent. The blackout index expresses the 


percentage of vision during which one is unsighted, 
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and is obtained from the ratio of the blackout and 
interblink periods, the normal average value of the 
latter being for men and women c. 3-3 sec. In con- 
versation, the average interblink period is only 
c. 2-7 see. 

Average time constants of blinking can be assumed 
for a large group of individuals, so that in group 
photography one can expect that at any instant a 
definite percentage of the subjects (the average black- 
out index) wil be unsighted and have their eyes 
almost or wholly closed. Examination of group 
photographs of a total of sixty-one subjects revealed 
that roughly one-tenth of them were photographed 
during the act of blinking, in reasonable agreement 
with the expected result?; but it seemed desirable to 
examine further photographs of groups and thus 
obtain the average blackout index for people in 
general. 

It is essential that the time of exposure should be 
less, than „the blackout period (that is, < 0-1 sec.), 
for blinks will not be revealed clearly in exposures 
greater than the duration of a blink (0-3-0-4 sec.). 
Occasionally, even in time exposures, the eyes may 
appear somewhat blurred. It is therefore important 
to ensuré that such group photographs are either 
snapshots or flashlight photographs which satisfy 
the above condition. This is not always easy. 
Momentary exposures of a group of people occasion- 
ally reveal no blinks, whereas, especially with small 
groups, as many as one-half the subjects may have 
closed eyes. Many photographs are useless for the 
purpose in view, if the eyes of all the subjects are 
not clearly visible.’ 

During the past year I have examined a large 
number of photographs to ascertain with greater 
accuracy the average blackout index for people in 
general. I have also examined many time exposures 


to confirm that they do not reveal blinks. No evidence 


of a blink was found in several group photographs 
taken about fifty years ago, all posed and certainly 
time exposures. A series of departmental group 
' photographs of students taken during the past twenty- 
‘nine years, and all known to be time exposures, 
yielded only two instances of closed eyes in a total 
. of more than & thousand subjects?” Possibly these 
' two were resting their eyes in anticipation of 
' being photographed. On the other hand; if a large 
number of snapshot and flashlight photographs of a 
total of 2,140 subjects, 215 had closed eyes. On this 
, evidence it seems certain that the general average 
‘blackout index does not deviate appreciably from 
' 10-0 per cent for light-adapted eyes (pupil diameter, 
,9-4 mm.). 

It follows that.the general average blackout period 

will be 0-33 or 0°27 sec., according to which of the 
' general average interblink periods (3:3. or 2^7 sec.) 
'js used. As the conditions under which snapshot or 
‘flashlight photographs are taken are more often 
‘conversational than normal restful ones, the second 
value of the blackout period is likely to be the true 
one. This value lies between the limits mentioned 
‘earlier, and it is interesting to note that Miss M. P. 
Lord and W. D. Wright recently determined the 
former's blackout period to be c. 0-2 seoc.?. 

It is clear that individual blackout indices could 
be determined by examination of & large number of 
random photographs of ond and the same individual, 
though.the process would ‘be rather tedious. In a 
popular form of multiple photography, blinks can 
‘often be noticed—in one case I saw four in a total 
ipf. forty-eight photographs—but it seems doubtful 
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whether these multiple photographs are sufficiently 

random and unposed to serve as a basis for the 

determination of individual blackout indices. 
Rozsert W. Lawson 


‘ 


Department of Physics, 
University, Sheffield, 10. 
Aug. 10. 
1 Hall, Sir Arthur, Brit. J, Ophthal., 29, 446 (1945). 
* Lawson, R. W., Nature, 161, 154 (1948): 
? Lord, Mary P., and Wright, W. D., Nature, 162, 25 (1048). 


Variation of Ground-Levels on Coe Fen, 
Cambridge 


Some interesting and considerable variations in 
level were noticed on Coe Fen, Cambridge, after the 
floods of 1947. A portion of the Fen is used by the 
Engineering Department, University of Cambridge, 
for practical exercises in surveying. For this purpose, 
concrete blocks approximately 1 ft. 0 in. “squire by 
1 ft. 6 in. deep have been sunk into the' ground to 
form the survey stations, the actual station being 
taken as the centre of a steel tube cast solid with 
the concrete block and projecting slightly above the 
surface of the block. These stations are grouped into 
closed polygons. 

Small vertical movements of these blocks are known 
to take place, and have usually been attributed to 
frost heave. For this reason, the differences in level 
between all these blocks are carefully checked before 
the surveying course begins each summer, so that 
the accuracy of the students’: levelling may ‘be 
checked. 

After the floods of 1947, during which practically 
the whole of this area was inundated, this check 
was carried out as usual, and very much larger move- 
ments than had hitherto been found were encountered. 
Unfortunately, the absolute levels of these blocks 
have never been measured with respect to some fixed 
and stable bench-mark, so that only their relative 
movements can be measured. However, between the 
summers of 1946 and 1947, either the south end of 
the Fen has lifted, or, more likely, the north end has 
sunk about 0-2" ft., a considerable amount in a 
distance `of about 2,000 ft. The levels were re- 
checked* in April of this year, and little difference 
was found from the previous year’s figures, only 
slight movements, of the order of 0-03-0-04 ft., 

-having taken place. 

The nature of the ground was inyestigated in an 
endeavour to shed some light on the cause of these 
movements. Borings were made near three of the 
stations. At all these points, similar conditions were 
found. After about six feet of gravel, some clay was 
encountered. This was at first thought to be the thick 
underlying stratum of gault known to exist in this 
area. However, further boring revealed that this 
layer of.clay was only about one foot thick, and that 
below this was a layer of what might best be de- 
scribed as liquid mud, into which the soil borer could 
be pushed by the weight of the body, without any 
twisting action being necessary. This liquid mud 
was about four feet thick. In some of the borings 
& layer of peaty substance was found at the bottom 
of the gravel. 

WE cse E. G. SrERLAND 
Engineering Laboratory, ` 
University, `$ 
Cambridge. 
June 26. 
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Work-Hardening Under Complex Stresses 


PLANE stress yielding was induced in a duralumin 
plate by expanding a 12-segmented cylindrical collet. 
The tangential strains in the plate were measured at 
ten values of radius by means of single-filament 
Minalpha resistance wire strain gauges*. At all loads 
the measured strains in the unyielded postion of the 
plate fitted the theoretical solution exactly. The 
measured values in the yielded zone from the inner 
radius out to the yield boundary are shown for a 
typical loading in the figure. 

The experiment was designed to check the particular 
solution in my 1946 theory on post-yield stress-strain 
compatibility?, but with the 1947 extension to any 
severity of deformation®, since the experimental 
strains were large at the higher loads. The stress- 
strain relations for this plane-stress problem in polar 
co-ordinates (r, 0) are, 


Sr 

ET 1 1 

g= g 259 + | G- ps 

Sp 

Sp 

1 1 " 
-:[G- Dese W 
Sg? 


with the expression for eg written by interchange of 
r and 6 and in which e can be nominal strain for 
small strains or ‘true’ for any finite magnitudes?.4, 
E the elastic modulus, P the inelastic modulus, 
S stress, g and p elastic and plastic transverse con- 
traction ratios respectively, while superscript 0 de- 
notes the stress operating when the element first 
yields. The stresses must satisfy the extended 
Huber — Mises — Hencky yield criterion? 


S, — SS + Sg? = Fe, (2) 
the equations of equilibrium and the boundary con- 
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ditions as well as (1). The normal stress Y is ‘equiv- 
alent’ to the complex system. 
Comparison of the measured strains with the 


theory showed that in the duralumin of the plate the, 


stress-strain parameter P obeyed the relationship, 
l 
P d f Y 3 
with f of value 3-57 x 107? (psi)?. In the 1945 theory? 


P was taken as the slope of the simple tensile stress- : 


strain curve at stress Y. Thus for duralumin in 
simple tension f is of value 172 x 107? (psi)?, and if 
this value is used in the theory would give the 
curve shown in the figure. It is important to note 
that this erroneous assumption is involved in all the 
recent theories in which the stress-strain parameters 
are assumed as functions of only octahedral shear 
stress®®, : 

The duralumin is ‘stiffer’ under the compression- 
tension stresses in the expanded plug test than it is 


under simple tensile stress. This led me to analyse , 


tests by Davis’? on thin-walled tubes under axial 
tension and internal pressure inducing tangential 
tension. Under the tension-tension stress loading the 
steel was ‘less stiff’ than under simple tension. Thus 
it appears that the strain change accompanying a 
stress change depends on the signs and magnitudes 
of the orthogonal stress components as well as on 
the equivalent normal or octahedral shear stress®. ' 
K. H. SWAINGER 
Imperial College of Science and Technology, 
City and Guilds College, 
South Kensington, London, S.W.7. 
March 14. 
! Swainger, K. H., Nature, 159, 61 (1947). 
? Swainger, K. H., Phil. Mag., 38, 443 (1945). 
3 Swaingor, K. H., Phil. Mag., 88, 422 (1947). 
*Swainger, K. H., Nature, 160, 399 (1947). 
* Nadal, A., Proe. Inst, Mech. Eng., Lond., 157 (1947). 
$ Prager, W., A.S.M.E. Paper No. 48—APM.14 (1948). 
7 Davis, E. À., J, App. Mech., 19, No. 1 (1945). 
* Swalnger, +, "Severe Deformations”, March 1948, to be read 


K. E 
to the Seventh International Congress on Applied Mechanics, 
Imperial College, London (Sept. 1948). 


D 





Genetics of Style-Length in Oxalis 


Amona the tristylic plants which have attracted. 
the attention of geneticists, without the genetic situa- 
tion being fully elucidated, is Oxalis valdiviensis. Two 
years ago, work was started in this Department by 
setting out twelve short-styled plants for open 
pollination by long, as this, method had proved 
successful in the case of Lythrum salicaria. 

Of the twelve progenies grown in 1947, six threw 
no mid-styled plants, giving 363 £:319 S. The 
remaining six families, which contained mids, gave 
24 L : 329 M : 336 S, showing that the short parent 
was segregating for a factor for mid style-length, 
though not so as to give a 1:1:2 ratio, as with 
Lythrum salicaria. ` 

This result suggested the possibility that the genes 
for short and mid were rather closely linked, with 
about 6-8 per cent recombination, and that the shorts 
used had been double heterozygotes in repulsion. In 
order to test this view, we have grown in 1948 
fifteen progenies from shorts from these families 
crossed again with long. On the linkage hypothesis, 


the expectation is that about 1 in 15 of such parents . 


Should have received the mid gene and that it, unlike 
its short parent, should be a double heterozygote in 
coupling, giving approximately 14 L:1MM : 168. 
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The results of 1948 have completely verified this 
supposition. Fourteen of the progenies grown have 
given long and short only, in all 723 long and 675 
short, while the remaining progeny has given 17 D: 
2 M : 38 S, practically in the proportions anticipated. 

These experiments do not complete the demonstra- 
tion that Oxalis valdiviensis is disomic, unlike 
' Lythrum salicaria, which has been shown to be tetra- 
somic. Such a conclusion is suggested by Lady 
Barlow’s earlier work!., and critical tests have been 
prepared for next year. If, however, the species 
' proves to be disomic, the population maintained by 
. legitimate pollination would contain one genotype 
, long, two mid, heterozygous and homozygous re- 

spectively for the mid gene, and four short, including 

the two double heterozygotes in coupling and re- 
' pulsion., Plants homozygous for the short gene 
, could not be produced by legitimate pollination. 

In Lythrum salicaria, on the other hand, there are 
one genotype long, four mid and ten short’. 

In any event, the fact that the two controlling 
factors are here linked shows that the genetic situation 
is quite distinct from that in Lythrum, in spite of the 
‘two remarkable similarities that in, both species the 
‘double recessives are long-styled,.and in both the 
' factor for short-style is epistatie to that for mid. 

A detailed note of these experiments will be 
published in Heredity. 
: R. A. FISHER 


V. O. MARTIN 
Department of Geneties, 
University of Cambridge. 
; May 26. 
? Barlow, N., J. Genet., 8, 58 (1918). 


2 Barlow, N., J. Genet., 18, 193 (1928). 
* Fisher, R. A., and Martin, V. O., Nature, 160, 541 (1947). 





Microflora of the Rumen of the Sheep 


In a previous communication’, McGaughey and 
Sellers stated that sheep, with permanent rumen 
‘fistula, fed on hay and mangolds, develop a rumen 
microflora similar to that described by Quin? as 
occurring in sheep in South Africa. They pointed.out 
that the organism found overwhelmingly predominant 
and apparently that termed Schizo-saccharomyces ovis 
by Quin is motile, and is apparently the same 
organism as that described by Woodcock and Lapage* 
and now known as Selenomonas ruminantium (Certes). 

We believe that the organism is not a Schizo- 
saccharomycete, as æ result of (a) the study of its 
morphology, for example, characteristic? wriggling 
motility, bean shape, pointed ends and absence of 
endospores; (b) failure. to grow in media usually 
found to be adequate for the culture of Schizo- 
saccharomycetes. Woodcock and Lapage* in their 
detailed examination of Selenomonas ruminantium did 
not overlook the possibility of it being a yeast; but 
after examination of authenticated strains of Schizo- 
saccharomycetes, decided that they were not related. 
Moreover, they mentioned that Ledingham‘ was 
unable to cultivate Selenomonas ruminantium on 
various media; our attempts at cultivation have 
been equally unsuccessful. Thus, plating on potato 
dextrose agar of a centrifugate containing 10° 
selenomonads per ml. yielded as the most numerous 
types of organisms:  Hliodotorule 6 x 10%/ml., 
Aerobacter 3 x 108%/ml., yellow and white cocci 
1 x 108/ml., Bacili 1 x 105 ml. Candida-like"organ- 
isms 1 x 10? to 108/ml. ter incubation of rumen 
contents mixed with dextrose solution, several other 
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types of yeasts were isolated; these have not been 
fully identified, but none is à Schizo-saccharomycete. 

As it is possible that the growth of bacteria and 
yeasts may inhibit the growth of selenomonads, 
single-cell culture methods were adópted. By 
micro-manipulation, four different morphological 
stages of Selenomonas ruminantium were transferred 
to each of the following media : potato dextrose agar, 
the same with addition of 20 per cent dextrose, 
synthetic medium with 2 per cent and 20 per cent 
dextrose added, potato dextrose agar with rumen 
filtrate (1: 1) added. No growth whatever occurred 
after these transfers; indeed, contact with these 
media inhibited motility at once. 

In addition to the media mentioned above, many 
others, inoculated with fresh motile selenomonad 
suspension. and incubated aerobically, anaerobically, 
in carbon dioxide atmospheres, at low temperatures 
and high temperatures have been used without 
success. m" 

The inferences from our culture studies are (1) 
Selenomonas ruminantium did not grow ; (2) if Schizo- 
saccharomycetes had been present, they would’ have 
been observed. : 

Hence we believe that the predominant organism of 
the rumen is not & Schizo-saccharomycete. Further, 
we have found no evidence of Schizo-saccharomycetes 
in the rumen of sheep in Great Britain. We suggest 
that the term Schizo-saccharomyces ovis, as applied to 
the organisms in question, is misleading and should 
be discontinued. 

` M. Inernam 

Low Temperature Research Station, 

. Cambridge. E 
i i ' ©. A. McGavenzy 

Institute of Animal Pathology, 
Cambridge. May 25. 
' McGaughey, C. A., and Sellers, K. C., Nature, 161, 1014 (1948). 
` XQuin, J. I., Onderstepoort J. Vet. Sci., 18, 91 (1948). 
? Woodcock, H. M., and Lapage, G., Quart. J. Mier. Sci., 58, 481 (1943). 
* Ledingham, quoted by Woodcock and Lapage (see ref. 3). 
Š cr 


British Folliculinide (Ciliata, Heterotricha) 


Srvce February 1947, I have had the opportunity 
of making an intensive search for Folliculinids at 
Plymouth, where I found four species, and at Culler- 
coats where five species were discovered. Except for 
Folliculina (Folliculinopsis ?) ampulla, no record of 
Folliculinid species existed at these two marine 
laboratories. Besides the six species already re- 
corded by me for Great Britsin!, a seventh species, 
Folliculinopsis (Metafolliculina) àndrewsi (Hadzi), 
found by me both at Plymouth and at Cullercoats, 
should now be added to the list of British species. 

The species recorded. by me are: F. producia, 
F. andrewsi, F. viridis and F. elegans from Plymouth 
(list and specimens with Director, Plymouth Lab- 
oratory), and F. producta, F. andrewsi, F. viridis, 
F. elegans and F. simplex from Cullercoats (list with 
Director, Dove Laboratory). The only other records 
are F', ampulla and F'. elegans from Port Erin (Bruce®), 
and a single species, P". viridis, from Swansea (Howell). 
The finding of  Polliculinopsis (Metafolliculina) 
andrewsi (Hadzi) is the first record of the species 
on the east side of the Atlantic (the species being 


common around Woods Hole, United States), as well. 


as 8 first record for Great Britain. 


I shall be grateful for information regarding 


British records of other species of Folliculinidz, 
which workers in marine laboratories may come 
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across, to enable me to include it in the systematic 
account well under way for publication. 

My thanks are due to Wing-Commander F. S. 
Russell for allowing me a table at Plymouth in 
September 1947, and to Prof. A. D. Hobson for 
facilities for work in the Marine Laboratory at 


. Cullereoats during 1946-47. 


S. M. Das 
Department of Zoology, 
University, Lucknow. 
May 7. 


1 Nature, 159, 602 (1947). Proc. Zool. Soc., 117 (2 and 3), 441 (1947). 

? Bruce, Rep. Mar. Biol. Station, Port Erin, 48, 26 (1935). 

* Fowell, Proc. Swansea Sci. and Field Nat. Soc., 2, 192 (1944). , Nature, 
160, 28 (1947). 


Number of Sperms Required for 
Fertilization 


Muon has been done in recent years to determine 
the number of sperms which must be introduced by 
artificial insemination to maintain a normal rate 
of fertilization. There are, however, markedly 
divergent views as to the number of sperms normally 
present in the immediate vicinity of the eggs at 
fertilization. Such direct evidence as exists suggests 
very small numbers. Thus Hammond? reports finding 
remarkably few in smears prepared from the fallopian 
tube of rabbits killed -10 hr. after coitus. Hammond 
and Walton? examined the ovarian capsules of ferrets 
at 3-36 hr. after coitus, and counted 1,600 sperms 
in one ferret and 0-75 sperms in six others. The 
number of sperms in the tubes of rats were observed 
by Blandau and Money? to increase during the hour 
after coitus to a maximum of about 200. $ 

On the other hand, it is a widely held theory that 
the eggs of many species of mammals must be freed 
from the surrounding mass of follicle cells, by means 
of hyaluronidase, before sperm penetration can take 
place, and there is a strong implication that a large 
aggregation of sperms is necessary to assure an 
adequate concentration of hyaluronidase. Pincus and 
Enzmann* stated that at least 20,000 sperms/c.mm. 
are required for follicle cell dispersal and fertilization 
in vitro, and Pincus® suggests that this may also be 
the case 4n vivo. Kurzrok, Leonard and Conradé 
‘concluded from their studies that an accumulation 
of about 20 million sperms would be needed in the 
vicinity of the human egg in vivo. 

It has been shown, however, that in the rat de- 
nudation of the egg is not a prerequisite of fertiliza- 
tion’.*. This would appear to remove the principal 
reason for supposing that large numbers of sperms 
are necessarily involved at fertilization. Further 
information on this matter has now been obtained. 

When rabbits are artificially inseminated with 
0-5—1-0 x 10° sperms and killed 12—15 hr. later, the 
eggs are frequently recovered in apparently intact 
masses of cumulus cells. Nevertheless, a proportion 
of the eggs show evidence of sperm penetration, and 
at 15 hr. the pronuclei can be discerned by means 
of the phase-contrast microscope. This confirms the 
observations previously recorded for the rat. 

Attempts were made to count the number of 
sperms in the washings from the tubes of: rabbits 
inseminated with about 1-0 x 108 sperms. Accurate 
assessment is very difficult owing to the relatively 
large volume of fluid required for thorough washing ; 
but it was estimated that about 2,000—4,000 sperms 
were present throughout the length of a single tube. 
The number in the immediate vicinity of the eggs 
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must have been much smaller. 
less than 1:0 x 10° sperms, though resulting in the 
fertilization of a proportion of the eggs, greatly 
reduces the number of sperms in the tubal washings, 


so that even an approximate estimation was not. 


found practicable. 


portion of the fallopian tube, near the infundibulum. 
If the distension is incised the contents, including 
the cumulus masses, flow out freely, and it is likely , 
that the special, conditions prevailing permit the 
escape of the great majority of the sperms sus- 
pended in the fluid around the eggs. Systematic counts 


of sperms in this fluid and in the follicle cell-mass ' 


have been made in seven rats. The number of sperms 
varied from 9 to 101 in individual tubes, with a mean 
of 43. 

Epididymal sperms were introduced into the 
fallopian tubes of rabbits 5-6 hr. before ovulation. 
Large numbers of sperms (about 2-0.x 109) resulted 
in the fertilization of fourteen out of eighteen eggs 
(in four rabbits). With small numbers (1,140-1,600) 
four eggs were fertilized in & total of sixty-nine (in 

. fourteen rabbits). 'This is & low rate of fertilization; . 
but it should be noted that the dilutions to which 
the sperms were necessarily subjected (up to 1 : 2,000) 
had a deleterious effect upon them and about 50 per 
cent were immotile when introduced. Furthermore, 
in the 5-6 hr. before ovulation, considerable dis- 
persion throughout the tube may have taken place, 
so that the number ultimately present at the site 
of fertilization must have been much less than the 
number introduced. 

On the basis of these observations it is concluded 
that fertilization can take place when there are in 
the vicinity of the eggs less than a hundred sperms 

„in the rat and less than a thousand in the rabbit. 

My sincere thanks are.due to the Medical Research 
Council and to Sir Charles Harington for the hospit- 
ality of the National Institute for Medical Research, 
and to Dr. A. S. Parkes for his invaluable criticism 
and advice. 


C. R. AUSTIN 
National Institute for Medical Research, 
London, N.W.3. 
July 28. 


1 Hammond, J., "Reproduction in the Rabbit" (Oliver and Boyd, 
London, 1925). 
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? Blandau, R. J., and Money, W. L., Anat. Rec., 90, 255 (1944). 
‘Pincus, G., and Enzmann, E. V., J. Exp. Zool., 78, 195 (1930). 

5 Pinous, d “The Eggs of Mammals”, 87 (The Macmillan Co., N.Y., 
s er sy Leonard, S. L., and Conrad, H., Amer. J. Med., 1, 491 
? Austin, O. R., Nature, 162, 03 (1948). 
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Inactivation of Complement by Nitrogen 
Mustard. i 


TxE recent clinical use of the nitrogen mustards 
for the treatment of Hodgkin's and other neoplastic 
diseases’ has focused attention on these compounds 
and more particularly on their biological action. The 
intensive study of these vesicants made during the 
War?, when they were regarded as potential chemical 
warfare agents, has been continued in the hope that 
more information will be gained about their action 
on animal tisgues and about the basis of their thera- 
peutic effect. " 
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In some.of our investigations we have studied the 
&ction of one of the most commonly used nitrogen 
mustards, methyl-bis (B-chloroethyl) amine (I), on 
complement, and have found that complement is 
rapidly destroyed. or inactivated by the vesicant. 


: This inactivation is similar in many respects to that 
Fertilization in the rat takes place in a distended ` 


effected by ‘ordinary’ mustard gas’. The amount 


, of nitrogen mustard required completely to inactivate 


the hemolytic complement of guinea pig serum at 
37° is small, and the inactivation is not due to hydro- 
chlorie acid liberated by hydrolysis of the nitrogen 
. mustard since the pH of the mixtures was maintained 
at about 7:5 throughout the reaction. 
The addition of 2-5 mgm. of the nitrogen mustard 
i hydrochloride to 0:50 ml. of guinea pig serum resulted 
in partial inactivation of the complement i in 10 min. 
at 37? and complete inactivation in less than 30 min. 
, Considerably smaller amounts of the nitrogen mustard 
can effect this inactivation; thus, 0:25 mgm. _ 
destroyed atleast three-quarters, and 0-05 mgm. about 
half, of the complement activity of 0:50 ml. of guinea 
pig serum in 3 hr. and 6 hr. respectively at 37°. The 
inactivation, like that effected? by ‘ordinary’ mustard 
, gas, "@B’-dichlorodiethyl sulphide, concerns all four 
components of complement, but the fourth com- 
ponent (that specifically inactivated by ammonia) 
appears to be less readily inactivated than are the 
others. 
The nitrogen mustards quickly undergo chemical 
' changes in solution*.5, and the biological action of 
‘the parent substance appears to be due mainly to 
the capacity of some of these transformation products 
ı to react rapidly with certain tissue constituents. In 
aqueous solution methyl-bs (B-ehloroethyl) amine (I) 
undergoes cyclization to form the corresponding very 
reactive imine (II); further cyclization and other 
' changes follow more slowly, and the complete series 
of changes results in the production of several 
ı products, including methyl diethanolamine (III). 


CH.CH,Cl CH, . CH, Cl 
nA 
] RES CH,—N. 
CH.CH.Cl ; CH, . CHCl 
I II 
Nitrogen mustard Ethylenimonium derivative 
(Code No. HN2) of I 
CH, .CH,0H 
CH,—. 
N 
CH, . CH,OH 
III 
Methyl diethanolamine 


' In some of our experiments, we have tested the 
-complement-inactivating power of ‘hydrolysed’ nitro- 
gen mustard, that is, solutions of the vesicant which 
‘have been kept at 37? for varying lengths of time 
‘before addition to guinea pig serum. These experi- 
ments have shown that previous hydrolysis of the 
:vesieant greatly reduces its capacity to inactivate 
complement, and that solutions kept for. 3 hr. at 
about pH 7:5 and at 37° have lost most of their 
‘inactivating power. Methyl diethanolamine (ILI) in 
amounts up to 125 mgm./0-5 ml. of guinea pig serum 
has no significant complement-inactivating action, 
‘and the slight inactivating power of hydrolysed 
nitrogen mustard is probably due to the presence of 


t 
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a small amount of the original compound (I) in the 
solution, for it has been shown’ that a 1 per cent 
solution of (I) kept at 25° for 70 hr. still contains 
about one-fifth of the unchanged compound. The 
toxic compounds formed from the nitrogen mustard 
in solution at,pH 7-5 appear to differ from those 
which inactivate complement, for the activity of the 
former increases? as the solution is kept at 38° and 
pH 7:4 for 1-2 hr., whereas our experiments have 
shown that the complement-inactivating power de- 
ereases under these ‘conditions. 

The amount of nitrogen mustard we have used 
in our experiments is appreciably greater than that 
likely to be present in the blood after injection of 
the drug into patients suffering from Hodgkin’s 
disease ; but it is possible that the smaller amounts 
used therapeutically (for example, 0-1—0-2 mgm./kgm. 
injected daily for 4-6 days) may reduce the comple- 
ment titre of the blood of the patients. We are 

therefore testing the serum of some of these treated 
patients and are carrying out similar tests on in- 
jected guinea pigs. A fuller account of these investiga- 
tions will be given elsewhere. 

We are indebted to the Medical Research Council 
for grants which have covered the expenses of this 
investigation. 

W. M. Watkins 
A. WORMALL 
Department of Chemistry and Biochemistry, 
Medical College of St. Bartholomew’s Hospital, 
London, E.C.1. 
May 12. 
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Loss of White Cells in Bone Marrow Culture 


Many techniques of cell culture involve suspension 
of cells in some fluid medium, and incubation in 
sterile glass containers, with subsequent counting 
of the suspended cells. Although it has long been 
known that certain cells are very ‘sticky’ and can 
adhere most firmly to glass surfaces!, this fact seems 
to have been neglected in work with cell cultures, 
where some cells might be lost by irreversible adhesion 
to the walls of the culture vessel. The following is 
an attempt to investigate this point in bone-marrow 
culture; here adhesion is of particular importance 
because only certain types of hemopoietic cells are 
‘sticky’. 

The technique used has been previously described?, 
and in essence consists of suspension and incubation 
of marrow cells in 80 per cent sterile serum. Com- 
parison was made between cultures in ordinary clean 
glass bottles and cultures in bottles previously 
coated with silicone? to make the surface non-wettable 
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— — Initial count; @ -- silicone-coated bottles; © ~~ plain 
glass bottles 


Fig. 1. Myeloid cell counts in marrow culture. 
incubation for 6 and 24 hours 1 n silicone-coated and plain glass 


Results after 


and to prevent adhesion of cells. At*all periods of 
incubation there was a consistently greater number . 
of myeloid cells in the siliconed bottles, the difference 
being statistically significant and affecting myelocytes, 
band cells, and polymorphs; this difference was so 
great that, had silieone not been used, the increase 
in polymorphs due to maturation would have been 
missed (Fig. 1); lymphocytes and nucleated red 
cells showed no such effect. The loss of cells by 
adhesion amounted to about half a million in each 
bottle, and so was easily detected when the initial 
myeloid count was low (1,000,000 per bottle, or 
500 per cub. mm.), but became statistically undetect- 
able when the counts were higher (10,000,000 per 
bottle, or 5,000 per cub. mm.). This result is prob- 
ably of some importance to those who are performing 
cultures with a low initial concentration of cells. 
Previously it had been noticed that there was an 
apparent increase in myeloid cells in cultures, when 
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Fig. 2. Adhesion of leucooytes to m coverslips (x 75). The 
left coverslip from a culture in heated serum; the right from a 
culture in unheated serum. Both after 48 hr. 
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the marrow specimens were suspended in. recon- 
stituted dried 
heated to 56? C. for one hour, instead of in unheated 
serum. As it is known that adhesion of leucocytes 


requires the presence of some thermolabile factor in . 


serum‘, this effect was thought to be due to adhesion 
of the.cells in unheated serum. To check this point, 
a grease-free coverslip was laid on the floor of each 
culture bottle, and was removed, washed in running 
tap water, and stained at the same time as the 
smears and total counts were made (that is, after 
1-4 days). 
coverslips, the left from a 48-hour culture in heated 


serum, the right from a similar culture in unheated , 
serum. Thé célls involved were always predominantly : 


myeloid and monocytoid. No adhesion of nucleated 
red cells was ever seen. The density of the deposit 
was about 300,000 per square centimetre, this figure 
being of the same order of magnitude as that obtained 
from the silicone experiments. 
H. J. F. CARNS 
L. G. Lasraa 
Department of Clinical Pathology, 
Radcliffe Infirmary, Oxford. 
1 Sherrington, O., Proc. Roy. Soc., 55, 161 (1894). 
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- Effect of Adenosine Triphosphate on 
Monolayers of Myosin 


LITTLE is known about the behaviour of myosin 
in monomolecular layers. Communications previously 
published on this subjecti? appeared at an early 
stage of the study of myosin, that is, before Szent- 
Gyórgyi and his school? had shown that myosin 
consists of at least two different proteins, actin and 
myosin proper. In connexion with work in this 
laboratory* on the interaction between high-energy 
phosphate compounds and the different components 
of myosin, the investigations have been extended to 
monolayers of these proteins. 

The influence of adenosine triphosphate and re- 
lated substances on the force-area relationships of 
monolayers of actin-free myosin and the complex 
actomyosin has been studied. The proteins in question 
were isolated by Szent-Gyórgyis method’. Actin 
was obtained in aqueous solution, actomyosin and 
myosin proper in salt solutions (0.6 M potassium 
chloride). The solutions were diluted to approxim- 
ately 0-2 per cent (referred to dry-weight determina- 
tions) and roughly filtered before spreading. 

Actin spreads on water or salt solutions, whereas 
actomyosin and actin-free myosin spread effectively 
only on solutions of considerable ionic strength. The 
most favourable conditions were provided by using 
a veronal buffer of pH 6-3, made 0-6 M with respect 
to potassium chloride, in all experiments. 

Each film was allowed to spread for four minutes at 
zero pressure before readings were taken. Experi- 
mental data for a sample of actomyosin are recorded 

‘in the accompanying graph. When adenosine 
triphosphate is added to the substrate to a final 


concentration of 0:05 eae pane (0°:00005 M), the . 


force-area curve for the monolayer is changed. The. 
sudden increase in slope of the curve now occurs at 
a larger area than before. The effect of adenosine 
triphosphate is highly specific, as adenosine di- 
phosphate, and inorganic tripolyphosphate, pyro- 


NATURE 


plasma or in serum which had been, 


The photograph (Fig. 2) shows two such . 


Force (dynes/em.) 





Area (m.'/mgm.) 
Force-area curves for actomyosin 


@—@—@, without adenosine triphosphate 
O—-O—O, 0:05 mgm. per ml. adenosine triphosphate 


‘phosphate and orthophosphate employed in the same 
‘molar concentrations have no visible effect. 


Only 
on addition of these substances in concentrations 
approximately ten times higher are similar effects 
‘obtained. Owing to the uncertainty in the dry-weight 
determinations, too much emphasis should not be 
‘laid on the absolute values of the area in the diagram. 
. The data obtained in several experiments indicate 
that the expanding effect is more pronounced with 
‘monolayers of myosin proper than with those of 
actomyosin. In the latter the area at zero com- 
‘pression increases after addition of adenosine tri- 
‘phosphate by about 30 per cent, whereas in the case 
of myosin proper the average increase amounts to 
100 per cent. In both cases the gradient of the 
approximately rectilinear part. of the curve decreases 
when adenosine triphosphate is added. Actin shows 
no reaction with adenosine triphosphate or the other 
phosphate compounds investigated. 

The result indicates that adenosine triphosphate 
in some way combines with myosin and causes it to 
expand, thereby increasing the surface pressure of 
the monolayers in the condensed state. According 
to a verbal communication from Dr. D. F. Cheesman, 
it is probable that the effects described above may 
be due rather to the spreading kinetics of myosin 
than to the properties of the fully spread films. 

My thanks are due to Prof. E. K. Rideal and Dr. 
D. F. Cheesman, of the Davy Faraday Laboratory at 
the Royal Institution, London, for hospitality and 
valuable advice. The preliminary experiments of the 
investigation were made in that Laboratory. 
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PARAMAGNETIC RESONANCE IN: 
‘COPPER SULPHATE . 


Experimental Investigation 


[wvzsticarions of paramagnetic resonance in 
salts of the iron group of transition elements at 
centimetre wave-lengths have shown that it is possible 
to obtain detailed information about the lowest 
energy-levels of the paramagnetic ion by these 
methods. We have investigated at room tempera- 
ture the resonance absorption in single crystals of 
copper sulphate (CuSO,.6H,O) at wave-lengths of 
3:04 cm., 1:23 cm. and 0-85 cm. in a magnetic field. 
The results show two features of considerable interest : 
first, that under certain conditions the absorption line 
is.very much narrower than would be expected from 
the normal magnetic interaction of the ions; and 
secondly, that at the longer wave-lengths only one 
line is found, whereas theoretically two lines should 
appear at certain orientations of the crystal in the 
external magnetic field. In fact, it is only at 0-85 cm. 
wave-length that the two lines are just resolved. 

The measurements are made by placing a section 
of a single crystal at the bottom of a cylindrical H, 
resonator placed in a magnetic field at right angles to 
the high-frequency magnetic field. The magnifica- 
tion factor Q of the resonator is then measured for 


. various values of the magnetic field. 


Crystallographic data? show that there are two 
non-equivalent cupric ions in the unit cell, each 
surrounded by four water molecules and two oxygen 
atoms, in a nearly octahedral arrangement. The 
crystalline electric field acting on an ion is mainly of, 
cubic symmetry with a component of tetragonal 
symmetry, the tetragonal axis being in the direction 
of the oxygen atoms and the angle between the 
tetragonal axes of the two ions being about 80°. 

On this basis Polder? has calculated the energy- 
levels of the basic spin doublet in & magnetic field 
and hence the susceptibility of the salt, and these 
calculations are in good agreement with Krishnan’s 
experimental work‘ on the susceptibility. The energy’ 
difference between the two spin-levels in a magnetic 
field H may be expressed as g8H, where ß is the Bohr í 
magneton and g depends on the orientation of the 
tetragonal axis with respect to the magnetic field. 
Thus the resonance absorption should occur when 
gb = hv. Some of the experimental results are 
given in the accompanying table. 


Direction of H L, (184°, 64°, 51°) L; (78°, 180°, 52°) 
Wave-length (cm.) 3-04 1-23 0:85 | 3-04 i 23 0-85 
3 4 at resonance Kg : 90 8:36 1243 3-11 7:76 10:0 11:9 
2-09: 2-08 2°08 | 2:20 2.26 2-37 2-12 
A (susceptibility) 2:06 2-06 2-06 | 2:27 2-27 247 2-06 
Width AH: gauss 28 24 25 i 115 640 ~ 450 








The orientation of the external magnetic field with 
respect to the crystallographic axes is denoted by L., 
L, and La L, is the direction at right angles to the 
tetragonal &xes of both ions, L, is along one of the 
tetragonal axes and L, is a biséctor of the angle 
between the two axes. (The angles which L, and L, 
make with the crystallographic axes are also given.) 

The main features of the results may be sum- 
marized as follows. (1) The g values are in good 
agreement .with those obtained from susceptibility 
measurements, but theoretically there should be two 
lines when H is along E, In this case H is nearly 
at right angles to the tetragonal axis of one copper 
ion, which should therefore have the same g value 
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as when H is along L, (that is, 2-06). The g value 

of the other ion should be 18 per cent higher, the 
mean value of the two ions being equal to that given 
by the susceptibility measurements. That the 
appearance of only one line is not due to lack of 
resolution is shown by the fact that at 3:04 cm. the 
two lines should be about 500 gauss apart, whereas 
the width (AH) of the line is only 115 gauss. At 
0-85 cm. wave-length, however, the two lines are just 
resolved. 

(2) The width AH,,, given here is the difference in 
magnetie field between the position of maximum 
absorption and that at which the absorption is half 
its maximum value. This width varies very greatly 
both with orientation and with wave-length. One 
cause- of broadening of the line is the fluctuating 
magnetic field due to neighbouring dipoles. The 
effective internal field due to this is about 370 gauss 
in copper sulphate, and therefore the width of the 
line should be of this order, whereas for H along L, 
the width is only 25 gauss. 

Van Vleck and Gorter’ have suggested that this 

. narrowing of the line may be due to the effect of 
exchange forces between the copper ions, and a 
qualitative description of the other results may be 
given on this basis as follows. When H is along the 
tetragonal axis of one of the copper ions, the values 
of g, and therefore the precessional frequencies of the 
two ions, are different. If there is exchange between 
the ions, the type of absorption curve obtained will 
depend on whether the exchange frequency is greater 
or smaller than the difference in the precessional 
frequencies. When it is larger, a mean value of the 
energy of the two copper ions should be measured, 
whereas when it is smaller each ion should be 
observed separately and two lines should appear. A 
rough estimate of the exchange frequency can be 
made from the fact that at 1-23 cm. the two lines are 
just not resolved. The difference in frequency of the 
two lines at constant H would be about 0:15 em, 
which is therefore the order of the exchange frequency. 
; On this theory the maximum width should occur 
when the difference between the values of.g of the 
two ions is à maximum, that is, with H very nearly 
parallel to one of the tetragonal axes, and this is 
found experimentally. Also the minimum width 
should be when the two values of g are equal, for 
example, in the plane containing L, and LD}. This is 
also found experimentally, although the width is not 
constant in this plane, varying from 25 gauss along 
L, to 60 gauss along Lẹ, A quantitative theory of 
the broadening due to exchange of 


In dissimilar ions is given in the 
3:04 123 0-85 : ND 
3-10 7-75 11:2 following communieation by Prof. 
2-27 2-26 2.26 M. H. L. Pryce. 
y WE ee The behaviour of copper sulphate 


erystals may be contrasted with that 
of potassium — copper sulphate (CuSO,.K,S80,.6H,0), 
in which two lines are observed? when H is 
in the appropriate direction, the values of g be- 
ing in close agreement with theory. Tho exchange 
frequency in this salt is therefore very considerably 
smaller. 

It might be expected that there would be some 
connexion between the exchange energy measured in 
this way and the specific heat anomaly found in 
copper sulphate crystals at about I? K. but not found 
in the potassium — copper salt’. The order ofmagnitude 
of the exchange energy is some five times too small, 
but presumably exchange between like'ions should 
contribute to the specific heat, whereas only the 
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exchange between dissimilar ions is effective in the direction perpendiculer to the'principal axes of the 


problem diseussed here. ; two types of ion; (2) and (3) along the bisectors of 
Details of these measurements will be published the angles between them. There is, howeyer, a slight 
in the near future. ' discrepancy between the calculated susceptibilities 
D. M. S. BAecuzEy . and the observations.of Krishnan and Mookherji®, 

J. H. E. GRIFFITHS which may indiéate that a'single ion is not exactly 

Clarendon Laboratory, uniaxial. 

Oxford. : In view of the smallness of the magnetic broadening, 
July 26. | it is reasonable to attempt a calculation of the’ 


1 Bagguley, D. M. S., and Griffiths, J. H. E., Nature, 160, 532 0947), broadening in which only the exchange effect is 
1 Beevers, C. A., and Lipson, H., Proc. Roy. Soc., A, 146, 570 (1934). Considered, and the magnetic interaction is ignored. 
3, Polder, D., Physica, 9, 709 (1942). | The exchange energy will be assumed to be of the 
* Krishnan, K S., and Mookherjt, A., Phys. Rev., 50, 860 (1936); 54, usual ‘isotropic’? type and not of the ‘anisotropic 
*Gorter, C. H., and Van Vleck, J. H., Phys. Rev., 72, 1128 (1947), indirect’ type discussed in a recent paper by Opechow- 
* Bleaney, B., and Penrose, R. V. (unpublished). , ski?7. Had the ions all been equivalent, the exchange 
7 Abhmend, J., Nature, 148, 853 (1989). ' would have caused no broadening. One may there- 
' fore try to treat the slight difference between the 
Theor y ions as & perturbation, and expect reasonably correct 
. results provided the difference in magnetic energy of 
In many paramagnetic crystals the resonance the two kinds of ions, when they have the same spin 
absorption of microwaves in the presence of a trans- orientation, is small compared with the exchange | 
verse magnetic field spreads over a range of a few energy. This condition is equivalent to saying that 
hundred gauss, and this can, be accounted for by the the frequency must be small compared with the 
magnetic interaction between the ions. There are frequency at which the absorption curve first shows 
certain substances, however, of which copper sulphate two resolved peaks, corresponding to the different 
is an example, in which the resonance is sharper than effective moments of the two kinds of ion: this 
can be explained in this way, and it has been suggested . frequency is about 1 cm. for copper sulphate. 
that the sharpness is due to electron exchange’. ı Alternatively, for higher frequencies, one may treat 
Gorter and Van Vleck? have reported the result of a the exchange interaction as a perturbation. The 
calculation which shows that, while the mean square , experimental material available at present refers. 
spread is unaffected by exchange, the mean fourth more nearly to the former condition, and the present 
power spread is increased, indicating & sharpening of _ note deals only with results calculated on this 
the peak together with an enhanced absorption in the . approximation. 


wings of the resonance. That such an effect is to be The magnetic energy of a single ion in a magnetic 
expected can be seen from the following qualitative , field H can be written 
argument. 

The effect of exchange can be described as an | Emag = us.g. H, 


: : : À \ 
interchange of the spins of the ions with a frequency _where s is the s h 
: : pin angular momentum divided by 7i, 
spectrum determined by the magnitude of the ' » is a tensor the principal values of which are the 
exchange energy. If this frequency is high compared — & values in the principal directions of the ion and p. 
with the spread of precession frequencies of the ions "is the Bohr magneton. For the spin system in a 


in the applied magnetic field, due to the random , tal, the total b itt 
orientation of the magnetic field of neighbouring ions ' PY e MODE CRUCES eee 


(the internal field), the latter will fluctuate so rapidly E-—yuS.g.H-FuS"g'H-rEx. 
that only an average value will be effective. The = $u(S’ + 8”). (g + g^". H+ Bex + 
statistical weight of states in which the average is ' du (S — 8”). (g’— 9”). H, ` (1) 


comparable to the instantaneous internal field is 
\Telatively small, and the net effect will be to reduce 
the breadth of the resonance. The effect is similar 
to the sharpening of nuclear paramagnetic resonances 
in liquids due to the rapid molecular motions’. 

The observations on copper sulphate‘ are consistent 
with the hypothesis that the breadth due to magnetic 
interaction, reduced by exchange in this way, is only 
about 25 gauss; but that there is, in addition, a 
broadening caused by the exchange of electrons of 
cupric ions having different principal magnetic axes, 

per that this is the main iib of broadening of the Same value of the exchange energy. The system 
resonance, except for certain orientations of the would have a single sharp absorption frequency 
applied field. . m 

There are two non-equivalent sets of cupric ions in : ug a HOAN 
hydrated copper sulphate (CuSO,.5H,O), distinguished ' The effect of the perturbation term, which expresses 
by different orientations of the neighbouring oxygen the difference between the ions, is threefold : 
atoms and water molecules. Polder* has shown that (a) It changes the energy-levels of the system, and 
the magnetic behaviour is well accounted for by the hence the energy difference of levels connected by 
action on the cupric ions of a crystalline field com- the above selection rule. The absorption now takes 
posed of a part with cubic symmetry and one with place over a range of frequencies (for a fixed magnetic 
tetragonal symmetry. Each ion (spin 4), in its field, or conversely, for a fixed frequency, over @ 
ground state, 48 ‘magnetically uniaxial. In suscep- range of magnetic field). This is the main effect. 
tibility measurements copper sulphate is anisotropic The shape of the line from this cause may be expected 
with three principal axes as follows: (1) along the to be roughly a Gaussian curve. 


where S refers to the total spin of ions of one type, 
.and-the superscripts ^ and ” refer to the two types of 
‘ion, Hox is the exchange energy of the system. The 
‘third term in (1) is treated as a small perturbation. | 
If the third term were absent, the energy would be 
‘the sum of two commuting parts, and the eigenvalues 
‘would be the sum of the eigenvalues of the parts. 
An oscillating transverse field would cause transitions 
between states the spin of which in the direction of. 
(g' + g”).H differs by one unit, and which have the 


` 
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(b) It introduces. into the eigenfunctions admix- 
tures of wave functions belonging to other eigenvalues 
of the exchange energy, thereby allowing weak 
transitions to states excluded by the original selection 
tule. This is most marked for states differing only 
slightly in exchange energy, and gives rise to a ‘tail’ 
on the absorption curve, falling off roughly inversely 
as the Square of the distance from resonance. It may 
also give rise*to enhanced absorption at low frequen- 
cies and at twice the resonant frequency. This effect 
increases with magnetic field. 

(c) The coupling with the oscillating field being 
unsymmetrical with respect to the variables of the 
two types of ion, transitions can be induced to states 
of different exchange energy. This effect is similar to 
(b), except that it shows no marked preference for 
small differences of exchange energy and is roughly 
independent of H. It gives & background of non- 
resonant absorption. 

A straightforward application of second-order 
perturbation methods (the first-order effect is zero) 
leads to the following expression for the dependence 
of effect (a) on orientation and frequency. Using a 
notation in which 1,, L;, ls are the cosines of the angles 
between the magnetic field and the principal magnetic 
axes, and gi, g» gs are the principal g-values, the 
breadth AHex due to exchange, for fixed frequency v, 
is given by" 


AHex = | 
Alga + g3)1l, 15 
NE TODO 81,2 (9,20, (52 4- 1,2) + (gala — gala?) 
+ BOJ h + lat) + (gobo? — g. 1.2)? 
[g;35,? + gale? + gala] 





where C is a constant depending on the magnitude of 
the exchange energy but independent of orientation, 
temperature and frequency, and A(v), B(v) are 
independent of angle and temperature, and tend to 1 
in the limit ‘of low frequencies (small compared with 
the exchange frequency, that is, about 0-15 cm.) 
The breadth is to be interpreted as a root mean 
square deviation from the centre of resonance. In 
comparing with experiment it should be noted that it 
refers to the Gaussian part of the peak and ignores 
the tail. The formula will vary in a more complicated 
manner with orientation if the individual ions are 


not uniaxial, but will involve the frequency in the. 


same way. 
If one wishes to include the effect of magnetic 
interaction one may, as a rough estimate, make the 
‘assumption that the square of the total breadth is the 
sum of squares of partial breadths 


S (AH)? = (AHex)? + (AHmagn)? 


and suppose that AH magn is not very sensitive to 
orientation. 

It is to be emphasized that (2) is valid only for 
frequencies small compared with 1 cm., _and 
provided y H<kT. 

; M. HE. L. PRYOE 
Clarendon Laboratory, Oxford. 

July 26. 

1 Do Klerk, Physica, 12, 613 (1940). 
* Gorter and Van Vleck, Phys. Rev., 72, 1128 (1947). 
? Bloembergen, Pound and Purcell, Phys. Rev., 71, 466 (1947). 
* Bagguley and Griffiths, Nature (preceding communication). 
5 Polder, Physica, 9, 709 (1942). 
* Krishnan and Mookherji, Phys. Rev., 60, 860 (1936) ; 54, 533 (1038): 

,94, 841 (1938). 
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* Opechowski, Physica, 14, 237 (1948). 
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ROYAL OBSERVATORY, ` 
GREENWICH 


HE Report of the Astronomer Royal to the 
Board of Visitors of the Royal Observatory, 
Greenwich, read on the occasion of the annual 
visitation of the Observatory on June 5, covers the 
period May 1, 1947—April 30, 1948, and the state of 


.the Observatory mentioned in various parts refers to 


the latter date. .Although a large amount of the 
report deals with the usual routine work, certain 
portions are concerned with. the grave difficulties 
that have arisen in the post-war period, which may 
not be completely overcome for several years. This 
short synopsis of the report will deal chiefly with 
these difficulties. 

Stage 1, as it is called, of the move to Herstmonceux 
was arranged to take place in August and was 
intended to include the Nautical Almanac Office, the . 
Chronometer Depot, the Magnetic and Meteorological 
Department, and the secretariat; the Solar Depart- 
ment will wait until the new Solar Building is ready. 
Even under normal conditions, the removal would 
have entailed considerable disorganisation to the 
work of the Observatory; but this disorganisation is 
greatly increased by the difficulties in the present 


‘conditions. No provision has been made in the 


a} 


éstimates for the current financial year 
for the completion of Stage 1 of the 
move, and the output of the Observatory 
is necessarily curtailed “with every month 
of delay. As might be expected, some 
of the instruments are not in use, and 
(2) there has been great disappointment re- 
garding the performance of one in par- 
ticular, about which something will be said later. 

The 28-in. and 26-in. domes are in a bad state of 
repair, and it is doubtful whether either is suitable 
for transfer to Herstmonceux; until this point has 
been settled, no work on them will be undertaken. 
The 28-in. and 26-in. telescopes were dismounted in 
the autumn of 1947, and the former, with the excep- 
tion of the lens and some minor parts, was transported 
by road’ to Herstmonceux, where it is stored in a 
brick hut. The necessary parts of the drive have 
been sent to Sir Howard Grubb, Parsons and Co. for 
alteration to a synchronous motor drive. Practically 
all the 26-in. telescope has been sent to the same 
firm, as it was decided that roller bearings in both 
axes should be inserted. The objectives of these 
telescopes are still in good condition and remain for 
the present at Greenwich. 

The .mirrors of the 36-in. Yapp reflector were 
aluminized in May 1946; but the instrument remained 
unused until November. In December the 36-in. 
mirror was given a light alcohol wash and was then 
found to be in poor condition. It was used until 
March .1948, when it was discovered that several 
areas each about two inches across had lost all their 
coating, and after a fresh wash, the reflexion co- 
efficient was estimated to be as low as about 30 per 
cent. The mirror was cleaned and silvered; but 
surface blemishes remained visible on the glass even 
after silvering and it is not certain how much of this 
can be attributed to poor aluminizing dnd how much 
to the deposit of chemically active dirt., It is inter- 
esting to know that the Cassegràjn: mirror was, and 
still is, in good condition, and thé? contrast between 
the two mirrors confirms what ‘has, been already 
known from other pairs of aluminized mirrors, one 
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facing up and one down, in the conditions which 
prevail at Greenwich. The expense and delay in- 
volved in sending the mirror away to be aluminized 
are not warranted while the mirror remains at 
Greenwich; but as the spectrograph is primarily for 
use in the ultra-violet region, the effectiveness of the 
telescope is very much reduced. When an aluminizing 
plant capable of handling the 36-in. reflector is 
installed at Herstmonceux, this state of affairs will 
be remedied, and this is just one among many 
reasons for accelerating the move to Herstmonceux. 

If there be any who expect a greatly increased, 
output from the Observatory in the near future, they: 
will be disillusioned when they read the present 
report. It is emphasized that the situation which 
will prevail from the end of Stage 1 until completion 
of the move will be very disadvantageous in many 
ways, not least of which will be the marked excess 
of observers over instruments at Herstmonceux and 


Abinger. Many valuable years of potential training: 


have been lost already; old observers are retiring 
and a new and inexperienced staff is increasing. Even 
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if the dismemberment of the Greenwich Observatory | 
could be effected immediately, much ground would , 
have to be made up, and the longer the delay in’ 


unification the more serious will be the effects on the 
standards of observational skill. This is a matter 


which requires immediate consideration from the , 


i 


authorities, and another matter is of equal or even' 


greater urgency. 

While the hostel arrangements will cater reason- 
ably well for the unmarried staff, no arrangements 
have yet been made for married men. It is almost 
certain that most married members of the staff, 
some of whom have had as much as six years war 
experience, will be faced with a period of at least a 
year’s separation from their families. The continuance 


of a similar situation through all the later stages of . 


the move must cause grave dissatisfaction and dis- 
couragement, and would have an adverse effect on 
the smooth running of the Observatory. 
Astronomer Royal has proposed to the Admiralty 
that houses should be provided for the senior 


observing staff, and the necessity for such accom- ' 


modation, which is fairly normal for observatories, 
is obvious to everyone who knows that the Observa- 


tory at Herstmonceux is in an isolated area. Such 


provision on the edge of the Observatory property 
would greatly facilitate the night duties of the 
observing staff and also reduce the loss of observing 
hours. It is pointed out that it may be difficult to 
fill the additional vacancies for senior scientific 
workers which will occur later, because it is highly 
probable that many married men will refuse an offer 
which implies separation from their families. In the 
words of the Astronomer Royal : “There is evidently 


„a grave risk that the increase in complement, which 


has been approved in principle, may be nullified in 
practice through an unrealistic approach to the 
housing problem, quite apart from the general hard- 
ship which is, as yet, the only prospect for existing 
married staff of the later stages". 

The report devotes a little more than a page to the 
Isaac Newton Observatory which will be erected in 
the grounds at Herstmonceux. Among the types of 
observation'to be undertaken with the 100-in. tele- 
scope are the.following: stellar spectroscopy and 
spectrophotometry,: star counts, galactic structure, 
the investigatióh.of the distribution and extent of 
obscuring material, spectral classification with & 
slitless telescope, the determination of radial veloci- 
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ties, and observations of extra-galactic nebulæ. 
Details regarding optical design are stil under 
consideration, and information will be obtained about 
the system of control which has been developed for 
the 200-in. telescope, and also on the methods of 
driving and control of other large telescopes. Messrs. 
Pilkington Bros., Ltd., have carried out investi- 
gations on the manufacture of large glass mirror 
disks, and it is proposed to make the 100-in. disk of 
‘Pyrex’ glass and to cast it as a solid disk, the lower 
face being given a concave curvature of approxi- 
mately the required amount. It is expected that the 
casting will be undertaken about March 1949. 

The magnetic elements as determined at Abinger 
for 1947 and also the three preceding years are as 
follows : 


Declination Horizontal Vertical Inclination 
Year (West) intensity intensity 
1944 10° 07:8’ 0-185006 0-43189 66° 44-3" 
1945 9 59:5 0-18573 0-43207 066 443 
1948 9 511 0-18569 0-43235 66 45:4 
1947 9 4331 0-18577 0-432406 060 45:2 


At the time of writing the above summary of the 
Astronomer Royal’s Report, it was known that there 


‘had been a delay in carrying out Stage 1 of the 


movement to Herstmonceux. 


RESISTANCE TO SULPHADIAZINE 
AND 'PALUDRINE' IN THE 
MALARIA PARASITE OF THE 

FOWL (P. gallinaceum) 
By Dr. ANN BISHOP 


AND 
ELSPETH W. McCONNACHIE 


Molteno Institute, University of Cambridge 
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Acquired Resistance to Sulphadiazine 


ECENTLY Bishop and Birkett!, and Williamson, 
Bertram and Lourie?, working independently, 
have described the development of resistance to the 


, antimalarial drug ‘Paludrine’ in infections of Plasmo- 
: , dium gallinaceum in young chicks. This resistance 


' developed rapidly and increased forty-fold within 
about four and a half months. With sulphadiazine 
‘and quinine, however, Williamson and his co-workers 
obtained no acquired resistance in JP. gollinaceum, 
though the periods of drug treatment extended over 
two and & half years. Since the publication of their 
.results, Knoppers? has described a twofold increase 
in resistance to quinine in the Same species of avian 


‚malaria. Bishop and Birkett* found that resistance” . 
‘to sulphadiazine could be produced in P. gallinaceum ` 


‘in young chicks by methods similar to those with 
Iwhich they had induced resistance to ‘Paludrine’, 
though its development was relatively slow and the 
\degree of resistance obtained was not great. 

As a result of further treatment with gradually 
‘increasing doses of sulphadiazine, we have now 
‘obtained a strain of P. gallinaceum in young chicks in 
‘which the resistance to the drug is thirty-two times 
greater than that of the untreated strain. Whereas 
the minimum dose of drug which produces an adverse 
effect upon the growth-rate of the normal strain, 
when given twice daily on successive days, is 
0-625 mgm./20 gm. of body-weight, in the resistant 
strain growth of the parasites occurs in birds receiving 


/ 
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‘20 mgm. twice daily*. It took approximately twelve 
months to produce this thirty-two-fold resistance to 
sulphadiazine. The degree of resistance acquired has 
been assessed at intervals, by comparing the intensi- 
ties of infections produced by standard inocula (that 
is, 50,000,000 parasites per chick intravenously) of 
(a), the resistant strain, into groups of chicks receiving 
doses ranging from 2-5 to 20 mgm. of sulphadiazine 
twice dailyifor three-and-a-half days, and (b), the 


normal patént strain, into groups of chicks receiving. 


similar drug treatment. The sulphadiazine-resistant 
strain produced infections in chicks receiving doses of 
drug which inhibited the development of the normal 
strain (that is, 2:5-20 mgm.); but the resulting 
infections were not,as heavy as those produced by the 
parent strain in untreated birds. The sulphadiazine- 
resistant strain produced, on the whole, less intense in- 
fections in untreated birds than did the parent strain. 

In the sulphadiazine-resistant strain of P. gallina- 
ceum, exoerythrocytic schizonts were found in chicks 
during treatment with this drug. 

We have proved that this sulphadiazine-resistant 
strain of P. gallinaceum is also resistant to sulpha- 
thiazole, sulphanilamide and sulphapyridine. 

Bishop and Birkett^* found that in P. gallinaceum 
resistance to ‘Paludrine’ was retained after five 
passages through mosquitoes without intervening 
drug ‘treatment. On two different occasions P. 
gallinaceurh, resistant to twice-daily doses of 5 mgm. 
of sulphadiazine, was passaged through Aédes egypti 
and afterwards tested, without intervening drug 
treatment, by the method outlined above: no loss 
in drug-resistance was observed. Williamson and his 
co-workers also observed no loss in resistance to 
‘Paludrine’ after one mosquito passage ; but, accord- 
ing to Knoppers?, acquired resistance to quinine, in 
the same species of avian malaria, was partially lost 
after one mosquito-passage. 

Experiments by Emerson and Cushing’ upon 
acquired resistance to sulphonamides in Neurospora 
suggest a possible explanation of the discrepancy 
between the results of experiments upon the effect of 
mosquito transmission. In this organism, as in P. 
gallinaceum, resistance to sulphonamides arises by 
successive stages. In Neurospora the first adaptations 
to the drug do not involve a genetic change ; but gene 
mutation appears later, after further drug treatment, 
in the more fully adapted strain. The resistance to 
quinine described by Knoppers was comparatively 
slight, being only twofold. In the light of Emerson 
and Cushing’s observations, it is possible that this 
resistance might be due only partially to gene muta- 
tión, and that the degree of drug adaptation not 
genetically controlled might be lost during develop- 
ment in the mosquito in the absence of the drug. In 


. :.strains of P. gallinaceum in which drug adaptation is 


‘more complete, for example, the ‘Paludrine’- and 
sulphadiazine-resistant strains, the drug-resistance 
may,bə due wholly to the selection of drug-resistant 
mutants, with the result that no loss in ‘resistance 
occurs during the sexual cycle in the mosquito. 


Cross-resistance to Sulphadiazine and ‘Paludrine’ 


The work of Bishop and Birkett'.4, Williamson, 
Bertram and Lourie’, and Williamson and Lourie® has 
shown that ‘Paludrine’-resistant strains of P. gallin- 
aceum are normally sensitive to quinine, ‘Pamaquin’ 
and ‘Mepacrine’, but resistant to the methyl homo- 


* Throughout this account, the doses of drug are expressed in 
mgm./20 gm. of body-weight of chick. The doses were given twice 
daily. The chicks used were four to fourteen days old at the beginning 
of treatment. . ‘ 
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logue of ‘Paludrine’, N'-p-ehlorophenyl-N5-methyl- 
N5-isopropylbiguanide. Williamson and his co-workers 
found that acquired resistance to ‘Paludrine’ did not 
confer resistance to sulphadiazine or to pyrimidine 
precursors of ‘Paludrine’ (for example, 3349, 2-p- 
*ehlorophenylguanidino -4-8 -diethylaminoethylamino - 
6-methyl-pyrimidine), and they failed to produce 
strains of P. gallinaceum resistent to 3349. 

The sulphadiazine-resistant strain of P. gallinaceum, 
when tested by the method described &bove, was 
found to be resistant to 0-1 mgm. of ‘Paludrine’ (the 
minimum dose which, when given twice daily, will 
suppress an infection of the normal strain of P. 
gallinaceum) although it had not been subjected to 
treatment with that drug. ^ 

Further tests for resistance to ‘Paludrine’ were 
made with two sulphadiazine-resistant strains of P. 
gallinaceum of more recent origin. These strains, 
strain A and strain B, had been isolated eleven weeks 
previously from the normal untreated parent strain, 
which was tested simultaneously for resistance to 
‘Paludrine’ and found to be normally sensitive to the 
minimum effective dose (0.1 mgm.). Strain A was 
passaged twenty-two times during eleven weeks 
through birds receiving doses of sulphadiazine 
gradually increasing from 0-625 mgm. to 5 mgm. 
This treatment was similar to that by which resistance 
had been induced in the original sulphadiazine- 
resistant strain. Strain A was then tested and 
proved to be resistant, not only to 1-25 mgm. and, 
to a desser extent, 5 mgm. doses of sulphadiazine, but 
also to 0-1 mgm. and 0-6 mgm. doses of 'Paludrine'.- 

Strain B, of identical origin to strain A, was 
treated with 5 mgm. doses of sulphadiazine for the 
eleven-week period. Whereas in strain A the infec- 


, tion in the passage birds was acute throughout the 


whole period of drug treatment, in strain B it was 
allowed to become chronic, passage into new chicks 
being performed only four times during the eleven 
weeks. The method by which the strains were 
maintained in the chicks did not, however, appear to 
be significant in the development of ‘Paludrine’-resis- 
tance, as strain B, when. tested simultaneously with 
strain A, against 0-1 and 0-5 mgm. doses of ‘Palu- 
drine’, also proved to have become. resistant to this 
drug. Though their reaction to ‘Paludrine’ was 
similar, these two strains differed in the degree of 
resistance to sulphadiazine which they had acquired. 
Whereas strain B was definitely resistant to 1-25 mgm. 
of this drug, it showed much less resistance to 
5 mgm. doses than did strain A; but after further 
treatment with 5 mgm. doses of sulphadiazine, 
strain B acquired a resistance to this dose comparable 
to that of strain A. As yet, these strains have not 
been tested for resistance to ‘Paludrine’ in doses 
greater than 0-5 mgm. 
` As acquired resistance to sulphadiazine was found 
to confer resistance to ‘Paludrine’, the effect of 
sulphadiazine upon a ‘Paludrine’-resistant strain of 
P. gallinacewn was studied. "This strain had been in 
contact with ‘Paludrine’ for more than eighteen 
months and had been passaged ‘at frequent intervals, 
for more than twelve months, through chicks receiving 
the maximum tolerated dose (1-0 mgm, twice daily) 
almost daily throughout this period..., When tested 
with doses of 1-25 mgm. of sulphadiazine, it was 
found to be resistant to this drug alsd:: Whether this 
‘Paludrine’-resistant strain is resistant; o higher doses 
of sulphadiazine has not yet been-ascértained. 

As the sensitivity of the "Paludrine'-Yésistant strain 
to sulphadiazine had not been tested previously, itis 

1 F it . 


+ 
A’: 


No. 4418 October 2, 1948 


not known whether resistance to both drugs Aaa] 
simultaneously, as in the case of the sulphadiazine- 
resistant strains A and' B, or whether resistance to 
sulphadiazine developed only after prolonged treat- 
ment with ‘Paludrine’. That the latter alternative is 
the more probable is shown by the following observa- 


tions. The untreated parent strain of P. gallinaceum ` 


was tested with 1:25 mgm. doses of sulphadiazine 
and found to have a normal sensitivity to this 
compound. A substrain was then passaged at 
intervals of two to three days through chicks treated 
with doses of ‘Paludrine’ increasing from 0-025 to 
0:2 mgm. After ten weeks treatment the strain was 
proved to be resistant,to 0-5 mgm. doses of ‘Palu- 
drine’, a dose greater than that with which it had 
been treated previously, but its sensitivity to the 
minimum effective dose of sulphadiazine was 
unchanged. In this strain, therefore, the development 
of resistance to ‘Paludrine’ was not accompanied by 
resistance to sulphadiazine. The strain is being 
treated further with larger doses of ‘Paludrine’ in 
order to discover if, and when, sulphadiazine-resis- 
.tance develops. The factthatsulphadiazine-resistance 
did not develop simultaneously with resistance to 
‘Paludrine’ in. ‘Paludrine’-treated birds, but only 
appeared in a strain subjected to prolonged treatment 
with the maximum tolerated dose of ‘Paludrine’, 
would explain the failure of Williamson and his 
co-workers? to observe resistance to sulphadiazine 
when their ‘Paludrine’-resistant strain was treated 
with this drug, as their strain had been subjected to 
‘Paludrine’ for a much shorter period than had ours. 

‘Williamson and his co-workers? suggest that the 
presence or absence of a pyrimidine ring in such 
compounds as 3349 


CH, 
gt 
Oc seo > 
NS NH(CHjN(0,H 5) 


and. ‘Paludrine’ 


—NH-——0—NH—C—NH.CH(CH,), 


I 
NH 


Cl 


A 
` 


may be a factor in determining drug-resistance. 
Sulphadiazine, 


mC Doan > 


however, also contains a pyrimidine ring, and we 
have now shown that it, like ‘Paludrine’, forms drug- 
resistant strains of P. gallinaceum and that resistance 
between it and ‘Paludrine’ is reciprocal. On the 
other hand, Williamson and his co-workers? failed to. 
produce resistance to 3349, which has a pyrimidine 
ring. In these compounds, therefore, the presence or 
absence of the pyrimidine ring does not appear to 
determine the formation of. drug-resistant strains of 
P. gallinaceum. 

It has been shown by Maier and Riley’ in P. 
gallinaceum and by Marshall and his co-workers? in 
P. lophure that: the antimalarial action of sulphon- 
amides is inhibited by para-aminobenzoic acid. We 
have confirmed.” ‘this observation on, our strain of 
P. gallinaceuin;? but/preliminary experiments suggest 
that the action ‘Of ‘Paludrine’ is not antagonized by 
this compound’: “THe demonstration of cross-resistance 
between ‘Paludtino’ ;ànd sulphadiazine, ’ “two com- 

b. D : 
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pounds of great importance therapeutically, presents, 

& very interesting problem regarding the mechanism 

of their antimalarial action. 

| The work has been financed by the Medical Research 
Council. . We are indebted to the Imperial Chemical 

(Pharmaceuticals), Ltd., for the ‘Paludrine’ and to 

Messrs. May and Baker, Ltd., for the sulphonamides. 


! Bishop, A., and Birkett, B., Nature, 159, 884 (1947)., 

* Williamson, J, J., Bertram, D. S., and Lourie, B. M. Rare, 16, 885 

3 Knoppers, A. T., Nature, 160, 609 (1947). 

* Bishop, A., and Birkett, B., Parasitology, 88, 126 (1948), 

ë Emerson, S., and Cushing, J. E., Fed. Proc., 5, 979 (1946). 

* Williamson, J . and Lourie, E. M., ANN. Trop. Med. and Parasit., 
41, 278 (1947). mM 

? Maler, J., and Riley, E., Proc. Soc. Exp. Biol. Med., 50, 152 (1942). 


* Marshall, jun., E. K., Litchfeld, J. T., and White, B. dad: Pharmacol., 
75, 89 (1942). 





CHANGING ASPECTS OF 
NUTRITION 


ECTION I (Physiology) of the British Association 
devoted the morning session on September 9 to a 
discussion of “The Changing Aspects of Nutrition". 
Prof. J. R. Marrack introduced the subjeot with & 
review of work done on the relation of nutrition to 
linfection. He pointed out that we are uncertain 
which nutrients are particularly involved in defence 
against infection and how the defences aró weakened 
by malnutrition, particularly in humari. beings. 
experimental animals deprived of vitamin A the 
ciliated columnar epithelium of the respiratory 
[passages undergoes keratinizing metaplasia, Bacteria 
(that get into the passages are not cleared out by 
cilia, and the passages are blocked by desquamated 
In consequence the animals are liable to get 


en A eaa 


cells. 
broncho-pneumonia. It is not known how frequently 
this keratinizing metaplasia occurs in the respiratory 
passages of human beings. When it is found, the 
nutritionist ascribes it to lack of vitamin A, whereas 
the morbid anatomist thinks that it is caused by 
inflammation or irritation. 
} In the discussion, Dr. H. M. Sinclair said that he 
had seen bronchiectasis in Holland, which was 
attributed to lack of vitamin A. In experiments in 

` which human. beings have been deprived of vitamin A 
for more than a year, the subjects were not abnormally 
liable to respiratory infections; nor do large supple- 
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ments of vitamin A appear to reduce the frequency or : 


severity of colds. 

Cannon and his school have found that the forma. 
tion: of antibodies is impaired in animals that are 
severely depleted of protein. Gell has recently shown 
that very ill-nourished Germaris formed less anti", 
bodies in response to injections of antigens than 
were formed by well-fed British soldiers. But protein 
ig not the only nutrient that is involved in the 


formation of antibodies, .and’ other defences, are 


impaired’? in malnourished: animals. 


M, 
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| Prof. Marrack suggested that the infeoting organ." 


isms of those diseases, to which resistance seems to be 
increased: by malnutrition, are exacting organisms 
that invade the cells of the host. When the host 
lacks some nutrient, such as vitamin B,, the metebol. 
ism of the host’s.cells may be so altered that they 
are no longer congenial to the invader. 

| Dr. J. W. Howie described experiments designed 
to show the effects of the less-severe'degrees of mal. 

i ane ge 
nutrition. The number of eggs of parasitic worms 
was counted in the feces of a gróup of ewes fed on 
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pasture and of another group that were given a 
protein rice concentrate. After & year there were 
much fewer eggs in the feces of the group that were 
given the concentrate. One group of Swiss white 
mice were given a stock diet and another diet that 
supplied more protein and calcium. Suspensions of 
human tubercle bacilli were injected intravenously. 
In the group that had the higher protein ration, the 
mean. survival time was longer and the extent of 
jnvasion “of the lungs less than in the group that 
had the stock diet. 

Prof. A. Fleisch discussed the effect of rationing 
in Switzerland as a large-scale experiment on human 
requirements. Up to 1943, when rations supplied 
little more than 2,000 calories a day to a normal 
adult, health improved, there was less dental caries 
and weights were maintained. During the period 
of rationing the amounts of meat in the diet fell 
and the amounts of potatoes and vegetables rose ; 
the amounts of calcium, niacine, vitamin B,, and 
ascorbic acid in the diets were considerably higher 
than before. When the number of calories fell below 
2,000 in 1944 and 1945, weights of adults and children 
fell, and the hemoglobin level of a sample group, 
which was studied over the whole period, fell. Prof. 
Fleisch thought that the League of Nations standard 
of requirements for a sedentary adult is unnecessarily 
high. ^- Ñ 

Dr. B.S. Platt discussed practical applications of 
the knowledge of nutrition and the social aspects of 
nutrition in villages of Central and West Africa. The 
estimated expenditure of energy was low and approx- 
imately equal to consumption. The yields of food 
crops were low and would barely supply the calories 
required. In West Africa nutrition suffered more, as 
groundnuts were grown for sale, and less food could 
be grown for home consumption. Much time was 
lost in collecting and preparing food and in drawing 
water. The problem is to build a new social structure in 


place of the native structure which is breaking down. 
1 





INTERNATIONAL COMMISSION 
ON LARGE DAMS 


CONGRESS IN SWEDEN 


HE third Congress of the International Com- 

mission on Large Dams was held in Sweden 
during June 10-17. The opening session was held 
in the Stockholm Concert Hall (Konserthuset) and 
the closing session at the Saga Cinema, Trollhattan. 
At the opening session Mr. G. Westerburg, president 
of the Swedish Committee of the International Com- 
mission on Large Dams, welcomed the delegates from 
-twenty-three nations, and M. A. Coyne, president 
.of the Commission, declared the Congress open. 

There were four plenary sessions dealing with the 
following technical questions : 

(1) Critical exposition of the measurement of-uplift 
‘pressures and stresses arising therefrom; M. W. 
Sehurter, Inspecteur fédéral et chef des Travaux 
Publics de la Confédération Suisse, acting as general 
reporter. . 

(2) Research methods and instruments for the 
measurement of stresses and deformation in earth 
.&nd concrete dams; M. Mary, ingenieur-en chef des 
Ponts et Chaussées, France, acting as general reporter. 

(3) The most recent precautions -to avoid the 
formation of pipings; Prof. K. Terzaghi of Harvard 
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University, Cambridge, Mass., acting as general, 
reporter. : ` 

(4) Experiences arising from the testing and the: 
actual use of special cements for large dams; Prof.. 
B. Hellström, of the Royal Institute of Technology, 
Stockholm, acting as general reporter. 

More than seventy papers ranging over these sub- ` 
jects were presented for discussion, and most of these 
were available before the meeting and were accom- 
panied by summaries in French and English. 

The question of upward water pressure on dams, 
and what allowances should be made for it, is a 
problem which has worried designers of new dams 
for & great many years. The information needed is 
not only the value per unit surface area of the upward 
pressure to be allowed in calculations, but also some 
idea of the extent of the area of the dam over which 
such upward pressure operates. Of the eleven papers 
submitted, three, by Harza (U.S.A.), Leliavsky Bey 
(Egypt) and McHenry (U.S.A.), dealt with the 
scientific aspects of the problem and arrived at the 
general conclusion that, within the limits of error of 
measurement, the upward pressures act on practically 
the whole geometrical surface in question, whatever 
their specific values at particular points, whether in 
& plane intercecting the dam, or in the plane of the 
foundation. Seven other papers dealt with uplift 
pressures from the practical point of view, five 
describing the experimental determination of uplift 
pressures in existing structures, and two dealing with 
the influence such pressures have on the design of 
masonry or concrete dams, particularly with regard 
to the stresses induced. On the upstream side, the 
value df the specific upward pressure is equal to the 
hydrostatic pressure of the water in the reservoir, 
while on the downstream: side it is normally zero. 
Between these two extreme edges of the cross- 
section, the uplift pressure varies generally in a linear 
manner, allowing, of course, for the effect of any 
structural measures designed to reduce the intensity of 
the pressure. Needless to say, appropriate structural 
measures should be adopted to prevent the upward 
pressures becoming operative in the base of the dam, 
on the foundation surface, or in the body of the dam 
itself. The remaining paper in this group, presented 
by Prof. Myslivec, of Prague, dealt with the important 
problem of infiltration through earthwork embank- 
ments, and with the properties of suitable sealing 
materials for these. 

Nineteen papers were submitted on the second 
question dealiig with research methods and instru- 
mentation. They ranged over many and varied 
topics such as the measurement of displacements of 
the soil and of earthworks, the measurement of the 
pressure of water contained in earthworks, tempera- 
ture and shrinkage measurements, the deformation of 
gravity dams and arch dams, and the settlement of 
earth and rock fills. The reports also provided & use- 
ful comparison of the experimental methods and 
measuring equipment used in different countries. Of 
particular interest’and significance were the observa- 
tions of the swelling of the soil due to impregnation 
by water after filling the dam, made by Farnsworth 
(Australia), on the Nepean Dam, and by André 
Nizery (of France) on the Sautet and Querlédan Dams. 

Thé phenoménon of piping and seepage provided 
the subject for fifteen, papers in the third group. A 
dam may fail by piping in two different ways: either 
the seepage pressure exerted by the percolating water 
may cause a failure of the soil beneath the dam; or 
the soil may be removed from beneath the dam by 
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erosion, in which case a tunnel-shaped passage, or 
pipe, is formed through which the impounded water 
may escape, with disastrous results. It is natural 
that most.of the papers dealt with the various pre- 
eautions that have been taken to prevent such 
failures. Generally, the prevention of the removal 
of soil from beneath the dam has been achieved in 
one or other of three different ways, either by con- 
structing a cut-off which would prevent the formation 
of springs or pipes in the subsoil and reduce the loss 
of water from the reservoir due to seepage; by 
covering, by means of a filter layer, the areas within 
which springs may develop, the layer being graded 
in such a manner that it would retain all solid soil 
particles without impeding the discharge of seepage 
water; or by tapping the flow of seepage water by 
a row of filter wells, thus preventing the formation of 
springs on the surface. 

Twenty reports were submitted in the last group, 
dealing with experiences arising from the testing and 
actual use of special cements for large dams. Six of 
these reports dealt primarily with methods of testing 
cement for properties of importance for large dams, 
such as fineness of grinding, heat evolution and resist- 
ance to leaching by pure or slightly acidic waters, 
and with the properties of concrete such as extens- 
ibility and creep. A paper by F. M. Lea summarized 
British experience. An important paper by P. 
Håkanson (Sweden) dealt with the general principles 
for a standard specification of special cements for 
large dams. Nine other papers recorded experiences 
with the use of special cements in large dams, while 
the remaining four dealt with various subjects such 
as, air-entraining agents, reactive aggregate, high 
alkali cement and expanding cement. The paper by 
R. F. Blanks and W. EH. Price (U.S.A.) summarized 
the experience in that country with air-entraining 
agents in concrete. The purposeful entrainment of 
air in concrete improves its workability, reduces the 
water required for mixing, improves the durability 
and resistance to sulphate attack, and permits the 
use of less cement where strength is not a prime 
consideration, thus reducing heat generation. The 
permeability of the concrete is also not increased by 
air entrainment for the percentages commonly used. 
Air-entrained concrete is now being used in the con- 
struction and repair of large concrete dams in the 
United States. 

On June 12 the delegates left Stockholm on two 
well-organised study tours which extended as far 
north as Harspránget within the Arctic Circle, and 
terminated at Trollhüttan in the south, on June 17. 
During the tours visits were paid to a number of 
power plants ineluding those at Nümforsen, with 
& capacity of 45,000 kW., and completed in 1947; 
Forsmo, on the Angermanalven, of 70,000 kW. 
capacity, and nearing completion;  Holleforsen, 
on the Indalsalven, of 120,000 kW. capacity, 
under construction ; Harspranget, on the River Lule 
7 km. from Porjus, where the falls, constituting 
the largest source of water-power in Sweden, will 
be utilized in a power plant with an ultimate 
capacity of 260,000 kKW.; Krangede, on the Indal- 
salven, built entirely in the natural rock and com- 
pleted in 1936, with a capacity of 210,000 kW. ; 

mStadforsen, also on the Indalsalven, constructed dur- 
ming the years 1936-40, with a capacity of 91,000 kW. ; 
Hammarsforsen; and Vargon on the River Göta 
«completed in 1934 with a capacity of 22,000 kW. A 
visit was also paid to the very interesting tunnelling 
yperations in progress at the Hjälta plant. At Troll. 
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hüttan the two power plants were visited, the Olidan 
plant on the Géta, the oldest State power plant 
‘in Sweden, constructed in 1910—20, and the Hojum 
iplant, completed in 1943, with a capacity of 120,000 
KW., which is constructed entirely in the natural 
rock formation. Both the Trollhättan stations are 
fed by the water from the Great Lake of Vünern. 

. Visits to several works were included, to the cellu- 
lose works belonging to Uddeholms A.B. at Skoghall, 
and to that of Svenka Rayon A.B. belonging to 


Kooperativa Forbundet near Alvenas; to the steel- 
works at Munfors Bruk belonging to Uddeholms A.B. 
and to the Karlstads Mekaniska Verkstad. 

. The opportunity was taken at Trollhättan, on 
June 17, of holding a meeting of the International 
Sub-Committee on Concrete for.Large Dams, at 
which consideration was given to possible lines for 
future research. These included fundamental research 
into the physical structure of concrete, its elastic 
and plastic properties; the physical properties of 
concrete in large masses, such as extensibility and 
cracking, and means whereby the internal strain, 
temperature and humidity may be measured; the 
chemical interaction between cement and aggregates 
in concrete, particularly alkali reaction; surface 
treatment of concrete for dams and particularly by 
the application of vacuum treatment, and by the 
use of absorptive formlining materials ; the properties 
of pozzolanas and natural cements; the preparation 
of & code of permissible unit stresses for usé*in dam 
design, to include a discussion of the minimum 
economic cement content per unit volume which is 
necessary to prevent concrete deterioration ; and to 
study factors of safety in relation to computed three- 
dimensional working stresses. 

Throughout the meetings in Stockholm and the 
subsequent tours the delegates were afforded the 
most generous hospitality by their Swedish hosts. 
Particularly memorable occasions were the official 
banquet held at Stockholm in the Town Hall, and 
the dinner given by the State Power Board at the 
Stadshotellet, Trollhättan. Norman Davey 





FORTHCOMING EVENTS . 


(Meeting marked with an asterisk * is open to the public) 


Monday, October 4 


SOOTY oF ENGINEERS (at the Geological Society, Burlington 
House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. G. C. Baldwin: 
“he Work of a Divisional Engineer in Northern Rhodesin''. 

SOOIBTY OF CHEMICAL INDUSTRY (at the London School of Hygiene 
and Tropical Medicine Keppel Street, London, W.C.1), at 6.30 p.m.— 
Mr. H. Baines: '"The Pho graphic Latent Image’’. 

ROYAL GEOGRAPHICAL SoorETY (at Kensington Gore, London, 
pe 8.15 p.m.—Mr. Wilfred Thesiger: “A New Arabian 

oumey’’. 


Tuesday, October 5 


INSTITUTE OF PHYSIOS, ELEOTRONIOS GROUP (at 47 Belgrave Square, 
London, S.W.1), at 5.30 p.m.—Discussion on “Valves for Low-Noise 
Wide-Bandwidth Amplifiers’ (to be opened by Mr. R. J. Ballantine 
and Dr. A. E. Widdowson). 

Séotmry OF ÜHEMIOAL INDUSTRY, FINE CHEMIOALS GROUP (at the 
Royal Institution, Albemarle Street, London, W.1), at 7 p.m.— Prof. 
J. H, Burn: “ine Chemicals for Medical Use". 


E Wednesday, October 6 


INSTITUT 1 OF FUEL, NORTH-WESTERN SEOTION (at the Engineers’ 
Club, Albert Square, Manchester), at 2 p.m.—Mr. A. Ahlstrom and 
Mr. ‘A. Ullman : “Low Value Heat Recovery”. 

SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTIOAL CHEMISTS 
(at Gas Industry House, 1 Grosvenor Place, London, 8.W.1), at 7 p.m. 
—Scientific Papers. 

ROYAL AERONAUTIOAL Soorety (at the Chamber of Commerce, 
Birmingham), at 7.30 p.m.—Dr. E. W. Still: “Some Aspects of Power 
Plant Development”, : 
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Thursday, October 7 


MINERALOGICAL SOCIETY (at the Geological Society of London, Bur- 
lington House, Piccadilly, London, W.1), at 5 p.m.—Scientific Papers. 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Mr. T. Graeme N. 
Haldane: Inaugural Address as President. 

BRITISH PSYCHOLOGICAL SOCIETY, INDUSTRIAL SECTION -(at tho 
British Counoil, 3 Hanover Street, London, W. 1), at 6.15 p.m.—Miss 
Anne G. Shaw? “Applications of Motion Study, Past and Present”. 
(The original films of Frank B. Gilbreth and modern films of Motion 
Study will be shown.) 

ROYAL INSTITUTE OF CHEMISTRY (at the South-East Essex Technical 
College, Longbridge Road, Dagenham), at 7 p.m.—Dr. N. Booth: 
“Careers for Chemists’’. 

TEXTILE INSTITUTE, BLACKBURN BRANCH (in the Texti Lecture 
da. Municipal Technical College, Blackburn), at 7.15 p.m.— 

J. Foster Beaver: ‘Technical Training for Industry". 

Mon UK PUBLIC LECTURE (in the Reception Room, the University, 
Bristol) at 8.30 p.m.—Mr. Asa Briggs: “The Public Health Aet of 
1948, a Forgotten Centenary”. * 


, Friday, October 8 


OIL AND COLOUR CHENMISTS' ASSOCIATION, MANCHESTER PEU 
(at the Engineers' Club, Albert Square, Manchester), at 2 p 
Dr. H, Plimmer: “The Reaction of Maleic Anhydride with Non- - 
conjugated Unsaturated Fatty Esters”. 

INSTITUTE FOR THE STUDY OF ANIMAL BEHAVIOUR (at the Linnean 
Society of London, Burlington House, Piccadilly, London, W.1), at 
3 p.m.—Rev, A. E. Armstrong: ‘Social and "Sexual Stimulation 
amongst Birds". 

PHYSIOAL SOCIETY (in the Lecture Theatre of the Science Museum, 
Exhibition Road, London, S.W.7), at 3.30 p. m. —Prof. R. W. Wood, 
For.Mem. R.S. (Johns Hopkins rU spontanee Deforma- 
tion of Crystals"; at 5 — "Prof. 'Tolansky : ''Current In- 
vestigations with ‘Multiple Beam Interferometry” (Charles Vernon 
Boys Address). 

ROYAL ASTRONOMICAL Soclety (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—Scientific Papers. 

MANCHESTER STATISTICAL Sooty, INDUSTRIAL GROUP (at the 
Society. of Architects, 16 St. Mary's Parsonage, Mancbester), at 
B. d pm. DIA Discussion on ‘ "Quality Controlin Great Britain 
an e 


Saturday, October 9 


INSTITUTION OF CHEMICAL ENGINEERS, NORTH-WESTERN BRANCH 
{at the College of Technology, Manchester), at 3 p.m.—Mr. W. S. 
Norman ; “Fluid Friction, Heat and Mass Transfer in Turbulent 

ow" 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned 

HEAD OF THE DEPARTMENT OF PHYSICS AND MATHEMATICS, Acton 
Technical College, Acton—The Chief Education Officer (F/GM), 
Middlesex Education Committee, 10 Great George Street, London, 
'S.W.1 (October 9). 

RESEARCH OFFICER IN THE SOILS CHEMISTRY SECTION of the C.S.LR. 
DIVISION OF Soms, Adelaide—The Chief Scientific Liaison Officer, 
Australian Scientific Research Liaison Office, Africa House, Kingsway, 
London, W.C.2, quoting No. 1938 (October 23). 

ASSISTANT CHEMIST AT THE DIVISIONAL LABORATORY, Manchester— 
The Divisional Establishment Officer, National Coal Board, North- 
Western Division, 47 Peter Street, Manchester 2 (October 28). 

RESEARCH OFFIOBR IN THE C.S.I.R. DIVISION OF AERONAUTICS, 
Fishermen’s Bend, Melbourne—The Chief Scientific Liaison Officer, 
‘Australian Scientific Research Liaison Office, Africa House, Kingsway, 
London, W.C.2, quoting No. 1633 (October 23). 

UNIVERSITY POST-GRADUATE FELLOWSHIP IN THE DEPARTMENT 
OF ANAESTHESIA, and an ASSISTANT LEOTURESHIP IN THE DEPART- 
MENT OF PHYSIOLOGY—The Registrar, The University, Liverpool 
(October 30). 

SENIOR LECTURER IN BIOLOGY in Victoria University College, 
Wellington, New Zealand—The Secretary, Universities Bureau of the 
British Empire, 32 Woburn Square, London, W.C.2 (Wellington, 
November 30). 

AGRICULTURAL CHEMIST for research work on soil and other prob- 
lems; an ENTOMOLOGIST who should be capable of pment te d and 
advising on plant diseases; and a PLANT BREEDER to conduct crop 
improvement work, mainly on wheat; in connexion with a scheme of 
agricultural development in Northern Rhodesia—The Director of 
Pn Colonial Office, Sanctuary Buildings, Great Smith Street, 

ondon, ah 

LABORATORY "ASSISTANT-STEWARD (male) FOR Zoonoay—The Head, 
Deparment of Biology, Chelsea Polytechnic, Manresa Road, London, 


SENIOR LECTURER IN PHARMACHUTIOAL CHEMISTRY—Tho Dean, 
Sehool of Pharmacy, 17 Bloomsbury Square, London, W.C.1. 


REPORTS and other PUBLICATIONS 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Silicosis, Pneumokoniosis and Dust Suppression in Mines. Pro- 
ceedings at Conference held in London, April 1947. In v+190+43 
plates, (London : Institution of Mining’ Engineers, and the Institution 
of Mining and Metallurgy, 1947.) 208.; to Members, 10s. + . [197 
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Reports of the Progress of Applied Chemistry. Vol. 31, bs 
Pp. 745. (London: Society of Chemical Industry, 1948.) [20 
Thy Journal of the Institute of Metals. Vol. 72, 1948. Edited s 
N. Vaughan. Pp. lvii+732+80 plates. (London : Institute of 
Metals, 1940.) £3. [207 
Quarterly Journal of Experimental Psychology. (Published for the 
Experimental Psychology Group.) Vol.1, Parti, April 1948.’ Pp. 52. 
(Cambridge: W. Heffer and Sons, Ltd., 1948.) 8s, 6d. net; annual 
subscri iption, 30s. 207 
Scottish Council (Development and Industry). Final Report of the 
Committee on Plastics: Plastics in Scotland. Pp. 16. Edinburgh : 
Scottish Council (Development and Industry), 1948.) 9s. [ur 
Journal of Sex Education. (Published every 2 months.) Vol. 1, 
No. 1, August 1948. Pp. 32. (London : Journal of Sex Education, 
127 Harley Street, W.1, 1948.) 28. ; annual subscription, 108. 6d. [227 
House Style: "Rules for Compositors and Readers. Pp. iv+52. 
{Edinburgh : Thomas Nelson and Sons Ltd., 1948) [207 
Deterioration of Structures of Timber, Metal; and Concrete exposed 
to the Action of Sea-Water. Nineteenth Report of the Committee of 
the Institution of Civil Engineers, Being a General Summary of the 
Experimental Work carried, out to date on Timber, By J. Bry: 
Pp.iv+49. (London: Wm::Clowes and Sons, Ltd., 1948) 58. "Ioa? 
‘Artificial Human Insemination. The Report of a Commission 
appointed by His Grace the Archbishop of Canterbury. Pp. 70, 
(London :. S.P.C.K., 1948.) 2s. 6d. net. [277 
Directory of Natural History Sooieties. By H. K. Airy Shaw. 
Pamphlet No. RA n 155. (London: Amateur Entomologists’ 
Oclety, 1948.) 78. 6 [287 
Anodic Dino. "of Aluminium and its Alloys. (Information 
Bulletin No. 14.) Pp. 61. (London: Aluminium Development 
Association, 1048.) 18. [297 
National Physical Laboratory. The Inclusion of poa n Metric 
Values in Scientific Papers. Pp. 16. (London: H.M. Stationery 
Office, 1948.) 4d. net. [297 


Other Countries 


National Museum of Canada. - Bulletin No. 97 (Biological Series 
No. 26): Botany of the Canadian. Eastern Arctic, Part 2, Thallophyta 
and Bryophyta, Compiled and edited by Nicholas Polunin. Pp. 
MERIT (Ottawa: Department of Mines and Resources, i 

ollar. 

Australian Journal of Scientific Research. (Published quarterly.) 
Series A: Physical Sciences. Vol.1, No. 1, March 1948. Pp. 119. 
78. 6d.; 30s. per annum. Series B : Biologien] Sciences. Vol. 1, No. 1, 
February 1948. Pp. 162, 78. 6d. ; 308. per annum. (Melbourne : 
Council for Scientifie: and Industrial Research, 1948.) 

Geophysica. No. 1. Pp. 66. No. 2. Pp. 186. (Helsinki: 
physical Society of Finland, 1935, 1947.) 

Rubber Research Institute of Malaya. Information Cards (No. 1: 
Useful General Information : No. 2: Standardizing and Coagulation 
of Latex; No. 3: Some Estate Chemicals and their Uses; No. HE 
Defeets in Rubber ; ; No. 5: Defecte in Rubber (contd.) ; No. 6: 
Manufacture of Pale Crepe; No. 7: Preservation and Testing of 
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Latex; No.8: Preservation and Testing of Latex (contd.).) Revised 
April fosa. m (Kuala Lumpur: Rubber Research Institute of Malaya, 
ollar. 


Report of the Scientific Advisory Board for the Year 1947. Issued 
under the authority of the Governing Body, Indian Research Fund 
Associgtion, New Delhi. Pp. xii+209. (New ‘Delhi: Indian muc 
Fund Association, 1948.) 1 rupee. [15 

Spolia Zoologica Musei Hauniensis 8 (Skrifter udgivet af par 
versitetets Zoologiske Museum, Kebenhavn, 8): Contribution to the 
Phylogeny of the Arthropods—Copepoda. By Poul Heegaard. iy 
236--27 plates. (Kebenhavn: Einar Munksgaard, 1047. [157 

Fieldiana. Geology Memoirs, Vol. 8, Nos. 1 and 2: The Vertebrate 
Fauna of the Silma Formation of Alabama. Part 1: Introduction ; 
Part 2: The Pleurodiran Turtles. By Rainer Zangerl. Pp. 66+4 
plates, (Chicago: Chicago Natural History Museum, 1948.) [i 

ollars. 

Naturwissenschaftliche Rundschau. Herausgegeben von Dr. H. W 
Frickbinger. Jahrgang 1, Heft 1, Juli 1948. nee. (Stuttgart : 
Wissenschaftliche Verlass esellschaft m.b. H., 1948.) 2 D. marks, 1197 

Carnegie Institution of Washington. ‘Publication 575: Contribu- 
tions to Embryology, Vol. 32, Nos. 207 to im W ii1+266 4-56 plates, 
(Washington, D.C. : Carnegie Institution, 1948.) [19 

Transactions: of the American Philosophies! Society. New Selles. 
Vol. 38, Part 1: La culture et la civilisation britanniques devant 
l'opinion francaise de la paix d'Utreeht aux Lettres philosophiques 
(1713-1734). Par Prof. Gabriel Bonno. 184, (Philadelphia: 
American Philosophical Society, 1948.) 2.50 dollars. ` 

Information for Authors, Editors and Printe Pp. irr 
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.and development : 
that of scientific man-power. Once again it is made 


ASPECTS OF COLONIAL ^ 
DEVELOPMENT - 


HE fifth report from the Select Committee on 
Estimates for the Session 1947-48 (London: 
H.M. Stationery Office), with its forthright comments 
on Colonial development, makes its appearance at an 
appropriate moment. It is based in part on the observ- 
ations of some of its members as a result of a visit to 
West Africa, and it has some relevance to the report, 
published later, of the commission of inquiry into 
the disturbances and underlying causes of these dis- 
turbances in the Gold Coast during February and 
The recommendations and 
conclusions are equally of interest in relation to the 
recent report on “Colonial Research 1947-48”. They 
emphasize the value and importance of the work 
being done by the Colonial Research Council, which 
has now replaced the Colonial Research Committee, 
and by the Colonial Products Research Council, the 
Colonial Social Science Research Council and the 
committees responsible for medical research, in-, 
secticide research, agricultural, animal health and 
forestry research, as well as the urgent need for the 
Colonial Economie Research Committee to function 
effectively. 
In all these reports, two factors stand’ olit as 
determining the successful issue of Colonial. welfare 
the problem of education and 


manifest that shortage of qualified workers handicaps 
the work of the Social Science Research Council, of 
the Medical Research Committee and of the In- 
secticides Committee, and both the latter Committees 
realize how closely the effective utilization of results 
of their work depends on securing the co-operation 
.of the native peoples. 

Colonial research cannot, in fact, be pursued with- 
out regard to the question of native education, even 
of literacy at the lowest level. One passage in the 
Gold Coast report drives this lesson emphatically 
home. The economy of the Gold Coast rests on its 
four hundred million cocoa trees. Of them, one tree 
in eight is now affected by the virus disease known 
as swollen shoot, and if the disease is unchecked it is 
estimated that the cocoa industry will have dis- 
appeared in twenty years. ‘The Government has 
accepted the opinion of its advisers that the way to 
check this incurable disease is by cutting down the 
diseased tfees. Violent popular feeling and resistance 
to this destruction was aroused, because it was 
believed to be inspired by malign political motives ; 
and the cutting out of the diseased trees has been 
stopped. 

That passage in the report is pregnant with 
meaning for the whole future of Colonial welfare and 
development. While misrepresentation can create 
this kind of distrust, no mere adjustment of con- 
stitution or administration can restore the health of 
the body politic. The whole economy is put in 
jeopardy, and it is beyond the power of science or 
of Government to raise the standards of living of the 
native peoples, ` or even to avert a catastrophic fall. 
The problem of literacy, the programme of mass 
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education, and the restoration or fostering of con- 
fidence beyond the power of the agitator to disrupt, 
must be the first tasks; and until they are under- 
taken there is no hope that the man of science can 
make the contribution to native welfare of which he 
has become increasingly conscious since Lord Hailey 
published his “African Survey” ten years ago. - 

Nevertheless. although the first task is to promote 
understanding, even at this stage the man of science 
has & contribution to make, as was made abundantly 
elear on several occasions during the recent meeting 
at Brighton of the British Association. This point is 
well brought out by Dr. E. W. Smith in the Frazer 
Lecture in Social Anthropology before the University 
of Liverpool delivered in October 1946, and recently 
brought up to date and published (London: Lutter- 
worth Press, 1948. 3s. 6d. net). Events have well 
attested the soundness of the four factors upon which 
Dr. Smith suggested that the success of projects 
under the Colonial Development and Welfare Act 
depends : a sufficient supply of competent men and 
women to operate the plans ; the goodwill and effect- 
ive co-operation of the native peoples themselves ; the 
wise planning and execution of the schemes by men 

_ and, women who understand the native environment 

* and the working of the native mind ; and theco-opera- 
tion of the economist, the agriculturist, the medical 
man, the psychologist, the nutritionist, the educa- 
tionist and administrator, as well as others in the 
team-work required to devise and execute detailed 
schemes for each district. Dr. Smith is arguing above 
all for the anthropologist to make his vital contri- 
bution to the understanding of the native mind, and 
for the Government to make increasing use of such 
men in the task of government. His plea for social 
science to be used as an instrument of social engineer- 
ing, and for more social scientists for the Colonial 
Service, is supported by the important section of the 
Gold Coast report already noted. 

That Dr. Smith does not stand alone in his views 
was indicated in an address given by Sir Harold 
Hartley in Johannesburg in August at a conference 
of scientific and technical societies. Sir Harold, after 
urging a great extension of surveys of the material 
and human resources, limitations and needs of the 
relatively undeveloped parts of the world, reviewed 
the main factors likely to limit world economic 
advance, and the part of scientific workers in over- 
coming them. In spite of the huge increases in 
agricultural output which are potentially possible on 
the basis of existing knowledge, he said, man is still 
the limiting factor in peaceful advance. The same 
conclusion might well be drawn from the fifth 
report of the Select Committee on Estimates, 
although it concentrates attention rather on human 
limitations on the administrative side. 

, The Select Committee recognizes clearly that co- 
operation in development involves the association 
with the planning, of such organised opinion as may 
exist, ofa carefully worked out policy of technical and 
vocational training related to the needs of a develop- 
ing country for skilled man-power at all levels, and 
communal development or ‘mass education’ to 
induce the bulk of the population to take an active 


NATURE 


October 9, 1948 Vol. 162 


interest in their own welfare. It considers that the 
Nigerian Development Plan suffered from the begin- 
ning in that too little attention was paid to the need 
for associating African opinion with the various 
committees established to deal with it. This has now 
been to some extent righted, although African 
representation on the Central Development Com- 
mittee is still inadequate. 

So far as the felling of the diseased cocoa trees was 
a factor in the Gold Coast riots, it has been suggested 
that the Government failed to secure that its reasons 
were fully understood by native opinion, although im- 
proper methods of execution were also alleged. To en- 
gage the active co-operation of the native people them- 
selves is not always easy, and may indeed involve 
questions of constitution as well as of administrative 
method. Communal development is still experi- 
mental; and on the information side, as the Select 
Committee notes, there is need for research into the 
kind of film appropriate to undeveloped peoples. 
Support from development funds of a scheme of 
research for ascertaining the reactions of African 
audiences is recommended. Similarly, it expresses 
its approval of the active pursuit of a comprehensive 
policy for the development of broadcasting through. 
out the British Empire, and urges that the closest 
informal contact should be maintained between the 
Colonial Office Information Department and the 
British Council in foreign countries. 

This question of confidence and information has a 
bearing also on the part which private enterprise has 
to play in Colonial development. It is the declared 
policy of the Colonial Office to encourage private 
enterprise; but private enterprise cannot play its 
proper part in development so long as the belief 
exists among the Colonial peoples that it is unfairly 
exploiting them; nor, it might be added, while 
private enterprise elsewhere continues to be con- 
demned by Government spokesmen. The Select 
Committee refers to local feeling against the United 
Africa Company in particular, but there is some 
hope for a settlement which will remove the two 
main grounds for such feeling. 

The matter is not entirely divorced from that of 
the public development corporation. It is the 
responsibility of Government to prevent an undue 
proportion of the trade and industry of any particular 
Colonial area from becoming dominated by any 
trading organisation or group, and the Select Com- 
mittee points out that in spite of the formal assurances 
of the Overseas Resources Development Act of 1947, 
it will be necessary to secure that such bodies as the 
Colonial Development Corporation and the Overseas 
Food Corporation do in practice respect the interests 
of the local Colonial people. The obvious danger is 
that of well-meant authoritarianism. Experience with 
the Cameroons Development Corporation indicates 
that special attention must be given to the relation- 
ship between such corporations and the local 
administrative authority. y 

The problem is in fact essentially one of adminis- 
tration—of securing that justice is not merely done 
but also seen to be done. The Select Committee 
makes no specifio recommendations here; but the 
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survey it recommends of the overall requirements of 
the Colonies for capital equipment for Government 
schemes, publie corporations and private enterprise, 
should by eliminating some causes of friction make a 
distinct contribution here, as well as in the immediate 
objective of facilitating real planning in place of the 
agglomeration. of departmental suggestions mas- 
querading as the Nigerian Ten-Year Development 
Plan, on which the Select Committee makes the 
caustic comment : “This is not planning". Such a 
survey is the counterpart of the early investigation 
also recommended into the, additional financial 
provision likely to be required to complete existing 
development schemes, and into the need for extending 
the ten-year period originally contemplated. 

By and large, it may well be true that the adminis- 
trative mistakes which the Select Committee criticizes 
are in part due to the overburdening of senior officers 
in the Colonial Service, and the Committee’s 
observations on the shortage of staff should be noted. 
The Secretary of State for the Colonies stated in the 
House of Commons ‘on July 8 that, during the last 
two and a half years, 3,300 men and women had 
been recruited for the Colonial Service, and on the 
administrative side the intake of the last two years 
was equal to that of eleven normal years. Excellent 
reports had been received on the quality of these 
recruits, and Mr. Creech Jones paid a warm tribute 
to the co-operation of the Universities of Oxford, 
Cambridge, London and elsewhere in training these 
recruits. 

Nevertheless, the Select Committee reports that in 
May 1948 there were 1,185 vacancies in the Colonial 
Service, the greatest demand (315) being for men 
with engineering and architectural qualifications, 
while 168 administrators, 136 medical men and 110 
agriculturists are still required. Apart from the 
strain on existing staff, it is imperative that immediate 
steps should be taken to overtake present shortage 
if Colonial development is to proceed smoothly. The 
shortage is equivalent to about three years ordinary 
intake, and has to be viewed in relation to the demand 
for trained man-power and woman-power as a whole, 
just as the Select Committee insists capital require- 
ments of the Colonies must be reviewed. 

That view presumably will be taken to some extent 
by the Advisory Council on Scientific Policy as sug- 
gested in its first annual report; but in the meantime 
the Select Committee makes several suggestions to 
secure the fullest use of available technical and 
scientific staff without lowering standards of quali- 
fications. The limited number of fully qualified 
technicians available should concentrate on training 
staff for technical positions, and schemes should be 
adopted for recruiting into the forestry, agricultural 
and veterinary services men without academic quali- 


fications but of good personal qualities and natural ` 


&ptitude, and which would provide for academic 
training at a later stage when the pressure on the 
schools of forestry should have decreased. The 
requirement of university training as a qualification 
for recruitment might also be waived, and the 
temporary seconding of staff from Home to Colonial 
Service should be exploited to the utmost. Attractive 
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schemes for seconding should be made for all technical 


: services, providing appropriate guarantees in regard 


to promotion on return to Great Britain, and short- 
term contracts should be used to the fullest extent 
to obtain for the Colonies the services of scientific 
men and technicians with the highest qualifications, 

_and development funds should be used for this 
purpose. : 

'The Select Committee's recommendations here as 
well as in regard to salary scales and the provision 

' of refresher courses are in line with those of the 
Barlow Committee for scientific staff generally. 
Clearly, to secure the most effective end best balanced 
distribution of scientific and other trained man-power 

‘between Britain and the Colonies involves encour’ 
aging mobility to the greatest possible extent, quite 
apart from the very favourable reactions such inter- 
change has on scientific work itself. In all this the 
fullest possible encouragement must be given, and 
the greatest possible use made, of Colonial men and 
‚women themselves. Such association at all levels in 
the Colonial Service must prove a powerful factor in 
securing the understanding and co-operation of the 
Colonial peoples in development of their territories, 
nor should the influence of greater attention to 
the needs of Colonial students in Great Britain, both 
in regard to amenities or information, be over- 
looked. 

Mr. Creech Jones’ speech in the House of Commons 
on July 8 shows that the trend of the Select Com- 
mittee's observations is fully appreciated. He stressed 
three points in regard to economic policy: the 
essential’ requirement of understanding and co- 
operation from the Colonial peoples themselves, to 
whom it must be made clear that the development 
plans are primarily concerned with the improvement 
of their trade and economic status and with the 
strengthening of the economies of their territories ; 
the necessity for a sound economic basis for Colonial 
welfare; and growth of regional co-operation in this 
field with the French, Belgian and Portuguese 
Governments. During the past year & series of 
technical conferences has already taken place and 
more are planned on problems of technical develop- 
ment, communications, health, etc. The Government 
has algo entered into discussions with the French 
and other associated Governments on the possibilities 
of further co-operation in regard to development 
schemes. 

In spite of all this promise of genuine international 
co-operation in tackling problems of Colonial develop- 
ment in such areas as West and Central Africa, there 
is one seriously disturbing factor. That is the failure 
of the Trusteeship Council to reach the standard of 
constructive criticism set by its predecessor, the 
Mandates Commission. of the League of Nations. 
The Select Committee’s report demonstrates the 
weaknesses of British planning of Colonial develop- 
ment, and is a challenge to more constructive 
thinking and realistic planning in the light of 
‘inherent limitations. of resources of materials and 
men and women. It is equally a rebuke to the 
irresponsible criticism and political polemics, with 
their disregard of the facts and conditions.in the 
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trusteeship of Colonial territories which has marred 
the proceedings of the Trusteeship Council, and is 
making it a disturbing factor rather then one which 
promotes the goodwill and understanding upon which 
Colonial development and welfare depend. Great 
Britain is faithfully meeting its obligations under the 
charter of the United Nations Organisation in regard 
to the provision of statistical and other technical 
information on economic, social and educational 
conditions, and the Colonial Office has done well to 
make the position plain in its recent Memorandum 
on Information on Non-Self-Governing Territories 
(London: H.M. Stationery Office, 1948. Colonial 
No. 228. 1s. net). n 

' International oo-operation could do something to 
diminish the present diffieulties in Colonial develop- 
ment, particularly in the attack on technical prob- 
lems, and in such matters as transport. No doubt 
the help of independent international men of science 
would be valuable in overcoming prejudices such as 
those which hamper the eradication of the swollen 
shoot disease of the cocoa tree. But such collaboration 
is only possible in an atmosphere of goodwill, and 
where there is manifest the willingness to make 
impartial investigation and the comparative study 
of different Colonial systems which characterized the 
work of the permanent Mandates Commission of the 
League of ‘Nations. 


CHEMICAL STIMULI AND 
BEHAVIOUR 


Chemical Insect Attractants and Repellents 
By Prof. Vincent G. Dethier. Pp. xv + 289. 
(London: H. K. Lewis and Co., Ltd., 1947.) 25s. net. 


T SECTS live in a world of tastes and odours. To 
understand their reactions to the varied chemical 
factors in their environment would be a long step 
towards comprehending their ecology and would 
provide a firm basis on which to build certain methods 
of control. It is around these theoretical and practical 
considerations that Prof. Dethier has written his book 
on the action of chemical attractants and repellents 
in the life of insects. Unfortunately, exact knowledge 
in this field is very limited, and the contributions of 
the applied entomologist are copious but wholly 
empirical. None the less, this book should serve a 
useful purpose in bringing together in one volume 
what is known of the role of chemical attractants in 
the feeding, sexual and egg-laying behaviour of 
insects. 

The botany and chemistry of the essential oils 
of plants and the relation of these substances to the 
choice of food-plants is reviewed—from the classic 
work of Verschaffelt on the predilection of Pierid 
larve for plants containing mustard oils to the recent 
detailed work of the author himself on the feeding 
habits of Papilio species in relation to the essential 
oils of Umbelliferee and other plants. The chemistry 
of fermentation and the products of decomposition 
of protein and fat are considered alongside the 
extensive empirical literature on the production of 
attractants for the codling moth, fruit flies, blowflies 
and other insects. It is no fault of the author that 
this subject consists chiefly of lists of facts with few 
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guiding principles. There is a valuable chapter in 
which the varied types of olfactometers and venturi 
type flow-meters are described, together with the 
methods of controlling the molecular concentration 
of odorous substances and determining the thresholds 
of response. On the practical side, the use of attrac- 
tants in devising traps—for sampling populations 
and timing the application of insecticides or for 
actually reducing  populations—is described’ in 
detail; and the whole subject of insect repellents is 
reviewed. 

At the beginning of the Second World War the. 
standard mosquito repellent was still oil of citronella ; : 
but commercial firms in the United States had evolved 
three synthetic repellents: dimethyl phthalate, 
2-ethyl-hexane-diol 1,3 (Rutgers 612) and ««-dimethyl- 
c-carbobutoxydihydro- -Y-pyrone (indalone). At great 
expense, large teams of American workers during.the 
War tested thousands of additional substances ; but 
the only practieal outcome was the recommendation 
to use & mixture of the three named chemicals in the 
proportion of 6:2:2. No advances were made in 
the general knowledge of repellents. Indeed, the most 
valuable contribution in this field during the war 
years was the paper by Christophers!, working almost 
single-handed ; a paper which appeared too late for 
inclusion in Prof. Dethier’s book. 

The writing of this book was completed while the 
author was serving with the Armed Forces overseas. 
It has not been possible, therefore, for him to include 
certain recent ideas which go far to clarify thought 
on some of the fundamental questions involved. It 
has been pointed out by J. S. Kennedy that repellency 
is not & reaction but a change in distribution; and 
this altered distribution may be brought about in a 
variety of ways. For example, the author states 
categorically that D.D.T. possesses “no répellent 
qualities whatsoever”. But slight D.D.T. poisoning 
causes excitation, and this in turn leads to such a 
change in distribution that insects are, in fact, 
strikingly repelled from buildings treated with D.D.. 
Similarly the author ascribes the change of host 
plant by aphides at different seasons to physiological 
changes in the imsect resulting in altered taste 
preferences. But it is becoming increasingly clear 
that the nutritional value of the host plant, as 
determined by the physiological condition of' its 
foliage, may play a part at least as great as do specific 
flavours in inducing feeding and multiplication and - 
so the building up of aphid populations. 

V. B. WiaGLESWORTH 
1 J. Hug., 45, 176 (1947). 


PROCESS CHEMISTRY FOR THE 
CHEMIST 


Chemical Process Principles 

By Prof. Olaf A. Hougen and Prof. Kenneth M. 
Watson. Part 2: Thermodynamics. Pp. xv + 487- 
804 + xvii-xlviii. 30s. net. Part 3: Kineties and 
Catalysis. Pp. xv + 805 — 1107 + xvii — xlviii. 27s. 
net. (New York: John Wiley and Sons, Inc. ; 
London: Chapman and Hall, Ltd., 1947.) 


HESE volumes consider process problems of a 
physico-chemical nature and they do not contain 
any detailed discussion of equipment, of selection of 
materials for construction or of mechanical design. 
As the majority of chemical engineers in Great Britain 
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first graduate in chemistry and only later specialize in| 
their chosen subject, this approach should be ofi | 
particular interest to them. 

The treatment rests heavily upon recent American | 
development as is shown by the number of references 
to American literature, which comprise`90 per cent of l 
the total. 

Part 2 opens. with the consideration of the second | 
law and quickly proceeds to the discussion of | 
entropy and thermodynamic relationships. Modern | 
methods are used throughout, as is exemplified by 
the inclusion of Shaw's method for making thermo- 
dynamic transformations. 

Subsequent chapters consider the application of 
fundamental principles to problems in the com. 
pression and expansion of fluids, power generation 
and refrigeration. The treatment is developed for 
Solutions &nd mixtures of various types by intro- 
ducing the chemical potential, fugacity and activity 
concepts. This approach leads naturally to a study 


experimental data to expressions such as the Van 
Laar equation. A chapter treats chemical equilibria 
and contains B. F. Dodge’s useful discussion of the 
feasibility of a chemical reaction. The concluding i 
section may be quoted as an example of the bold use 
which is made of fairly advanced recent methods for 
the solution of practical problems. These forty- 
seven pages deal with the calculation of thermo- 
dynamic properties from molecular structure by the 
method of group contributions and also by the more 
refined statistical methods. 

Part 3 treats the subject of the kinetics of industrial 
reactions, which has rarely. been considered elsewhere, 
and is thus in contrast with Part 2, where the develop- 
ment is along the lines that American thermo- 
dynamics has been following for many years. Encour-, 
aged by the recent advances in the theory of absolute 
reaction-rates the authors have applied the con- 
ceptions to the study of homogeneous, heterogeneous 
and catalytic systems of industriel importance. 
Particular attention is given to the interpretation of 
pilot-plant data. Economic considerations are 

. emphasized and problems are included in the estab- 
lishment of the optimum conditions of operation. 

In this volume also the emphasis is on American 
publications. Frequent references are made to the 
International Critical Tables for experimental data 
and not to the original works. 

Reactions are studied in terms of the general 
mechanism and in this way surface reactions are 
considered from the viewpoint of adsorption and 
dissociation, but there is no discussion of types of 
catalyst. 

Calculations drawn from rather limited fields are 
often treated in considerable detail, for example, the 
work on codimer. The study of catalytic reactions oul- 
minates in the section on catalytic reactor design, 
where the authors state, “It is seldom practicable or 
possible to develop complete data prior to the design 
of plant, and the engineer is forced to improvise and 
extrapolate fragmentary data to conditions far outside 
the range of his past experience. It is in such cases 
that sound fundamental principles are of the greatest 
value in breaking down the available information into 
component effects and contributions of such sim- 
plicity that their individual trends can be estimated 
with fair assurance” 

Homogeneous reactions in flow systems and also 
uncatalysed heterogeneous reactions such as the 
nitration of benzene, the combustion of coke, water 
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softening and gas absorption are studied from this 
aspect. ^ 

In America during the recent War there were many 
examples of the scaling up of processes from the 
laboratory bench to large-scale production without 
using plant of an intermediate size. Volumé 3 is 
valuable in indicating how this important subject 
can be tackled. 

Numerous problems are set in both parts. The’ 
binding of the books is pleasing, and the quality of we 
paper is good by modern standards. 

E. F. G. HERINGTON |. 


MECHANISM OF NUCLEAR 
PHYSICS COUNTERS 


| Electron and Nuclear Counters 


of vapour-liquid equilibria and to the fitting of bee and Use. By Prof. Serge A. Korf. Fourth 


printing. Pp. xi+ 212. (New York: D. Van 
| Nostrand Co. ., Inc.; London: Macmillan and Co., 
pees 1948.) 18s. net. ; Y 


| zzormuoan methods of counting the products 
of atomic disintegration have become widely 
used in many fields in recent years, and are no longer 
& tool for-the specialist in nuelear physies alone. "The 
|Geiger-Müller counter for B- and Y-rays in particular 
thas found increasing application in connexion with 
ithe ‘tracer’ technique. A monograph on this subject 
‘is therefore particularly welcome, especially as other 
works on this subject are by now out of date. 

| The present book is intended for the users of 
counters as well as the nuclear physies specialist, and 
the amount of fundamental physical knowledge 
assumed is not unduly lerge. Some acquaintance 
with the processes of ionization, recombination, eto., 
is assumed; but this should not deter the non- 
physicist from perusing the book. The author is an 
acknowledged expert in research on the mechanism 
of the Geiger-Müller counter, and, as one would 
expect, the volume contains a full and detailed 
account of the processes taking place in such a 
counter. The behaviour of proportional counters and 
integrating ionization chambers are also described 
feasonably fully, but the reviewer feels that the 
section on ionization chambers for counting is rather 
brief. The ‘gridded’ ionization chamber, now often 
émployed when the measurement of the size of the 
ionization pulse is important, receives no mention, 
nor does the use of very pure inert gases to give 
‘fast’ chambers in which the formation of negative 
ions is negligible. 

While we would recommend perusal of this book 
to persons whose only contact with Geiger counters 
is as a user, it must be admitted that it is not a 
complete guide to counting technique. Such important 
matters as statistical errors in counting and the 
design of experiments to obtain maximum accuracy 
in a minimum time, for example, are much less fully 
treated than is the mechanism of the discharge. This 
book will not enable the non-physicist to dispense 
with specialist assistance in matters such as caleu- 
lating the correction for absorption of particles in 
the counter window. It must also be admitted that 
the section on electronic circuits is only indicative of 
the type of circuits which can be used; design of 
circuits requires a deeper knowledge of circuit theory 
than can be given in a volume of this size. A few . 
modern techniques, such as circuits for the recording 
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of delayed coincidences with variable delay-time, 
receive no mention, and the reviewer has detected a 
few: definite mistakes in the circuit diagrams. In a 
few places throughout the book, too, the derivation 
of the formule used is not completely clear, and 
another minor criticism is the use, without definition, 
of the term ‘pre-dissociation’; in view of the 
importance attached to this process in self-quenching 
Geiger counters, we feel the term should have been 
explained. 

* It is recognized that it is difficult to produce a 
satisfactory book in a field in which research is still 
active, and in particular in a field where, as in Geiger 
counters, much past work has been of the empirical, 
‘cook-book’ variety. Within the compass of the 
present volume, and granted its emphasis on the 
internal mechanism, it would be difficult to suggest 
any important improvements. The need for such a 
book is undoubted, and this one will be of use to the 
specialist and the general user of counters alike. 

? C. H. WrsroorT 





ON UNDERSTANDING SCIENCE 


On Understanding Science 
An Historical Approach. By James B. Conant. 
(The Terry Lectures.) Pp. xv -+ 146. (London: 


: Oxford University Press, 1947.) 10s. 6d. net. 


N this book the President of Harvard University 

addresses himself to the problem of preparing 
suitable university courses (whether for graduates or 
undergraduates is not clear) for the purpose of 
producing an understanding of science in those whose 
future, work is not to be scientific. He gives reasons 
why he thinks this important. By “understanding 
science" Dr. Conant means the acquiring of the 
special point of view which the successful investigator 
in a field of experimental science naturally ‘attains, 
and he considers that this end can be achieved better 
by the presentation of selected ‘case-histories’ of 
particular advances in science than by a philosophical 
analysis of science as a whole. As illustrations 
of such case-histories he chooses the investigations 
of the pressure and elasticity of air in the seventeenth 
century, the discovery of the galvanic battery, and 
the development and overthrow of the phlogiston 
theory. These are outlined, with frequent comments 
on appropriate digressions which the teacher might 
make to emphasize salient points. 

The definition of science which is implied in these 
considerations is that “‘as a first approximation, we 
may say that science emerges from the other pro- 
gressive activities of man to the extent that new 
concepts arise from experiments and observations, 
and the new concepts in turn lead to further experi- 
ments and observations’; and among the most 
important of the characteristics of scientific inves- 
tigation that-are to be brought out are the influence 
of new ‘techniques of experimentation and their 
connexion with the practical arts, the evolution of 
new concepts from experiment, the difficulties of 
experimentation and the significance of the con- 
trolled experiment, and the development of science 
as an organised social activity. Dr. Conant does not 
make the common modern error of transforming 
the fact that science has a social function into the 
illusion that science 4s a social function, and he is 


' careful to distinguish the history of science from the 


history of technology; it is the former alone with 
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which he is concerned. The book includes very 
useful bibliographies relating to the chosen case 
histories. : 

Taken as a whole, the book is both important 
and timely. The examples are admirably chosen and 
presented. It is claimed that the effort proposed 
would be a pioneer one, and so far as the United 
States is concerned (it is evident from various 
passages that this limitation is in Dr. Conant’s mind) 
this may very well be so, although in Britain some- 
thing similar has been in operation for some time. 
Perhaps experience of the working of the scheme 
might have led Dr. Conant to reconsider his contrast 
between the historical and philosophical approaches 
to the understanding of science. These can be made 
to supplement one another, and there is reason to 
hold that a course in the philosophy of science based 
on its whole history will lead to a better understanding 
of science than the mere recapitulation of selected 
past events alone, and will correct the error, almost 
inevitable when science is presented by means of 
special cases, of confusing casual with intrinsic 
characteristics. For example, such a course would 


‘suggest that the continuously progressive element 


in science is the growth of the field of correlated 
observations, and, not, as Dr. Conant suggests, 
“changing concepts and evolving conceptual 
schemes". Newtonian mechanical science  pro- 
gressed enormously for more than two hundred years 
with scarcely any changing concepts and evolving 
conceptual schemes. Again it might help to elucidate 
the difficulty which arises when Dr. Conant em- 
phasizes the (questionable) “differences in method 
between the observational sciences . . . on the one 
hand, and the experimental sciences ...on the 
other", but draws all his case histories from the 
latter. 

Such points, however, though important, are of 
secondary importance. It is much to be hoped that 
Dr. Conant’s book will be widely read and will bear 
fruit. HERBERT DINGLE , 


DESTRUCTION AND REHABILITA- 
TION OF AN ISLAND FAUNA 


The Fauna of Krakatau, 1883-1933 

By K. W. Dammerman. (Verhandelingen der 
Koninklijke Nederlandsche Akademie van Weten- 
schappen, Afd. Natuurkunde, Sectie 2, Deel-:14.) 
Pp. xii + 594 + ll plates. (Amsterdam: N. V. 
Noord-Hollandsehe Uitgevers Mij., 1948.) n.p. 


RIOR to 1883 there existed in the Sunda Straits 

between Sumatra and Java three small islands, 
the largest of which, Krakatau, was composed of 
three active volcanoes, Perboewatan, Danan and 
Rakata. From May 20 until August 28, 1883, a 
series of volcanic eruptions succeeded one another 
until with a final and stupendous explosion the two 
volcanoes, Danan (400 m.) and Perboewatan, dis- 
appeared entirely, and Rakata (800 m.) was split 
right through the middle, one half of it together with 
the other two volcanoes sinking into the depths of 
the ocean, while a cavity 270 m. deep was made in 
the sea-bed. The main island was originally 9 km. 
long by 5 km. in breadth with a surface area of 
83 sq. km., of which 22 sq. km. sank beneath the 


‘sea. Thirty-six thousand people in Java and Sumatra 


were killed by the resulting sea wave. . 
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In October 1883 ‘Verbeck visited the area and 


reported that the three islands were completely bare ' 


and covered with a hundred feet thick layer of ash 
and pumice which had exterminated the flora and 
fauna. The ground was still hot, and scalding steam 
issued from crevices. 


The total destruction of the fauna and flora of Krak- ` 


atau offered an excellent opportunity for studying 
re-colonization. Unfortunately very little was known 
of the previous fauna and, still worse, biologists failed 
to take advantage of the opportunity presented until 
too late. Cotteau landed on May 27, 1884, and found 
that the only sign of animal life was a minute spider ; 
but in 1889 Selenka, who visited the island, found 
to his astonishment a rich fauna of insects and even 
giant lizards. 

. Dr. K. W. Dammerman now presents us with a 
comprehensive analysis of the work done on this 
problem of the re-colonization of Krakatau. He has 
himself made frequent collecting visits to the island, 
and has for many years specialized on the subject. 
In the first part of the book the fauna of the island 
is compared with that of surrounding islands. The 
re-colonization of other desert areas such as the 
Katmai volcano in Alaska and the volcano of Jorullo 
in Mexico is compared with that of Krakatau. The 
succession of bioccenoses, the sequence of animal 
categories in the islands and methods of dispersal are 
all studied in turn. The derivation of the fauna is 
also discussed. Part 2 (taxonomic part) consists of 
the complete annotated list, arranged systematically, 
of the animals now found on the Krakatau islands. 
Some of these are illustrated by text figures. The 
same list is repeated in tabular form without 
annotations tó show at a glance the distribution of 
each species in the various islands in 1908, 1921 and 
1933 respectively. The book concludes with an 
extensive bibliography and excellent photographic 
plates. 


THE CANINE CULT 


Dogs in Britain 

A Description of all Native Breeds and most Foreign 
Breeds in Britain. By Olifford L. B. Hubbard. 
Pp. xii+ 471+ 8 plates. (London: Macmillan 
and Co., Ltd., 1948.) 2ls. net. 


REAT BRITAIN, per head of population, 

contains more dogs in private ownership than 
any other country in the world. Dog-breeding in 
Britain is a big industry, dog-showing a bigger, dog- 
'owning a passion. Yet there is a profound ignorance 
about dogs, about everything to do with dogs, in 
Britain. Too many people own dogs because it is 
‘the right thing’ to do, and not because they either 
love them or understand them: too many people 
breed freaks because it pays to do so. It is, in fact, 
not far from the truth to say that we are a nation of 
dog-owners and not, as we like to make out, & nation 
of dog-lovers. 

How near to the truth that statement is can be 
seen from & study of canine literature. There is a 
small but excellent specialist Press; there are a 
number of specialist booklets devoted to individual 
breeds: there is one encyclopedic volume at a high 
price, a price beyond the reach of most dog-owners : 
there is a vast assortment of illustrated literature of 
a popular and definitely sentimental type; and it 
has always been the same. There is, therefore, a 
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great opportunity for an all-round book about dogs ; 
one that does not sentimentalize ; one whose illus- 
trations do not portray the dog as something rather 
more than human, stressing its ‘fetching’ ways to 
the exclusion of all else; one that both entertains 
and instructs. Mr. Hubbard has seized the oppor- 
tunity. His book, most reasonably priced, will meet 
a long-felt want. 

This book is uniform with those two excellent 
volumes by L. J. F. Brimble, ‘Flowers in Britain” ` 
and “Trees in Britain”, which means that it is 
lavishly illustrated in colour and half-tone, yet in 
rather less than five hundred pages the author has 
managed to cover almost every aspect of the modern 
dog-world. Origins, breeding, training, management, . 
breeds and varieties, diseases and ailments, all are . . 
treated authoritatively but simply. Mr. Hubbard  ' 


, never becomes involved, never ceases to be anything 


but practical, never ceases to entertain. He has, 
too, the wide view. He is not content to deal only 
with the popular British breeds, but also gives 


‘details of many foreign breeds, few specimens of 


which are to be seen here, but which in their own 
countries are as popular as the cocker spaniel is in 
the English suburbs. 

On the practical side—on breeding, training, 
management, and on the health and care of the dog— 
what he has to say, and the way in which he says it, 
is beyond praise. His chapter on the dog in literature 
and art (in which he had the assistance of Mr. Stuart 


. Tresilian, who was also responsible for the beautiful 


coloured plates, and Mr. Stuart Raye) cannot fail to 
appeal to anyone with a fondness for dogs. All 
those who have at any time “given their heart to a 


dog to tear" will read this section again and again. 


| Mr. Hubbard will not, however, find universal 
acceptance for all his views on the origin of the dog, 
or for all he has to say on the very interesting 
(but surely, more complicated) subject of the wild 
dogs of the world. In particular, it is certainly over- 
simplifying matters to dismiss the pariah dog as 
semi-wild, if, by that, is meant feral. Pariah is a 
word that has come to be loosely used in English. 
That there are feral dogs infesting the Middle and 
Far East is beyond question; but there is also a 
quite distinct form (some authorities recognize two 
types) of truly wild pariah. ‘These are matters, 
however, for the specialist with zoological leanings, 
and dò not affect in any way the great value of the 
book for the non-specialist dog-owner and -lover. 

But on another matter, of great concern to all 
dog-owners and -lovers, Mr. Hubbard has allowed 
his enthusiasm to run away with him. He speaks of 
dog specialists as ''eynologists". He even goes so 
far as to describe Dr. John Caius, the learned founder 
of Caius College, Cambridge, as "the Elizabethan 
cynologist", and, further, to put the generic separa- 
tion of dog and fox to the credit of advance in *eyno- 
logical study". It was due, of course, to nothing of 
the sort. But it is the word that is disturbing. It 
has no place in the dictionary, and it should have no 
place in the world of dogs, for if it is to be accepted 
what are we to call the specialists in horses, cats, pigs, 
and other domestic animals ? 

Enthusiasm is, however, a good fault. To read 
this beautifully illustrated and produced book is to 
catch much of the author's enthusiasm. It should 
have, and will thoroughly deserve, a great welcome 
from the dog world, for there is no one— specialist 
nó less than novice—who will not be the better for “ 
reading it. . Brian VESEY-FITZGERALD 
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RESEARCH SERVICES IN EAST AFRICA" 


By Dr. E. B. WORTHINGTON 


Scientific Secretary, East Africa High Commission 


PROVISION of the Colonial Development and 

Welfare Act of 1945 was to earmark up to a 
million pounds a year for ten years from the British 
Treasury for research in and on behalf of the Colonial 
Empire, and in consequence there has been much 
activity both at home and overseas in designing 
systems which will enable these funds to be spent in 
the best way. The purpose of this article is not to 
recapitulate the work at the London end, centred on 


the Colonial Office, because this is summarized in the ' 


published annual reports of the Colonial Research 
Committee (now Council) and other advisory com- 
mittees and councils concerned, and has already been 
noticed from time to time in Nature. The object is 
to describe how the new system is working out in a 
Colonial region, with the advice and assistance of 
the London authorities. 

For this purpose East Africa is taken as the 
example for several reasons. It comprises three 
contiguous territories, Kenya, Tanganyika and 
Uganda, with the island Protectorate of Zanzibar 
adjoining, so that its components do not suffer from 
separation by wedges of territory administered by a 
foreign power, as in the case of the West African 
region. East Africa has advantages over its neigh- 
bouring region of Central Africa, because all its 
component territories are ultimately responsible to 
the British Parliament through the Secretary of 
State for the Colonies, whereas Central Africa has to 


combine two such territories, Northern Rhodesia and: 


Nyasaland, with Southern Rhodesia which has 
Dominion status and is therefore responsible only to 
itself and does not qualify for grant aid under the 
Colonial Development and Welfare Act. <A further 
reason. for taking East Africa as the example is that, 
in addition to the territorial Governments, there has 
been since April 1948 a form of regional Government, 
the East Africa High Commission, which has its 
own ‘Central Assembly’ and secretariat, and is 
directly responsible for a number of scheduled 
services, among which inter-territorial research and 
other scientific activities take a prominent place. 
The East Africa High Commission has a séientific 
secretary whose duties are specially concerned with 
creating a framework within which science can be 
' pursued with a reasonable degree of freedom in the 
main subjects involved. 

Inter-territorial research in East Africa may be 
said to date from the Ormsby-Gore Commission of 
1924, as the result of which the old German scientific 
station at Amani in Tanganyika was developed into 
an Agricultural Research Institute having functions 
in the whole region. Many other Commissions, 
notably the Hailey Survey of Africa during 1934-37, 
emphasized the need for more research and for closer 
co-operation in research. Nevertheless, until the 
War, investigations were arranged mainly on the 
basis of technical departments of territorial Govern- 
ments, within. which very few officers could be 
sufficiently freed from routine duties to undertake 
research in the true sense. In addition to Amani, 
‘however, one or two inter-territorial institutions had 


, * This article summarizes a fuller document on the subject which 
was laid on the table atthe first meeting of the Central Assembly 
of the East Africa High Commission in April 1948. 


been established, notably the Central Veterinary 
Research Institute at Kabete in Kenya, and the 
Tsetse Fly Résearch Institute at Shinyanga, which, 
though primarily headquarters of the Tanganyika 
Tsetse Department, operated in the adjacent terri- 
tories as well. During the War, isolation of research 
workers tended to become more acute; but latterly 
visits from a number of men eminent in particular 
scientific spheres have resulted in recommendations, 
most of which have now been bound into a general 
scientific framework. The stage is set, therefore, for 
a big improvement in research, designed to provide 
a more adequate background of knowledge on which 
to base development in East Africa. 

I would be the last to claim that what we have 
planned will be sufficient for more than a few years 
to come. It is significant in this connexion to com- 
pare the research plan for East Africa with that of 
a neighbouring region comparable in size, namely, 
the Belgian Congo. In the group of subjects con- 
cerned with primary production from the soil, the 
Institut National pour l'Étude Agronomique du 
Congo Belge has an annual subvention towards 
recurrent expenditure of more than a hundred 
million franes, 3 per cent or so of the whole expendi- 
ture on public services in the country. In addition, 
the Belgian Government has established in 1948 the 
Institut des Recherches Scientifiques en Afrique 
Centrale for long-term research in other subjects, 
with a capitel sum of 450 million franes. By com- 
parison, the expenditure on research in East Africa, 
including grant aid from Colonial Development and 
Welfare funds, is not expected to reach even 1 per 
cent of total public expenditure during the next few 
years. This suggests a scientific deficiency in the 
British as compared with the Belgian Colonial 
system which must be made good in course of time. 

In the scheme for East African research the first 
principle being applied is to separate research from 
executive responsibility wherever possible. Much of 
the research is being arranged, therefore, in @ series 
of organisations with functions extending over the 
whole region; and these will be advisory to the 
executive technical departments, such as those con- 
cerned with agriculture, veterinary work, forestry, 
tsetse control, public works, which will remain 
responsible to the separate territorial Governments. 

The advantages of pooling a good part of the 
research effort in this way will be several: first, 
greater efficiency, including savings on capital 
expenditure and personnel; secondly, better recruit- 
ing prospects, because inter-territorial research 
organisations will offer wider scope to young scientific 
workers; thirdly, easier arrangements for seconding 
specialists to and from centres of research in Great 
Britain and the Dominions; and fourthly, better 
service to the territorial Governments and those 
interested in using the results of research. 

Five inter-territorial research organisations are 
being established now, concerned with the following 
subjects: agriculture and forestry; veterinary 
science and animal husbandry; tsetse flies and 
trypanosomiasis; fisheries; scientific and industrial 
research. These do not cover by any means the 
whole field. They are restricted to the main pro- 
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to subjects of social importance, such as health, 
sociology and education, but because research on 
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(Research 
Organisation) The largest is E.A.A.F.R.O. (Agri- 
culture and Forestry), which is directed by Dr. B. A. 


these is at present being arranged direct by the ! Keen, and will have also Dr. H. H. Storey, who is 


authorities at the Colonial Office, with the East | 
Africa High Commission serving in the capacity of | 


local agent rather than controlling authority. There 
are, however, several branches of research on social 
subjects of a long-range character attached to 
Makerere College in Uganda, which is tending to 
become the East African University. 

It is not intended that every scientific man in 
East Africa will become part of an inter-territorial 
research organisation, because it will be necessary 
for each of the main executive departments, being 
part of the territorial Governments in each territory, 
to retain its own group of specialists for routine and 
advisory work. Whereas the research organisations 
are likely to initiate new lines of investigation, it is 
expected, moreover, that territorial departments 
will become intimately concerned as soon as & 
branch of research reaches the technological stage, 
when initial results require testing under & variety 
of practical field conditions. 

The research organisations themselves will be 
responsible direct to the East Africa High Com- 
mission; but each will maintain close contacts on 
one hand with the territorial technical departments 
concerned, and on the other with the respective 
council or committee at the Colonial Office. Ultim- 
ately it will no doubt be necessary to have a hierarchy 
of councils and committees in East Africa, bringing 
& wide variety of experience to bear on the lines 
which research should follow. We are not starting 
with this, however, but are adopting the principle 
of not holding meetings unless there are important 
matters for discussion and decision. In practice, of 
course, many conferences and meetings have to be 
held, but the permanent system of advisory and 
executive bodies is being allowed to grow up naturally, 
following rather than preceding the initiation of 
actual research. 

Certain principles apply to each of the five research 
organisations enumerated above, and to others which 
may be established. 'The concept of the ‘Research 
Organisation’ rather than the ‘Research Institute’ 
is important as implying that the work will per- 
vade the whole of East Africa and not be concentrated 
in one building. In each case a headquarters of 
the organisation is being established at some con- 
venient place, and some activities involving ex- 
tensive facilities and costly apparatus will inevit- 
ably take place at headquarters. But the head- 
quarters will be easy to get away from as well as to 
reach ; and the object of each research organisation 
will be to conduct research on behalf of East Africa 


wherever it can be pursued most efficiently. This may’ 


be at a scientific centre in Great Britain or a Dominion, 
at the headquarters of the organisation in East 
Africa, at a territorial laboratory or out-station, or 
in a tent in the bush. Anothér important point is 
that our research organisations will be staffed by 
members of the new Colonial Research Service which 
is expected to be inaugurated in the near future. 
The terms of service will involve contributory pen- 
sions, so that staff will be transferable without diffi- 
culty to and from scientific centres elsewhere, 
particularly those which subscribe to the F.S.S.U. 
Considering the five research organisations in more 
detail, their designation by initials seems inevitable, 
and in each case the subject is preceded by E.A.. 


returning to active research in Africa after valuable 
work as secretary for agricultural research at the 
| Colonial Office. This organisation, which will absorb 
| the existing staff and facilities at Amani, is intended 
to grow during five years.to more than forty qualified 
| men of science and a similar number of other European 
staff. Its main divisions will be concerned.with soils, 
| fertilizers, crops and pastures, pests and diseases, 
| animal husbandry, sylviculture and forest products. A 
new headquarters is to be established at a convenient 
site in & healthy climate some fifteen miles from 


i Nairobi. where a thousand acres of good land have '. 


{been made available for the purpose by the Kenya 
i Government. In addition, it is intended to have out- 
[stations distributed through East Africa, ultimately 
jone in each main ecological zone, using where 
[possible the existing agricultural and forestry ex- 
perimental stations of the territorial departments. 
{One section, concerned with taxonomic botany, will 
have special duties associated with the Royal Botanic 
Gardens at Kew in helping to prepare a much-needed 
‘Flora of East Africa, and the main herbarium will 
ibe established at the Coryndon Museum, in Nairobi, 
where it will be easy for reference. For the initial 
capital expenditure on E. A.A.F.R.O., some £280,000 
‘are being made available from Colonial Development 
and Welfare Research funds, and the aggregate 
recurrent expenditure for the first five years is 
estimated at £297,000, of which £165,000 is likewise 
to come from Colonial Development and Welfare 
Research funds, the balance being subscribed by the 
East African Governments. 
| Next in the list is E.A.V.R.O. (Veterinary), directed 
by Dr. E. G. White. In staff this will grow to about 
half the size of E.A.A.F.R.O. Tt is concerned with 
all aspects of animal disease, animal health and 
husbandry, and the production of biological products, 
which is already a service extending through a good 
part of the African continent and elsewhere. A, part 
.of E.A.V.R.O. concerned with disease is developing 
from the former Central Veterinary Research Institute 
and will continue to be located at Kabete, near 
Nairobi, where additional buildings are being erected. 
A new part, concerned with animal husbandry, will 
have headquarters side by side with those of 
E.A. A.F.R.O., seven miles from Kabete. Capital 
expenditure on this organisation is expected to be 
£125,000 provided from Colonial Development and 
Welfare Research funds, and recurrent expenditure 
for the first five years.about £399,000, £94,000 coming 
from Colonial Development and Welfare Research 
funds, £80,000 from the East African Governments. 
and the balance from the sale of biological products. 
|E. A.T.T.R.O. (Tsetse and Trypanosomiasis) is at 
present in two sections. Tsetse research is based at 
Shinyanga in Tanganyika, in charge of Mr. W. H. 
Potts, with & staff of ten scientific workers and a 
‘similar number of other Europeans; human try- 
panosomiasis research is some thirty-five miles away 
Tat inde in charge of Dr. H. Fairbairn, with three 
men of science. Expenditure for the next five yeats 
is| estimated at £218,000, of which two-thirds is 
voted from Colonial Development and Welfare 
Research funds and the balance provided by the 
East African Governments. These two centres have ' 
béen in existence for many years, and some re: 
organisation is expected, including the binding 
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together of the tsetse and trypanosomiasis research 

with the separate department of Experimental 

poe Reclamation, which is in eharge of Mr. Napier 
ax. 

E.A.F.R.O. (Fisheries) is at present quite small, 
dealing only with research on lakes and rivers. Its 
director is Mr. R. S. A. Beauchamp, who will have 
four or five scientific workers on his staff, and the 
headquarters are at Jinja in Uganda, at the point 
where the Nile originates from Lake Victoria. Capital 
expenditure of £64,000 and recurrent expenditure for 
five years of £51,000 are provided in whole from 
Colonial Development and Welfare Research funds. 
Itis hoped that a fisheries research unit will soon be 
added for the marine waters of East Africa, and there 
is also recently established in Kenya a small station 
on the slopes of Mt. Kenya for investigating the special 
problems of streams and trout fisheries. 

E.A.S.I.R.O. (Scientific and Industrial) will, it is 
hoped, be one of the most important of the research 
organisations, its subjects including buildings, roads, 
secondary industries, food processing and water 
pollution. Only a part of it yet exists, the East 
Africa Industrial Research Laboratory, situated 
in Nairobi, in charge of Mr. H. B. Stent. This 
organisation is intended ultimately to form a 
kind of local counterpart of the Department of 
Scientific and Industrial Research in Great Britain. 


' Clearly, it will not be able to undertake exten- 


sive researches of a fundamental character except 
in special cases which demand proximity to local 
conditions. Wherever possible, problems arising in 
East Africa would be passed on to larger centres 
of‘ research such as those established in Britain 
by the Department of Scientific and Industrial 
Research, 

There are many scientific subjects of importance 
to Colonial development which are not covered by 
these research organisations. To mention a few: 
meteorology is looked after by the East African 
Meteorological Department, which includes research 
in its purview wherever it can be fitted in with the 
regular activities of recording and disseminating 
information. Hydrology is another subject of basic 
importance, and the beginnings of its study on a 
regional basis exist in a newly established hydrological 
survey of the Nile Basin within East Africa, necessary 
in connexion with the project for converting Lake 
Victoria into the largest reservoir in the world. 
Geology is still a function of territorial departments 
which, however, are coming into closer line with 
each other, aided by annual conferences’ which have 
been inaugurated in 1948. The same applies to work 
on the fauna, for which again annual meetings be- 
tween game wardens have been started. There is 
much research progressing on insecticides with part- 
icular reference to their use against tsetse flies, this 
being the responsibility of the Colonial Insecticides 
Committee in London, which maintains a research 
unit in East Africa and is initiating & series of trials 
with aircraft in 1948. The problem of locusts is 
another subject on which research in East Africa is 
part of a wider service, in this case international in 
character. Archeology, in which Hast Africa has 
outstanding wealth, still awaits more extensive and 
more permanent facilities. Finally, there is great 
need for research on economics and statistics, and 
the East African Statistical Office, which, like the 
research organisations, is responsible to the East 
Africa, High Commission, is already in existence and 
likely to expand. 
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SCIENTIFIC ASPECTS OF COLONIAL 
DEVELOPMENT 


HE president of the British Association for the 

Advancement of Science, Sir Henry Tizard, 
referred in his inaugural address at the Brighton 
meeting to "our bounden duty, and the only certain 
way of safeguarding our future so long as we remain 
a large food-importing country, to develop our 
Colonial territories, particularly the under-populated 
African colonies, where the increase in population 
that’ would follow the control of disease and the 
increase of food supply would open fresh markets for 
international trade". The president of Section E 
(Geography) of the Association, Lord Rennell of 
Rodd, speaking of “Geography as a Social Science, 
with special reference to Africa”, said, “For our own, 
good name, the social geographer must be called on 
to play his very large part in adapting our changing 
conceptions of African administration, and in seeking 
to rationalize the mess which western European 
nations, including we ourselves, have made in the 
African continent”. His address was followed by a 
diseussion.in Section E on the scientific aspects of 
colonial development, to which a number of the 
younger geographers, several with experience of 
work and conditions in the Colonies, contributed. 
While recognizing that geography is only one of 


_many sciences which could be, and must be, applied 


to the problems of the Colonies, the geographers were 
all agreed that their subject has a very definite and 
distinctive contribution, though one which has not 
hitherto been given adequate recognition by those 
in authority. 

As to the nature of the contribution, there was 
considerable discussion. Some believed in the 
existence of a ‘colonial geography’, recognized, 
according to one speaker, by thé governments and 
universities of all the Colonial Powers, except Great 
Britain, and particularly by France and the Nether- 
lands: but & majority emphasized that colonial 
territories call for precisely the same type of geo- 
graphical investigation as any other part of the 
world, and that the geographer’s particular task is 
the study of the regional characteristics of different: 
areas. Such a study requires the correlation of numer- 
ous branches of science, ranging from geology to 
social anthropology. One speaker recommended the 
formation of & single colonial institute, forming a 
parb of one of the Universities of Oxford, Cambridge 
or London, which would not only: be responsible for 
the training of administrative and technical officers 
for the Colonies but also would undertake, or be 
cognizant of, colonial research in most, if not all, 
branches of knowledge. In an institute of this type, 
the geographer, with his interest in widely different 
aspects of environment and society, would have an 
important role. Another speaker suggested that in- 
sufficient use is made at present of the very con- 
siderable geographical knowledge of officials and 
others who have lived for long periods in the 
Colonies. 

Lord Rennell described geography as “both the 
science and the art which deals with mankind on 
the earth on which we live”. It studies in particular 
the interaction of physical facts on one hand, and 
economie, social and political conditions on the other. 
The influence of physical environment upon human 
activity is generally most noticeable among more 
backward peoplé—though even here there is no such 
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thing as ‘environmental control’; and it is, there- 
fore, particularly appropriate that geographers shoul 
concern themselves with tropical regions. Increasingly 


of the tropics cannot come about except by the con- 
quest of disease, the raising of standards of living, 
and the institution of comprehensive programmes of 
drainage and irrigation, road-building and port de- 
velopment. The blind belief in the inherent fertility 
of the tropics has at long last disappeared: and 
projects like the groundnut scheme in East Africa 
oan succeed only after the most careful study of the 
facts of geology and topography, temperature and 
rainfall, natural vegetation and soil types. These 
facts are rightly studied by specialists—by geologists, 
meteorologists, plant ecologists, soil scientists, and 
the like. Too often, though, the interactions of these 
facts are inadequately-considered, since they lie in 
the province of no particular specialist: and it is 
here that the geographer believes that he has a place 
in the scientific hierarchy, since by, the nature of 
his training he is specially equipped to look out for 
interconnexions. He is not content with the facts 


of either geology or meteorology or botany, taken ' 


by themselves, in any particular area. He wants 
the complete picture—made up of physical con- 
ditions and human responses—or, as he puts it, the 
‘regional geography’. 

The work of many of the economic and other 
missions to British Colonies in recent years would 
have been greatly facilitated if less time could have 
been spent in fact-finding, and more attention paid 
to the elaboration of concrete development pro- 
grammes. Had the regional geography of British 
Colonies been studied as fully as that of, say, France 
—or even as inadequately as that of Great Britain 
itself—these missions would have had at least a basis 
on which to build. As it is, the regional geography 
of the Colonial Empire remains unwritten, apart from 
the isolated work of pioneers such as Clement 
Gillman in Tanganyika Territory. In this connexion 
the new colonial universities and colleges have an 
important contribution to make to our geographical 
knowledge of the world. 

More than one speaker stressed the need for a 
colonial atlas, in the preparation of which geographers 
would take a prominent role: such an atlas would 
include distribution as well as topographical maps. 
The French and Dutch colonial atlases were quoted 
as excellent examples, and reference made to the 
successful efforts of Section E of the British Associa- 
tion in pushing forward the preparation of a National 
Atlas for Great Britain. It was suggested that as a 
first stage, maps might be prepared for groups of 
British territories, full use being made of the tech- 
nique of mapping from air photographs and of the 
resources of the Directorate of Colonial Surveys. 

Lord Rennell concluded by stating that facilities 
are now available for geographers to an extent never 
known before, and that the Colonial Office has 
recently asked specifically for trained geographers 
for research investigations in the Colonies. It is now 
open to geographers to make as effective a contribu- 
tion to the study of the problems of colonial develop- 
ment as they have made at home, through the Land 
Utilisation Survey and in other ways, to the problems 
of agriculture and of town and country planning. 
Their fellow-scientists will judge the validity of the 
geographers’ claim by the quality of their work in 
the colonial field and by the distinctiveness of their 
contribution. 


i 
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. NATURE OF INCENTIVES 


expected, the discussion of 
‘incentives’ in the meeting at Brighton of 
| Section J (Psychology) of the British Association 
| afforded yet another opportunity for attempting to 
define the nature and extent of the responsibility of 
| scientific workers for industrial efficiency. From 
| various points of view, industry was challenged to 
| try out new techniqués and policies of management, 
| and men of science were challenged to develop new 
| concepts and procedures in the organisation of 
research. 
Mr. Nigel Balehin, who opened the symposium, 
expanded ‘his now well-known thesis that under 


present social conditions the traditional incentive of *. 


financial rewards has broken down, and that in future 
{industry must rely upon entirely different motives 
| for the maintenance of optimum effort. ‘If we have," 
| he said, “on one hand a perfectly reasonable demand 
jfor a high material standard of life, which can only 
[be supplied by productive effort, and on the other 
jan equally reasonable demand for happiness in 
‘activity, the only possible solution is to make work 


- 


the happy activity." Since we do not yet know how . 


‘this is to be done, the first responsibility of the man 
lof science is to engage in research into basie prin- 


aa 


loiples. Psychologists should stop ‘trying to run other ` ` 
Ipeoples factories’ and concentrate on research into . 


‘general principles. . 

The main themes of the second paper (that of the 
present writer) were in more than one way comple- 
mentary to those of Mr. Balchin. There is, of course, 
much that we do not know; but, it was argued, 
ithere is also much that we know well enough but 
do not act upon. Research in this field, the results 
of which would be applicable, cannot be conducted 
entirely outside the factory but depends on close 
collaboration ‘between scientific workers with more 
than a superficial knowledge of industrial administra- 
tion and managers with more than a superficial 
knowledge of scientific method. One field in which 
such collaboration would be especially fruitful, both 
in the application of existing knowledge and in the 
promotion of fresh research, is that of ‘target setting’ 
both on a national scale and in the detailed procedures 
of time and method study. Evidence of the ripeness 
of this particular harvest could be adduced from 
recent trends of thought in scientifically minded 
exponents of time-study procedures and from the 
increasingly open-minded and experimental mood of 
industry itself in this regard. Target, the monthly 
bulletin of production publicity of the Central Office 
of Information, is full of reports of new incentive 
experiments, the results, of which should be well 
worth scientific observation and assessment. 

| Following up a point first made by Mr. Alec 
Rodger in the conference at Leamington of the 

ivision for the Social and International Relations of 
Science of the British Association, it was further 
suggested that among the preconditions of the effect- 
ive application of existing technical knowledge is 
the application of existing knowledge of another 
kind—of principles governing human relations in 
industry, on which there is a surprising unanimity of 
opinion among moral philosophers, political reformers 
and religious teachers of every school, party and sect. 
For example, the often quoted precept of Immanuel 
Kant that “every man should be treated as an end 
and not merely as a means” is one that in principle 
admits of translation into scientific terms and into 
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terms of industrial practice. So translated, it might 
be worth submitting to tests acceptable to the 
statistician and methodologist as theoretically sound, 
and acceptable to management as workable in 
practice. 

An even more fundamental challenge to science 
and management would seem to have been implied 
by the argument of the third contributor to the 
symposium. According to Mr. Adam Curle, who 


. approached the subject from the point of view of an 


anthropologist, the very existence of an incentives 
problem is symptomatic of a malady in modern 
society. In primitive societies necessary work is as 
automatic as eating or sex ; and our present problem 


. is nothing less than that of recreating these conditions. 


` 


This, of course, is not to be achieved by & mere 
regression to the original order. The need is for 
a new social order “in which the anxious tensions 
resulting in withdrawal and isolation from the group 
can be reduced". We need to provide the conditions 
of a ‘psychological’ as well as those of a constitutional 
democracy. Then the incentives problem would again 
disappear. Nothing very specific was suggested as to 
the way in which this might be done; but it would 


- depend on close collaboration between social scientists 


of many different kinds. The results obtained in 
army resettlement units, it was suggested, gives 
some indication of the lines along which to work. 

Mr. Alec Rodger, through what at first appeared 
to be an excursion into lexicography, raised an issue 
of the greatest moment. The term ‘incentive’, he 
pointed out, is commonly used by industrialists and 
defined in dictionaries by reference to incitements 
that are essentially passing rather than permanent 
in effect. On the other hand, the preceding speakers 
had appeared to be almost exclusively concerned 
with the conditions that continuously maintain an 
optimum level of effort throughout the working weeks 
and years. “Admittedly we need long-term pro- 
grammes for the improvement of morale, for in the 
long run this is the only manner in which high 
industrial productivity is likely to be properly estab- 
lished and sustained; but in our present plight we 
cannot disdain to use any device which shows promise 
of yielding quick results." An example of the sort 
of research which was needed was quoted from some 
studies of the Social Survey which had given indica- 
tions that different types of motivation operate at 
different intelligence levels. 

Speaking with intimate and first-hand experience, 
Mr. Rodger had things to say on the functions of 
the psychologist in relation to management and 
administration. The root of the problem, he suggested, 
lies in the fact that the technical adviser will often 
miss the opportunity both to understand the prin- 
ciples on which his colleagues work and of dealing 
with critical situations unless at the decisive moment 
he is prepared to do the job himself, since he can act 
with insight and confidence when they cannot. 

The discussion as a whole, however inconclusive 
and however limited in suggestions likely to yield 
‘quick results’ it may have seemed, served a useful 
purpose in revealing something of the total dimensions 
of the problem. ‘There is clearly, and by general 
agreement, a need for expansion and intensification 
of research and development in which a due balance 
is preserved between the advance of knowledge and 
the application of what is already known. There is 
need for advances both in fundamental research and 
in the development of practical techniques. It is 
probably through the development of managerial 
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techniques for using what is already known that the 
‘quick results’ are most likely to be obtained. But it 
is here, more than anywhere else, that Mr. Rodger’s 
distinction needs to be kept in mind. ‘There is a 
widespread view among industrial psychologists that 
the benefits derived from temporary incitements are 
often paid for dearly through their subsequent effects 
in fatigue and reaction. If they be correct in this 
opinion, the use of such expedients can be defended 
only in an emergency the passing nature of which 
ean be predicted with some assurance. Here, as 
elsewhere, the best results are likely to be achieved 
by those who combine a sense of the need for quick 
results with the wider and the longer view. Perhaps 
this combination is not to be found in any single 
scientific or managerial group; and the need will 
only be met by the kinds of collaboration concerning 
/which all the speakers were agreed. It is accordingly 
somewhat sobering to reflect that in spite of the 
widespread interest in the problem, the number of 
workers actually engaged in relevant research at this 
time is extremely small. C. A. Mace 





TRANSMISSION OF EFFECTS FROM 
THE ENDINGS OF NERVE FIBRES 


DISCUSSION on the transmission of effects 

from the ends of nerve fibres occupied an after- 
noon session of Section I (Physiology) of the British 
Association on September 9. Sir Henry Dale intro- 
duced the discussion by saying that we may agree 
on the assumption that the liberation of one or another 
chemical substance with a specific stimulating action 
is the means by which, in vertebrates, nerve impulses 
are transmitted from the endings of all efferent fibres 
of the peripheral nervous system, whether pre- or 
post-ganglionie fibres of the involuntary nerves, or 
motor fibres of the voluntary nerves. But there 
remains a wealth of problems still open to discussion 
concerning details of such a process. 

Since two of the speakers were dealing with the 
extension of this theory to the vast complex of 
synaptic junctions in the central nervous system, Sir 
Henry Dale first discussed this problem. The exciting 
possibilities presented by studies in this field, he said, 
have acted as both a stimulus and a deterrent. When, 
more than twenty years ago, he told Sir Charles 
Sherrington, then already in retirement, about the 
evidence that had been obtained at that time in his 
laboratory for the transmitter function of acetyl- 
choline at preganglionic and voluntary motor nerve 
endings, Sir Charles’ immediate reaction was to insist 
that a process observed at peripheral synapses must 
furnish some kind of analogy for events at those of 
the central nervous system. Referring to the experi- 
mental attempt of Dr. W. Feldberg to distinguish 
central synapses at which transmission may be 
cholinergic from others at which it is not, Sir Henry 
Dale said that sich a differentiation raises the question 
as to what the transmitter may be at these others. 
For it is difficult to suppose that synapses in the cen- 
tral nervous system can differ among themselves so 
fundamentally in function that transmission at some 
should be cholinergic and at others involve no kind 
of chemical agent. Referring to the experiments of 
Mr. J. W. S. Pringle and Mr. G. M. Hughes, by which 
the discussion is extended to the nerve ganglia of 
the ventral chain in an insect, he again pointed out 
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that we should sardel eee to find that the trans- 
mission across synaptic junctions in an insect’s 
: ganglion "would involve a process fundamentally 
different in kind from that which is effective at 
vertebrate synapses. i 
Turning to the recent developments of evidence 
for the nature of the transmitter substances themselves 
in the peripheral vertebrate system, Sir Henry Dale 
discussed several outstanding and very acute prob- 
lems in this field of research. For cholinergic trans- 
mission the released agent is acetylcholine itself, but 
there has never been the same certainty with regard 
to tho transmitter of adrenergic fibres, adrenaline. 
“This problem has recently acquired & new aspect 
through the evidence produced by U. von Euler, that 
the sympathomimetie agent extractable from sym- 
pathetic nerves or from the spleen, appears, indeed, 
to be chiefly nor-adrenaline rather than adrenaline,, 
and Gaddum's finding that the substance released in 
the spleen when its adrenergic nerve is stimulated is 
likewise, for the most part, the primary amine. One 
is tempted to speculate whether a renewed investiga- 
tion of the suprarenal gland might not reveal nor- 
adrenaline as a constituent of its medulla as well as 
its long known N-methylated homologue, adrenaline."' 
We should further keep in mind that the list of the: 


transmitters, even at the peripheral cytoneural' 


junctions, should not yet be regarded as finally re- 
stricted to the two concerned with the recognized 
cholinergic and adrenergic processes of transmission. 
Histamine may have to be considered as contributing, 
at least, to the so-called antidromic vasodilator effect, 


a possibility envisaged by Lewis and his co-workers | 


and supported by evidence from Ungar and others. 
The next problem taken up concerned the presence 


of the transmitter substances and the relevant: 
. choline spike’ suggests a synchronous firing of a 


enzymes for their synthesis and destruction along the 
whole course of a nerve fibre. According to Sir 
Henry Dale, it does not seem possible to accept 
the suggestion so vigorously urged in recent 
years by Dr. Nachmansohn and his associates. 
According to these speculations, acetylcholine would 
not only be responsible for the transmission from 
nerve ending to a secondary neuron or an effector 
cell, but also for the propagated nerve impulse along 
the nerve fibre. “Such a conception offers, of course, 
the kind of intellectual satisfaction which many 
minds obtain from a simplifying and co-ordinating 
generalization. There is, however, a remarkable lack 
of unequivocal evidence to support it directly, while 
the ingenuity of its supporters is sorely taxed to dis- 
cover even plausible ways of escape from the facts 
which contradict it.” Only some nerve fibres are 
cholinergic. The theory postulates a stimulating de- 
polarizing action of acetylcholine on the nerve fibres. 
But as Lorenté de No has shown recently, the nerve 
fibre in continuity is as indifferent to acetylcholine- 
chloride, even in isotonic solution, as to cane sugar, 
provided only sufficient physostigmine, or other anti- 
cholinesterase, is added, to prevent the esterase in 
the nerve from hydrolysing the acetylcholine, and 
thus liberating acetic acid.ions from it in a harmful 
concentration. We may, however, have to consider 
the possibility, put forward with all reserve by Sir 
Henry Dale, that the transmitter which we find 
distributed along the fibres represents a kind of 
reserve needed for the regular and immediate re- 
plenishment of the depots at the endings, and that 
the passage of impulses along the fibres to their end- 
ings would somehow facilitate a drift of the trans- 
mitter down them in the same direction. 
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The last problem dealt with by Sir Henry Dale 
concerned the presence or absence of the transmitter 
substances, not along the nerve fibres, but in the 
protoplasma or neurosoma& of the nerve cells them- 
selves from which the axons in question originate. 

Prof. F. R. Miller, of the University of Western 
Ontario, then described his discovery of the central 
stimulating actions of acetylcholine and eserine, 
effects which are consistent with the suggestion, made 
so early as 1934 by Sir Henry Dale, that acetyl- 
choline may be concerned in the transmission at 
central synapses. Even in the experiments with 
eserine, acetylcholine is probably the actual stimu- 
lating agent, because the central actions of eserine, 
like its peripheral ones, are also probably more or 
less fully accounted for by its power of inhibiting’ . 
cholinesterase, the enzyme which destroys acetyl- 
choline, thus leading to its accumulation at the 
synapses. 

The technique adopted by Prof. Miller in these 
experiments consisted in soaking small pieces of 
filter paper in a solution of acetylcholine or eserine 
and applying them to the cerebral cortex of cats and 
rabbits. Eserine applied in this way to the centres 
for the fore- or hind-limbs evoked within a few 
seconds motor effects of rapidly increasing intensity 
in the corresponding limb of the opposite side. The 
cortical electrogram was modified. The normal large 
slow waves were replaced by small fast waves sug- 
gesting an asynchronous firing of cortical neurons. 
Acetylcholine similarly applied to a previously 
eserinized cortex induced large 10 per second spikes 
in the cortical electrogram, together with motor 
effects in the muscle units, as shown with the cathode 
ray oscillograph by Miller, Stavraky, Woonton, 
Wilkey and Luke. According to Miller, each ‘acetyl- 


number of cortical neurons under the influence ‘of 


. “cells with short axons”, each of which controls a 
‘number of pyramidal cells. 


Particularly striking were more recent experiments 
in which Prof. Miller applied dilute solutions of 
acetylcholine, with the same technique, to the floor 
These experiments were 


an injection of eserine. The local application of 
acetylcholine stimulated the inspiratory centre, and 


‘later on caused convulsive discharges from the hypo- 


the tongue. 


glossus nucleus, shown by powerful retractions of 
These effects, like the comparable 
stimulating actions of acetylcholine on the spinal 


cord, described by Bülbring and Burn, were abolished 


by atropine. 

Dr. W. Feldberg remarked that he approached the 
problem of central synaptic transmission by acetyl- 
choline in a different way. Miss M. Vogt and he 
studied the synthesis of acetylcholine in various rela- 
tively small but well-defined areas of the brain and 
medulla. An analysis of the distribution of the enzyme 
system responsible for the synthesis of acetylcholine in 
the central nervous system led them to the conclusion 
that acetylcholine is not the universal central synaptic 
transmitter, and that often, although by no means 
always, the arrangement of neurons in the afferent 
and efferent nervous pathways is such that cholinergic | 
and non-cholinergic neurons alternate with each 
other. For example, in the voluntary motor pathway, 
the finding of a high enzyme concentration in the 
anterior horns, the motor nuclei of the cranial nerves 
and the anterior roots suggests the cholinergic nature 
of the lower motor neuron. On the other hand, the 
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low values encountered in the pyramidal tracts 
indicate that the upper motor neuron is'notjcholin- 
ergic. In the motor area of the cerebral cortex an 
intermediate value was: found. This might suggest 
that cholinergic neurons converge on the pyramidal 
cells. Similarly, the low values found for the posterior 
roots and their. central continuation, the funiculi 
gracilis and cuneatus, are in agreement with the con- 
ception that the first neuron of the afferent sensory 
pathway is non-cholinergic. However, the relatively 
high values obtained for the nuclear masses in which 
these sensory fibres end might be evidence for the 
: cholinergic nature of the second neuron in the 
sensory pathway. ^ i 
The third neuron, originating in the thalamus and 

‘leading to the cortex, is probably non-cholinergic, as 

suggested by the low values found for the fibres in 

the posterior parts of the internal capsule, which at 
least in man is said to contain the thalamic radiation. 

Another example was provided by the optic pathway. 

The retina contains large amounts of the enzyme 

which synthesizes acetylcholine, whereas the optic 

nerve is practically free from it. This suggests that 
acetylcholine is the chemical transmitter at one or 
. more of the synaptic junctions in the retina. Among 
these junctions may be that to the ganglionic layer 
from which the non-cholinergic optic nerve originates. 

The optic fibres end mainly in the lateral geniculate 

body, and the high enzyme values found for this 

region may indicate & cholinergic nature of the third 
neuron in this pathway. Dr. Feldberg stressed the 

fact that, however attractive such a pattern of a 

succession of alternating non-cholinergic and cholin- 

ergic neurons may be, it would be dangerous to have 

a conception which is.too simplified and diagrammatic. 

We must realize that if there are two different kinds 

of neurons in the central nervous system, then on 

purely statistical grounds there should be a great 

incidence of such an alternation. oo 

The great number of problems involved in the pro- 
cess of central synaptic transmission and their com- 
plexity were brought to light by beautiful experi- 

` ments on cockroaches reported by Mr. J. W. S. 
Pringle and Mr. G. M. Hughes. They had passed 
weak polarizing currents laterally through the meta- 
thoracic ganglion of the cockroach. This affected the 
flexor-extensor balance in such a way that the leg 
on the negative side flexed while that on the positive 
side extended. With longitudinal stimulation, ascend- 
ing currents flexed the legs on both sides of the cock- 
roach and descending currents encouraged extension. 
It is interesting that Skoglund had observed similar 
reaction patterns in corresponding experiments on 
cats. Mr. Pringle and Mr. Hughes suggest that the 
weak polarizing current excites internuncial fibres 
and not the motoneurons, becausé preparations in 
which only a single nerve was left attached to the 
genglion did not show this differential effect when the 
polarizing current was applied between ganglion and 
nerve. In these preparations the negative electrode 
on the ganglion excited, and the positive inhibited, 
any resting discharge in the larger motor fibres, 
irrespective of whether the nerve supplied flexor or 
extensor muscles. . : 

, Concerning the problem of chemical transmission, 
they pointed out that the evidence available shows 
that the motor nerves to thé muscles are not cholin- 
ergic in the Arthropoda. On the other hand, acetyl- 
choline may well have a transmitter function at the 
central ganglionic synapses, because its application 
to these ganglia causes a discharge of impulses in the 
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motor nerve fibres. It is further possible that the 


differential effect of polarizing current is due to the 


fact that in Arthropoda, as in other organisms, two 
types of transmitter substances are involved in 
central synaptie transmission. " 

At the end of the meeting, Prof. R. J. S. McDowall 
showed a few slides from his recent experiments on 
the rat's diaphragm preparation, in which he had 
obtained a curare-like block of neuromuscular trans- 
mission as an effect of-lack of glucose. 


` 


OBITUARIES 


Dr. William Cullen 


Bv the death, at the age of eighty-one, of Dr. 
William Cullen, a prominent figure and a vivid 
personality has been lost to a wide circle of men 
actively engaged in the varied pursuits which are 
related directly and indirectly to chemical technology, 
to metalliferous mining and to metallurgy. 


`. It would be difficult to enumerate the manifold 


activities with which his name has been identified 
over the past. fifty years; but these are happily 
recorded, for the most part, in the numerous papers 
and addresses which he had contributed to the various 
scientific and technical bodies with which he was 
associated. His earlier work was published under 
the auspices of the Chemical, Metallurgical and 
Mining Society of South Africa, of which he became 
president in 1905. In later years, the Transactions 
of the Institution of Mining and Metallurgy, the 
Institution of Chemical Engineers and the Society of 
Chemical Industry have been enriched by his con- 
tributions. By each of these bodies in turn he was 
elected to the presidential chair. 

Dr. Cullen's life-work can be divided into two 
periods. The first was that of his earlier work in South 
Africa, commencing with his appointment, in the 
later stages of the 1899-1902 War, as general works 
manager, at Modderfontein, of the British South 
African Explosives Co. . While retaining his close 


-association with South African affairs to the end, 


particularly in regard to educational matters, the 
second period of his career dates from the time of 
his return to Great Britain in 1915, when, in associa- 
tion with the late K. B. Quinan and W. McNab, he 
was entrusted by Lord Moulton (then directing the 
Department of Explosives Supply) with the design 
and lay-out of new explosives factories called for by 
the exigencies of the First World War. . 

A Scotsman, reared in the hard school of the west 
coast and the Clydeside, Cullen received his early 
training in Glasgow, successively at Hutcheson’s 
Grammar School and at what was then the Anderson- 
ian College (now the Royal Technical College). As & 
chemist, he became a member of the staff of Nobel’s 
and later of Kynochs. It was this early experience 
of the chemistry of explosives that fitted him for 
the very prominent part he was destined to play in 
the vast developments which occurred in the mining 
industry in South Africa following the termination 
of the War of 1899-1902. The necessity had already 
been recognized and to some extent met, for the 
independence from outside supplies of industrial ex- 
plosives, and it fell to Cullen’s lot to promote this 
independence in step with the growing and pressing 
demands. 
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In these surroundings Cullen found scope for his 
wider interests and inherent sympathies. The admir- 
able spirit of co-operation, and the refreshing freedom 
from secrecy regarding experience and knowledge of 
technical matters, which he found to exist among 
those directing the mining industry were fully in 
accord with an outlook which may be regarded as one 
of his happiest characteristics.. Two matters in 
particular caused him grave concern. First,. the 
appalling mortality, at that time, among those en- 
gaged in underground mining, and secondly, the 
widespread neglect to provide technical training for 
the younger members of the community. To both 
these problems Cullen gave unremitting thought 
and attention, which persisted, in one form or an- 
other, to the end of his life. 

As the direct outcome of his own responsibilities, 
Cullen sought for more precise information regarding 
the nature of the gases resulting from the explosives’ 
which, at that time, were in general use underground. 
The previous neglect of this aspeot of blasting opera-' 
tions was attributed by Cullen to a lack of contact 
between the manufacturers and the users of ex- 
plosives, but “there,” he said in one of his addresses, , 
“we lived next door to each other." The results of 
the investigations, with relatively crude appliances 
and despite the serious hazards which close sampling 
involved, shocked them all. Ready, as he always 
was, to face up to unpalatable facts, he pursued, 
these investigations in collaboration -with his col- 
leagues, T. Donaldson, E. Weiskopf and W. Waters. 
Discussions, following the publication of their results, 
lasted many months. Public conscience was aroused, 
and the Government took note. A commission was 
appointed (at which Cullen was an important 
witness) and the matter was followed by further 
work. 


Although these inquiries did not attempt to go to ' 
the root causes of silicosis, as subsequent work has. 
done, they, nevertheless, did much towards elim- . 


inating the hazards of poisoning from carbon mon- 
oxide and the oxides of nitrogen by establishing on a 


firm basis the need of an ‘oxygen balance’ in regard : 


to all explosives used underground. Cognizance of 
this important requirement was taken all over the 
world. At the same time, Cullen was not unmindful 
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over which he had in turn presided and. of which 
.he was later elected to ‘honorary membership, 
he was an indefatigable lecturer and speaker on 
matters which came within his wide experience. As 
recently as 1944 he was called upon to preside 
over the deliberations of the Science Masters’ 
Association. , 

Such were the activities of a man of far-seeing 
vision and buoyant disposition ‘with a unique ex- 
perience of men and affairs, one who has left a mark 
on generations of chemical technologists, mining 
engineers and metallurgists, and one to whom they 
could look with confidence at all times for guidance, 
encouragement and enduring friendship. 

S. W. Smrru 





Sir Thomas Crozier 


MAJOR Sm THOMAS HENRY CROZIER, formerly His 
Majesty's Chief Inspector of Explosives at the Home 
Office, died at Folkestone on September 26 at the age 
of eighty. Born at Monkstown, County Dublin, on 
February 26, 1868, he was educated at the United 
Services College, Westward Ho, and the Royal 
Military Academy, Woolwich, and was gazetted to the 
Royal Artillery in 1888. He held the posts of chief 
instructor in ammunition and explosives at the 
Ordnance College and afterwards chief instructor in 
artillery at the Royal Military Academy. He retired 
from the Army on April 17, 1908, when he was 
appointed one of His Majesty’s inspectors of ex- 
plosives at the Home Office. ; 

On October 5, 1914, he rejoined the Army and 
served in “A” Battery of the 58th Brigade, Royal 
Field Artillery, llth Division, Mediterranean Ex- 
peditionary Forde. He was eventually invalided, and 
on recovery and after urgent representations by the 
Home Office owing to the greatly increased pressure 
of work, he rejoined the Explosives Department of 
the Home Office in. October 1915. On February 12, 
1926, he was appointed His Majesty's chief inspector 
of explosives. His work was rewarded on June 3, 
1930, by the conferment of a knighthood. Hoe re- 
tired on March 30, 1931. - 

During Sir Thomas’srterm of office in the Ex- 


of the unsolved problems of ventilation in mines; .plosives Department, low-freezing explosives were 


&nd the stimulus thus given to the need for greater 
attention to this matter has helped towards the 
immense advances which have now been made in 
this direction. 

In regard to education and training, both in South 
Africa and in Great Britain, Cullen lived to see many 
of his cherished hopes and aspirations realized. As a 
member of the original Transvaal Council of Educa- 
tion and as an active participant in the work of the 
Transvaal Technical Institute, he helped to pave the 
way for the foundation of the University of the Wit- 
watersrand. Recognition of these services was made' 
in 1925, when the University conferred upon him 
the honorary degree of LL.D. He continued to 
represent the interests of the University in Great 
Britain. Of many ways in which he sought to promote 
its welfare, perhaps the outstanding service was the 
part he played, under the chairmanship of the Earl 
of Athlone, in making good, so far as possible, the 
losses sustained by the Library of the University as 
the result of the disastrous fire on Christmas Eve of 
1931. i 

In addition to his unremitting services on the 
councils of those institutions and. technical bodies 


introduced into general use in Great Britain, and the 
Petroleum Act, 1926, and the Petroleum (Consolida- 
tion) Act, 1928, were passed. Regulations were made 
for the conveyanoe by road of petroleum spirit, carbon 
disulphide and for the ‘permanent’ gases compressed 


' in a metal cylinder. He was associated with a number 
‘of .committees dealing with petroleum, dissolved 


acetylene, fire' extinguishers, permitted explosives, 
classification of explosives used by the Fighting 
Services, carriage of dangerous goods in ships, welded 
containers, and cylinders for permanent and liquefiable 
gases. During the years 1927 and 1928, in conjunction 
‘with the late Prof. J. S. S. Brame, he carried out, 
on behalf of the Minister of Transport, a public 
inquiry into the modifications of the petroleum spirit 
by-laws proposed to be made by the Port of London 
Authority. A 
During the Second Wórld War, the work of the 
Explosives Department increased considerably and, 
in consequence, Sir Thomas Crozier was asked 
to rejoin the Department, which he did on 
June 1, 1940. He relinquished this temporary 
appointment on September 30, 1944, owing to 
ill-health. iie 


` 


562 


NEWS and VIEWS 
Prof. F. E. Fritsch, F.R.S. 


AFTER forty-one years as head of his Department, 
Prof. F. E. Fritsch retired from the chair of botany, 
Queen Mary College, London, on September 30, in 
- his seventieth year. Though scarcely expected in 
boyhood to live to ‘twenty, his already long and 
remarkable career has been an arduous one, its key- 
note continuous application sustainéd by a powerful 
sense of the absolute value of knowledge and work. 
In 1905, during his first appointment as assistant 
professor (1902-10) at University College, London, 
he obtained his D.Sc. (London), started a year’s 
additional work at Birkbeck College and completed 
with Boodle the well-known translation of Solereder’s 
“Systematic Anatomy”. In 1907, when Queen Mary 
College (then East London College) was first recog- 
nized as a school of the University of London, he was 
appointed to take sole charge of the newly initiated 
Botany Department, becoming in 1910 its full-time 
professor with one assistant. His eight years col- 
laboration with Salisbury from 1912 onwards resulted 


in the five familiar and ubiquitous joint text-books, ` 


and were shortly followed by his appointment to the 
University chair. His large and continuous output 
of eontributions to algal and other botanical litera- 
ture, even including the re-writing of West’s “British 
Freshwater Algæ” which appeared revised in 1927 
and the production of his largest work, “The Structure 
and Reproduction of the Alge” (2 volumes, 1935 and 
1945), though testifying to his unremitting industry, 
betray only a fraction of the activities he found 
possible eoneurrently with routine work and the 
steady development of his Department, which were 
rewarded in 1932 by election as a fellow of the Royal 
Society. He took an active share in the foundation. 
in that year of the British Freshwater Biological 
Station at Wray Castle, on the Council of which he 
has acted as chairman ever since. His gift for diplo- 


matic organisation and management has rendered ` 


him invaluable on numerous committees, including 
the Library, Scholarships and Central Research Fund 
Committees of the University of London. 

To Prof. Fritsch himself this milestone of retire- 
ment will make comparatively little difference.. 
Mentally vigorous as ever and still looking forward, 
he will continue to ‘act on all these Committees in 
London, and by the courtesy of Prof. F. T. Brooks 
and his successor, Prof. G. E. Briggs, he is being 
enabled to continue his algal work in highly con- 
genial surroundings at the Botany School, Cambridge. 
His friendly personality, equable disposition and 
philosophic outlook have ever made him an entirely 
congenial colleague. With his retirement Queen 
Mary College loses its longest servant, and the whole 
staff will miss the cheerful presence of an esteemed 
personal friend. ` 


Wave-lengths for Broadcasting ` 


FOLLOWING the meeting held by the International 
Telecommunications Union in Atlantie City in 1947 
(see Nature, May 29, 1948, p. 863), a series of sub- 
sidiary conferences is being held in various parts of 
the world to deal with the allocation of radio wave- 
lengths for various purposes. According to The Times, 
a three-months conference in Copenhagen has just 
reached agreement on a new plan for the distribu- 
tion of the long and medium wave-bands for European 
broadcasting stations. The new convention, which 
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has been signed by twenty-five countries, will come 
into effect in March 1950, and will mean that many 
of the B.B.C.’s transmitters will have to change their 
operating frequencies. The allocation of short waves 
for sound broadeasting purposes will be decided by 
a conference which is to meet at Mexico City on 
October 22. f 
The last effective plan for the allocation of broad- 
casting wave-lengths to the European countries was 
made at Lucerne in 1933 (see Nature, December 2, 
1933, p. 848, and January 20, 1934, p. 94); since 
then, the claims of some countries, particularly those 
which were less technically advanced at that time, 
have greatly increased. But tho number of wave- 
length channels available has not increased, and so 
agreement on a new allocation has only been possible 
by some nations accepting less than their full require- 
ments. The Lucerne plan gave the United Kingdom 
onelong and ten medium wave-lengths ; but in order 
to carry on its services, the B.B.C. has taken into 
use another Jong and two additional medium wave- 
lengths, which had been allocated to other countries. 
The new Copenhagen plan gives the United Kingdom 
one long and thirteen medium wave-lengths, and 
in some cases increased power may be used. These 
are considered to be sufficient for the B.B.C. ‘pro- 
grammes to be carried on substantially as they are 
at present. ` 


German Scientific Text-books 


Dr. Joran HuxLEY writes: “Students of bio- 

logical evolution will, I think, be interested to hear 
something about the new book by Dr. Bernhard 
Rensch, ‘Neure Probleme der Abstammungslehre’, 
published by Ferdinand Enke Verlag, Stuttgart, 1947, 
which I have recently received and read. It appears 
to me to be a most valuable work, which treats of 
the, method, and especially the course, of evolution, 
in a comprehensive way. Its most original feature 
is the number of tables it contains, giving quantitative 
expression to various rules of evolution. It is also 
interesting in that the author, though working in 
eomplete isolation during the War, has arrived at 
conclusions in general similar to those reached by 
American and British specialists in the subject during 
the same period. 
: “Tt may be also useful to set forth the methods 
by which this, and other German books, may now 
be obtained. Anyone wishing to purchase books pub- 
lished in Germany may do so by placing his order 
through any bookseller, who may then apply directly 
to the publisher in Germany. The transaction is 
administered through the Joint Export and Import 
Agency of Military Government and payment can 
be made in the currency of the country in which 
the original order is placed. The delay in obtaining 
the book may be & matter of some weeks, or, of 
course, considerably longer if the publisher has not 
previously obtained a licence for export from the 
Joint Export and Import Agency. However, many 
publishers who foresee a demand outside’ Germany 
for a particular book will haye obtained the required 
licence soon after the appearance of the book in 
Germany." 


Chemical Names, Formule and Ciphers 


Tue system of notation of organic chemical 
compounds described by Dr. G. M. Dyson has quickly 
been followed by a second, and those who missed the 
original lecture in Birmingham last October will now 
be able to study at leisure what Messrs. Gordon, 
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Kendall and Davison describe as a universal notation 
covering inorganic and organic chemistry and the 
chemistry of ions, free radicals and transition com- 
plexes (“Chemical Ciphering.” Pp. 46. London: 
Royal Institute of Chemistry. 4s. net). The, 
claims are thus even larger than those of Dr. 
Dyson, and a logical proof of the validity of the 
ciphering is appended, given the definition of a 
chemical species as a set of atoms individually stated, 
in which given pairs of these atoms are linked 
together by directed bonds and the net charge of the 


set, and of any discrete ions contained in it, are. 


specified. The authors claim, moreover, that the 
system is expressed in the language of “basic chem- 


istry”, and in accord with modern trends in the: 


theory of molecular structure. Whether the system 


can be mastered by a chemist in about an hour, as : 


they also claim, is at least doubtful; and if they 


under-estimate the intellectual effort required to | 


comprehend and apply their system, they have 


probably also under-estimated the willingness of. 


chemists as a body to make such an effort. 

That factor has to be weighed against whatever 
advantages a cipher notation can offer. The crucial 
question is the reality of those advantages. Is there, 
for example, any real hope that mechanical methods, 
such as punched cards, will be sufficiently widely used 
to justify the considerable financial investment in- 
volved. If universal use is probable, what are the 
real advantages of an entirely new cipher notation 
over some extension of the Richter- Stelzner 
formula system, for such purposes ? So far as system- 
aties are concerned, what in economie terms are 
the advantages gained by & new system over the 
thoroughgoing application, for example, of the 
International Rules? A large part of the confusion 
and ambiguity in organic chemical nomenclature is 
due to the. failure to apply those rules systematically 
and universally, and the very conservatism which has 
prevented such a relatively simple reform does not 
encourage optimism about the. universal acceptance 
of systems involving so much larger an intellectual 
effort as well as a break with past practice. 


Nigerian Livestock Mission 


Tue Secretary of State has sent a mission to visit 
West Africa to investigate the livestock industry in 
Nigeria and the Cameroons under British mandate, 
with particular reference to meat production. The 
Mission will also engage in discussion where necessary 
with the authorities of the neighbouring French 
territories,on problems of mutual interest. The leader 
of the mission will be. Sir Frank Ware, formerly 
animal husbandry commissioner to the Government 
of India, and the members will be Mr. Thomas Shaw, 
a director of Messrs. Zwanenberg-Organon, Ltd., and 
Mr. Gilbert Colville, who has special experience in 
the breeding-up of African cattle. Arrangements are 
being made for local officers of the veterinary, agri- 
cultural and geological departments to be attached 
to the mission. The mission will probably pay a 
further visit to West Africa in February or March 
to see the country and the cattle at the end of the 
dry season. During its first visit, the mission is 
spending a few days in the Gold Coast to discuss 
problems in connexion with the cattlé industry there. 


Irrationality of the General Cubic Threefold 
REFERENCE has already been made in these 

columns (Nature, March 31, 1945, p. 385) to the 

proof by Prof. G. Fano, formerly of Turin, of a long- 
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conjectured and important result in ‘ algebraic 
geometry. It has been known for nearly a century 
that the plane curve with equation f, (v, y) = 0, 
where f, denotes a cubic polynomial, is in general 
irrational, that is, its points cannot be set in one-to- 
one algebraic correspondence with the points of a 
line; in fact, its co-ordinates are expressible as 
elliptic functions of a single parameter. In contrast 
to this the general cubic surface, given by an equation 
J, (%, y, 2) = 0, is rational, and the method of repre- 
senting the surface biunivocally on a plane. was 
obtained so long ago as 1866. It was thus natural 
to inquire whether the general cubic threefold, given 
by an equation f;(z, y, Z, t) = 0, is rational or not; 
the question posed by the Italian geometers some 
sixty years back long resisted all attempts at 
solution, and hence became one of the celebrated 
problems of geometry. In 1942, Fano (then in his 
seventieth year) at last established its irrationality ; 
from Switzerland, where he was living as an exile, 
he communicated the discovery to the Pontifical 
Academy of Sciences, and this, after various delays, 
has now been published with cognate researches 
(“Commentationes”, 11, 635; 1947). Fano’s proof, 


, though conceptually simple, involves considerable 


detail, and, in fact, marks the conclusion to a long 


. chain of investigations, dating from 1907, when Fano 


showed that the general quartic threefold f, (£, y, z, t) 
It is interesting to note that the 
entire programme of the research was foreshadowed 
in a communication made to the International 
Mathematical Congress held at Bologna in 1928; 
this has now been carried out in all its details. 


‘The Little Ringed Plover in London 


` Iw 1947 little ringed plovers (Charadrius dubius 
curonicus) bred in the London area for the fourth 
year in succession, and there was a remarkable 
increase-in numbers (British Birds, 41, No. 2; Feb- 
ruary, 1948). Eight nests were found, and four other 
broods seen. Because of the possibility that at least 
two pairs changed their sites after disturbance the 
exact number present is unknown; but there were 
certainly eleven and possibly fourteen pairs. Although 
the majority of the birds were again in Middlesex, 
there was an extension of range to three other counties 
and first breeding records were obtained for Essex 
(four pairs), Kent and Berkshire (one pair each). 
It is probable that the apparent sudden increase 
from four pairs in 1946 to a minimum of eleven pairs 
in 1947 is in part due to a lack of observation in 
previous years. It is curious that the known breeding 
range in Britain is, so far, restricted to Tring (where 
it bred in 1938 and 1944) and the London area (where 
it has bred annually since 1944). This may simply 
be due to lack of observation in other suitable places. 


Turkish Technical Review 


"ERE first issue (dated August 1948) has appeared 
of the Turkish Technical Review (Teknik Dergi), a 
monthly periodical which is claimed to be the first 
independent journal ‘of that character published in 
Turkey apart from those coming from State institu- 
tions. It consists of forty-eight pages of text, with 
introductory notes by the Turkish Minister of Trans- 
port, by Prof. Tevfik Taylan, president of the Tech- 
nical University of Istanbul, and the editors. There 
is.an article on modern military tanks, another on jet 
motors and gas turbines, a description (translation) 
of a lathe with electronic control, an article (transla- 
tion) on the application of plastics in chemical 


564 


apparatus and a section on textiles. In addition, 
there are the usual notes, abstracts of technical 
papers, reviews of books, notes on patents, etc., and 
the first page of a technical dictionary (English— 
Turkish-Erench-German). In each issue of the 
journal the contents page is to appear in ithe same 
four languages, and translations of any particular 
article will be prepared on request. The address of 
the new journal is: Teknik Dergi, Divanyolu 
Caddesi No. 16/3, Sultanahmet, Istanbul. 


British Museum (Natural History) 


Tar galleries of fossil reptiles, fishes and plants 
in the Geological Department of the British Museum 
(Natural History) will be re-opened to the public on 
October 11. Most of the skeletons of the larger fossil 
animals had been dismantled and packed away in 
1939, while others which could not be moved suffered 
damage during the War. ‘The re-assembling and 
repair of all these specimens is still in progress; but 
the work is now sufficiently advanced to permit 
visitors to see once more the dinosaurs, the plesiosaurs 
and the ichthyosaurs. In the fossil fish gallery there 
is a series of dioramas of the fish-life of various 
geological periods from the Devonian onwards, and in 
Gallery VIL there is a special exhibit illustrating the 
early history of paleontology.. The rearrangement 
of the fossil plant gallery is not yet complete, but the 
student will find an adequate series. of specimens 
exemplifying the plant life of the past. 


Lighting Exhibition at the Science Museum 


Many of the exhibits in the “Darkness into Day- 
light” Exhibition at the Science Museum, London, 


which closed on October 6, were contributed by the: 


Electric Lamp Manufacturers’ Association; these 
have now been handed over to the Museum for 
incorporation in the permanent collection on illum- 
ination which is being re-modelled. The objects 
range from six dioramas illustrating the development 
of domestic lighting from medieval to modern times 
to a complete historical survey of the development 
of the fluorescent lamp. In addition, there is a 
working model illustrating stage lighting, many ex- 
perimental and newly introduced types of lamp and 
several interesting demonstrations. The new illum- 
ination section of the Science Museum is being built 
in three sections. In the first, historical portion, the 
aim is to give a picture of the sequence in which 
lighting developed from prehistoric to modern times 
by a series of well-lit exhibits interspersed with a 
series of dioramas. The second section, most of 
which is in existence, illustrates by means of push- 
button demonstrations the. principles upon which 
good illumination depends. The final section will 
be devoted to modern developments in discharge 
tubes and fluorescence. It is hoped to open the new 
section to the publie early next year. 


Navigation through the Ages 


Tur Institute of Navigation (c/o Royal Geo- 
graphical Society, 1 Kensington Gore, London, S.W.7) 
is organising, with the Royal Geographical Society, 
an exhibition of “Navigation through the Ages", to 
be held during December l7-January 20. “The 
exhibition will be opened by the Duke of Edinburgh, 
and in connexion with it there will be three meetings 
of the Institute: “Radio and Position", by Sir 
Robert Watson-Watt (December 17); “The Navi- 
gator's Story", by Prof. E. G. R. Taylor and Prof. 
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W. M. Smart (December 20); three films on radio 
systems, with a commentary by R. F. Hansford 
(January 10). 


University of London: Appointments 


Tue following appointments in the University of 
London have been announced: Prof. L. Dudley 
Stamp, professor of geography at the London School 
of Economies and Political Science since 1945, to the 
University chair of social geography tenable at the 
School; Mr. J..V. Dacie, to the University readership 
in hematology tenable at the Postgraduate Medical 
School of London ; Dr. C. L. Foster, to the University 
readership in biology tenable at St. Mary's Hospital 
Medical School. ' 


Irish Chemical Association 


AT the annual general meeting of the Irish Chemical 
Association, held in Dublin on September 22, the 
following officers and Council for the 1948—49 session 
were elected: President, Prof. T. S. Wheeler; Vice- 
President, D. Crowley ; Hon. Secretary, G. F. O'Sulli- 
van; Hon. Treasurer, J. G. Belton; Council, Dr. 
V. C. Barry, Dr. T. G. Brady, Prof. W. Cocker, 
Prof. T. Dillon, W. V. Griffiths, Miss M. MacNeill, 
N. V. Nowlan and F. T. Riley. Prof. Wheeler will 
deliver his presidential address, “The Training of a 
Chemist", in the Department of Chemistry, Trinity 
College, Dublin, at 7.45 p.m. on October 20. 


Announcements 
Dr. RicHarD E. Sgo?z, of the Rockefeller Institute 


- for Medical Research, has been appointed associate 


director of the Merck Institute for Therapeutic 
Research. Dr. Shope is an authority in the field of | 
experimental medicine and is known for his work on 
the virus of swine influenza. To provide Dr. Shope 
with special facilities for the study of animal patho- 
logy, a new building is being constructed in Rahway, 
N.J., by the Merck Institute. 


Dr. W. ©. Price has been appointed to the 
University readership in experimental physics ten~ 
able at King’s College, London, as from January 
1, 1949. In 1937 Dr. Price became demonstrator in 
physical chemistry at the University of Cambridge, 
and during the War he worked at the Royal Aircraft 
Establishment, Farnborough, and for the Ministry of 
Supply and Ministry of Aircraft Production. Since 
1943 he has been senior spectroscopist at the I.C.T. 
Physical Chemistry Research Laboratory, during 
which time he spent a session at the University of 
Chicago as research associate. i 


THE third commemoration day lecture at the 
Imperial College of Science and Technology will be 
delivered by Prof. Herbert Dingle on October 25. 
The title of Prof." Dingle's lecture will be “Some 
Reflexions on the History of Science”. 


Mr. LEONARD CUNDALL, senior geography master 
at the Henry Thornton School, London, has been 
appointed a lecturer in the Department of Education 
of the International Wool Secretariat. He will 
lecture on wool to schools and adult educational 
bodies in the north of England and Scotland. Mr. 
Cundall, who graduated at the University of Leeds, 
has been chairman of the Secondary Schools! Standing 
Committee of the Geographical Association and of the 
Committee of the Assistant Masters’ Association, 
which produced the “Memorandum on the Teaching 
of Geography” including the development of the wool 
industry in the West Riding. - 
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Two New British Minerals 


A WHITE mineral coating joint-faces in quarries in 
the Northampton Ironstone (Inferior Oolite) was 
long ago recorded as allophane. During the six-inch 
geological survey of that ironstone field during 1939— 
44 comparable material was widely recognized, and 
this note is published with the concurrence of the 
Director of the Geological Survey and Museum. ' 

Exceptional developments were observed at the 
Lodge Pit of the Irchester Ironstone Co., two miles 
south of Wellingborough. Here the white material 
is present in its usual form as a wall coating associated 
with limonite and gypsum; but there are also 
widened joints or fissures up to one foot across 
occupied by white mineral enclosing fragments of. 
oxidized ironstone. The white matrix of this fissure' 
breccia includes compact, white mineral with a 
conchoidal fracture and a white plastic -clay-like 
mineral. 

Preliminary optical examination by Dr. J..Phem-’ 
ister had suggested the presence of more than one 
mineral, and if was noteworthy that the plastic 
material rapidly loses, water in air and crumbles - 
to & white powder which on wetting does not regain 


its plastic character. The air-dried material is fine- . 


grained, anisotropic, with a mean refractive index 
elose to 1-510. 

X-ray examination reveals two predominant 
powder patterns, one corresponding to the fully 
hydrated mineral with longest spacing 12-9 A.; and 
& second pattern, easily distinguished from the first, : 
with a longest spacing of 9-2 A. The pattern of the 
fully hydrated mineral was obtained free from that 
of the air-dried mineral by X-ray examination of a 
wet sample which had been kept in contact with 
water and sealed in a lithium-glass capillary. A few . 
specimens yielded the X-ray halo pattern character- ' 
istic of allophane (hydrated aluminium silicate), and 
halloysite was also identified. i 

The silica percentages recorded by Mr. ©. O. 
Harvey in the following partial analyses, made in the 
Geological Survey Chemical Laboratory, of two air- , 
dried samples (Nos. 1 and 2) probably correspond to ^ 
admixture of up to 5 per cent of allophane. 


Chemical analyses of the uw basic aluminium Eo basaluminite 


2 omposition for 
» » calc. 241,0 ), 01.10H,0 

o o 9 
$10, 2 4 $:6 — 
80, 15-6 14-2 17-2 
Al,O; 43-0 41:3 44:0 
FeO; 0-3 0:2 — 
P,0, tr. 1:0 — 
Water (by difference) 38:7 39:7 38.8 


The composition of the air-dried material is close 
to that of the mineral felsobanyite; but powder 
photographs of specimens of the latter in the British 
Museum oollections are quite different from those of 
the Irchester minerals. It is suggested that the air- 
dried mineral should be called basaluminite to dis- 
tinguish it from aluminite Al,0;.80,.9H,O. The 
water content of the fully hydrated mineral with the 
longest spacing 12-9 A., for which the name hydro- 
basaluminite is suggested, is still unknown. Specimens 
maintained under conditions of constant temperature 
and humidity approach constant weight very slowly. 
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Hydro-basaluminite loses approximately 50 per cent 
by weight at 16°C. in ten days, before it reaches 
constant weight and yields only the powder pattern 


H 


i 


. of basaluminite. 


As the plastic mineral can only be preserved in- 
definitely in the presence of water, it may well be that 
if suitable precautions are taken in the collection and 
preservation of other clays and clay-like substances 
other hydro-varieties of known minerals may be 
discovered. s 

] F. A. BANNISTER 
Mineralogy Department, 
British Museum (Natural History), 
South Kensington, S.W.7. 
. S. E. HOLLINGWORTH 
Geology Department, 
University College, 
London, W.C.1. 
July 12. 


Structure of Co, Al; 


In an earlier note! the determination of the unit 
cell and space-group of the phase which exists in 
equilibrium with the restricted solid solution of 
cobalt in aluminium was described. The ideal com- 
position was shown to be represented by the formula. 
Co,Al, The space-group is P,,/a, and recent work 
has given more accurate values of the parameters, 
as follows: a = 8:5565 + 0:0005 A., b = 6:290 + 
0:005 A., e= 6-2130 + 0-0005 A., B = 94.760? + 
0-005?.* 

From X-ray data obtained with molybdenum Ka 
radiation it has proved possible to determine the 
structure by Fourier methods. Patterson projections 
on (010) and (001) together with a Patterson—Harker 
three-dimensional section at (x42) gave an indication 
of the positions of all twenty-two atoms in the unit 
cell. These positions were then confirmed, and the 
parameters refined, by two-dimensional Fourier 
synthesis. Final values of the parameters are: 


Atom z y z 
Co 0-333 0:615 0-205 + 0:001 
Als 0 0 
Aly 0-268 0-962 0-405 
Al; 0-281 0-290 0-089 
Als 0-999 0-193 0:389 
Al, 0:042 0-615 0:216 


The structure can be described as consisting of 
layers of aluminium atoms lying approximately in 
the planes (Oyz), (tyz), ete., with cobalt atoms lying 
between the planes, slightly nearer to the planes 
at «= i, $1. This layer structure is related to the 
‘habit of the crystals, which grow as plates parallel 
to the (100) plane. Each Co has a regular array of 
nine nearest neighbours—four in the plane (4yz), 
four in the plane, (1yz) and one in the plane (0yz), 
say; and these polyhedra of Al atoms are arranged 
with shared edges and corners in the (0 and dyz) 
planes, and shared edges in the (i, #yz) planes. 
Observed values of interatomic distances lie for Co-Al 
within the range 2-38-2-52 A., and for AI-Al within 
the range 2:70-3:00 A.; the former are low com- 
pared with Pauling’s predicted values?, while the 
latter agree reasonably well. 

An estimate of the number of electrons contained 
within the Co peak in the (h01) and (hk0) Fourier. 
syntheses, based on the assumption -that the 


' * Note that here the z and z axes have been Interchanged, compared 
with those glven in ref. (1). 
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electron density between atoms is zero, indicates 
that the cobalt atom has of the order of two 
electrons more than its normal number of 27. 
This is in agreement with Raynor's theory? that 
in the alloys of transitional metals with aluminium, 
the transitional metals act as electron acceptors 
by filling up their atomic orbitals*. Also the radius of 
' a, Fermi sphere, corresponding to & number of 
electrons per unit volume calculated on the basis of 
Raynor’s theory of electron acceptance by cobalt, 
is 1:948 A., which agrees well with the spacings of 
1-959 A. and 1-939 A. of the strongest two lines on 
the powder photograph of Co,Al,. 

. The structure will be described in detail elsewhere. 

A. M. B. Dovatas 
Crystallographic. Laboratory, 
Cavendish Laboratory, 
Free School Lane, 
Cambridge. 
July 6. 

1 Parker, A. M. B., Nature, 156, 783 (1945). 
? Pauling, L., J. Amer. Chem. Soc., 89, 542 (1947). 
* Raynor, G. V., Phil. Mag., 38, 770 (1945). 
* Pauling, L., Phys. Rev., (11), 54, 889 (1938). 





Ir is most gratifying to note the agreement of the 
results of Mrs. Douglas’ determination of the crystal 
structure of Co,Al, with the theory that, in aluminium- 
rich alloys, transitional metal atoms absorb electrons 
by filling up their atomic orbitals!. This work 
emphasizes the importance of crystallographic studies , 
in the development of alloy theory. 

Mrs. Douglas shows, in her letter, that the radius 
of the Fermi sphere, calculated according to the 
theory of electron acceptance, is in agreement with 
the spacings of the strongest two lines in the diffraction 
pattern. Since Mrs. Douglas very kindly informed 
us of her crystal structure results prior to publication, 
it was possible to make an independent examination 
of the Brillouin zone structure of the compound, 
which confirms her findings. 


The, strongest two lines in the diffraction pattern 
appear to result from the overlapping of reflexions 
from the (411), (321), (401), (013), (113) and (131) 
planes. In k-space these planes define a closed 
yvolumé of the form shown in the accompanying 
diagram. The perpendicular distances of these planes 
from. the origin of k-space lie between the closely 
similar values of 0-2543 recip. A. (for planes of the 
type 411 and 410) and 0-2570 recip. A. (for planes of 
the type 131 and 113). Fermi spheres having these 
radii correspond respectivély to 2:1 and 2-15 electrons 


+ 
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per atom; the ‘average’ Fermi sphere, with radius 
equal to the mean perpendicular distance of all six 


.planes from the origin, corresponds with 2-12 electrons 
‘per atom. The bounding planes of the Brillouin zone 


are therefore touched by, the Fermi sphere when 
2-12 electrons per atom are present. This is in very 
close agreement with the value of 2:125 electrons per 
atom, characteristic of the experimentally determined 
composition of Co,Al, crystals extracted from alum- 
inium-rich aluminium-eobalt alloys?, the number of 
electrons per atom absorbed by cobalt! being taken 
as 1-71. These results add further support to the 
view that compounds of this type are properly to 
be regarded as ‘electron compounds’. 
G. V. Raynor 
M. B. WALDRON 
Department of Metallurgy, 
The University, ' 
Edgbaston, 
Birmingham 15. 
Aug. 1. 


} Raynor, G. V., Phil. Mag., 86, 770 (1945). 
* Raynor, G. V., and Pfeil, P. C. L., J. Inst. Metals, 78, 609 (1948—47). 
* Raynor, G. V., and Waldron, M. B., Proc. Roy. Soc. (in the press 


Decay of Barium-139 


THE isotope Ba'?* is radioactive with a half-life 
of 85 min. decaying to La!5? by B~ emission. This 
activity was first reported by. Pool and Cork?. 
Kalbfell and Cooley?, using absorption methods, have 
reported a continuous B-spectrum with a maximum 
energy of 1 MeV. accompanied by y-radiation of 
energy 0-6 MeV., while Born and Seelmann-Eggebert® 
report a maximum f-energy of 2-3 MeV. also by 
an absorption method. 

In the present experiments investigation of the 
activities was made by means of a thin-lens -ray 
spectrometer and by absorption and coincidence 
techniques. . 

B&5* was produced by bombarding fused barium 
nitrate with 7 MeV. deutrons in a cyclotron. After 
bombardment the barium was separated from lanth- 
anum and sodium and precipitated in the form of amor- 
phous carbonate. (Lanthanum activity is produced by 
Ba-dn-La reaction and Na?! by A1??-na-Na?* reaction 
with the aluminium target plate.) After this separa- 
tion the B- and y-radiation both decayed with a 
period of 84 +1 min. and no contamination could 
be detected over five half-life-times. 

Fig. 1 shows the momentum distribution of the 
B-spectrum obtained in the B-ray spectrometer. This 
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spectrum was obtained using a source of thickness 
3 mgm. em.^? and about 1 sq. cm. in area deposited 
on thin aluminium foil. The spectrometer resolving 
power was about 15. A Fermi plot of this spectrum 
is shown in Fig. 2. This indicates a maximum kinetic 
energy of 2-27 + 0:02 MeV. In addition to the con-, 
tinuous B-spectrum two conversion electron groups: 
were found having energies of 126 + 0:5 keV. and 
159 +2 keV. These groups correspond to the K 
and LZ electrons from the conversion of a y-ray ‘of, 
168 + 0:5 keV. in the product nucleus. From Fig. 1 


NATURE oe 


it is estimated that the ratio of conversion electrons. 
to §-particles is 5 +1 per cent and the ratio' 


Nx]N p ~ 6. 


Fig. 3 shows the absorption curve obtained using’ 


lead absorbers and a brass y-counter, the B-particles 
being absorbed in polythene. The majority of the 
radiation has a mass absorption coefficient of 


1:38 cm.? gm." corresponding to the 163 keV. y-ray. | 


About 10 per cent of the counting rate appears to be 
due to a harder y-ray of energy 1:05 + 0-1 MeV. By 


the use of calibrated 8- and y-counters the intensity , 


of the y-radiation was estimated. Expressing these 
intensities as & percentage of the total number of 
disintegrations, the number of quanta escaping is 
estimated ag 26 + 3.per cent for the 163 keV. y-ray 
and ~ 0:6 per cent for the 1 MeV. y-ray. An attempt 
was made to confirm the energy of this harder y-ray 
by means of Compton recoil electrons in the p-ray 
spectrometer; but the relatively low intensity avail- 
able together with tle short life-time prevented any 
useful results béing obtained by this method. 
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Coincidences were obtained between -particles and 
y-rays and between §-particles and conversion elect- 
rons. From the latter the percentage of conversion 
electrons was estimated and the result was in good 
agreement with that obtained by the spectrometer. 
The product nucleus is La!?*?, which has a spin of 7/2 
in the ground-state, and it was thought that the 
163 keV. level might have a measurable metastable 
life-time. No such life-time could be detected with 
our equipment, which had a lower limit of 107? sec. 
i L, R. SHEPHERD 

J. M. Hirn 
Cavendish Laboratory, 
Cambridge. 
July 17. 

1 Pool, M. L., and Cork, J. M., Phys. Rev., 51, 1010 (1937). 


? Kalbfell, D. C., and Cooley, R. A., Phys. Rev., 58, 91 (1940). 
* Born, H. T., and Seelmann-Eggebert, W., Naturwiss., 31, 210 (1943). 


Preparation of Pure Iron-59 of High Specifi 
Activity 
THE preparation of Fe5? by (slow n,y) reaction 
on potassium ferrocyanide has been described by 
Dewhurst and Miller’. The reaction is of the Szilard — 
Chalmers type, so that the active iron could be 
obtained by precipitation on aluminium hydroxide 
at specified pH ; three precipitations were necessary 
to obtain ‘a clean 47-day activity’. 
We have irradiated hydroferrocyanic acid in the 
Harwell low-energy pile (G.L.E.E.P.), this compound 
being chosen to avoid formation of the short-lived 


K*? which emits very penetrating 8- and y-radiation. 


and which is produced in far greater amount than is 


the Fe®*, when potassium ferrocyanide is irradiated., 


From the irradiated hydroferrocyanic acid, which is 
blue, Fe5? may be obtained very simply by extraction 
with dry, dilute ethereal hydrochloric acid in a 
Soxhlet apparatus. 

After irradiation for a month (slow neutron flux 
2-5 x 101%/sq. cm./sec.), the activity of the solid was 
determined before and after extraction with a Geiger — 
Müller tube having a window thickness of 4 mgm./sq. 
em. It was found that 50 per cent of the total activity 
remained. - The activity of the hydroferrocyanie acid 


' was too low (70 counts/min./mgm.) to permit an 
‘absorption curve, owing to self-absorption, so that 


it is not possible to state how much of the total 
activity is F'e5*, The other 50 per cent of the total 


‘activity was accounted for in the ethereal extract, 


so that no loss of activity, say as gaseous products, 
occurred. 

Most of the activity which could be extracted was 
extracted in the first hour; after two and a half 
hours no further extraction occurred. The blue colour 
partially faded during extraction. 

The sthereal extract was taken just to dryness 
and the greenish-black residue digested with water 
for two hours ? i 

(a). The aqueous extract contained at least 90 per 
cent of the activity extracted by the ether and was 
proved to be radioactively pure Fe"! by its absorption 
curve?, i 

(b) The residue was partially soluble in alcohol. 
Removal of the alcohol from the extract left a black 
oily material which carried the remaining 10 per 
cent of the extracted activity. An absorption curve 
showed this to be almost pure C*4, 

(c) The residue from the successive aqueous and 
alcoholic extractions was greenish-black and carried 
very little, if any, activity. 


^ 
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The amount of iron extracted during this process 
is small, about 300 ugm. per gm. of hydroferrocyanic 
acid, as’ determined spectroscopically. Parallel ex- 
periments showed that this iron is not produced by 
irradiation, but is extracted also from unirradiated 
hydroferrocyanie acid. The specific activity of the 
Fe is therefore about 1:5 mo. [gm. It is hoped to 
repeat and extend -these experiments, and also to 
obtain higher specific activity, with samples irradiated 
in the bigger pile now in operation at Harwell. 

A. W. Kenny 


W. R. E. Maron 
Ministry of Supply, i 
Atomic Energy Research Establishment, 
Harwell, Didcot. 
July 30. 
1 Nat. Res, Coun. Canada Report, O.R.C. 361. 


*Cf. Livingood and Seaborg, Phys. Rev., 54, 51 (1938); 


Deutsch, 
Dowwng, Elliott, Irvine "and “Roberts, ibid., 62, 


3 (1942). 


Distribution of Ice-Particle Nuclei in the 
Free Atmosphere 


CwinowG! has determined the highest temperatures 
at which ice forms in the cloud produced by adiabatic 
expansion in & Wilson eloud chamber. He found a 
threshold temperature of —41.2 + 0:2? C. for air 
which had been cleaned by repeated expansions, and 
of —32 + 1:0? 0. for outdoor air at Oxford. He 
has since repeated the experiments with outdoor air 
on the Jungfraujoch?, and on the Atlantic and 
Pacific Oceans’: he found the clean air threshold 
on all but one occasion. 

During the past year an apparatus similar to that 
used by Cwilong has been fitted to a Halifax aircraft 
of the Meteorological Research Flight at Farn- 
borough, and measurements have been made in 
flight on four occasions. On each flight the threshold 
temperature for the free air was determined at two 
..or three levels. On two of the flights there were 
‘pronounced anticyclonic inversions at about 5,000 ft., 

while on the other two the radio-sonde ascents showed 
no marked inversions, though stratus cloud or a 
' haze-top showed that the air was stratified. 

The clean air threshold was found in all measure- 
ments above the inversions, the stratus, or the lowest 
haze-top, while the measurements below these levels 
gave -—33°C. to —35? C. On one occasion two 
haze-tops were observed, and the clean air threshold 
was found above the lower. The greatest height at 
which the threshold has been observed to be above 
—41°C. is 8,000 ft., while the lowest at which the 
clean air threshold has been found is 6,000 ft. These 
results were obtained in winter and early spring, and 

. they suggest that the nuclei active at —32? C. are 
only present in air which has recently been in contact 
with the surface. 

The greatest height reached was 18,000 ft., and 
there the threshold was measured as —44? C. Clean 
air from a compressed air cylinder was also examined 
at this height, and gave —44°C.- It is not certain 
whether this is & true variation of the threshold or 
an instrumental effect. The expansion ratios were 
controlled to give final temperatures accurate to 
+0-5°C., and the apparatus will detect nuclei 
present in concentrations of 10/litre. 

I am indebted to the Director of the Meteorological 
Office for permission to make the flights, and publish 
the results, and to Dr. Frith of the Research Flight 
for his unfailing helpfulness in the air and on the 


4 


NATURE 


‘ground. 


October 9, 1948. vol. j& 


Prof. G. M. B. Dobson suggested this 
research, and it is & pleasure to acknowledge his. 
continued interest and many valued suggestions. 
H. P. PALMER 
Clarendon Laboratory, 

Oxford. : 

July 3. A 
1 Cwilong, B. M., Proc. Roy. Soc., 190, 137 (1947): 
1 Cwilong, B. M., Nature, 180, 198 (1947). 
3 Cwilong, B. M., Nature, 161, 62 (1948). 


Frictional Electrification of Sand 


A vERY simple experiment seems to have a 
meteorological significance. 

A small plate about one square inch in area was 
attached to the insulated quadrant of a Dolezalek 
electrometer. A cupful of fairly dry sand was then 
poured through a funnel and.allowed to fall some 
three feet to the floor. The electrometer plate was 
three yards away from the dropping sand. The 
passage of the sand through the funnel took about 
half a minute, and while’it was dropping there was 
no effect on the electrometer ;. but soon after, the 
electrometer began to show a deflexion which con- 
tinued to increase for three or four minutes. ‘This 
deflexion corresponded to the plate receiving positive 
charge. Having reached a maximum deflexion of a 
volt or so, the deflexion commenced to decrease, and ' 
continued to do so for a few more minutes and finally 
came to rest near its original zero position. In this 
stage the plate must have been receiving negative 
charge. That this decrease was not due to faulty 
insulation was checked by another experiment in 
which the plate was momentarily earthed when the 
deflexion reached its maximum, and it then charged’ 
up negatively in the last few minutes. 

As the whole phenomenon occurs ‘after the sand 
has ceased to drop, any explanation based on in- 
duction must be ruled out and the plate must have 
received positive charge through the air in the first 
few minutes, and an approximately equal amount 
of negative charge in the last few minutes. What is 
the source of thase charges and why do the positive 
arrive first? The sand in its passage through the 
funnel gets charged negatively by friction, as is easy 
to show by letting a little of it fall into a metal cup 
connected to the insulated quadrant of the electro- 
meter, and the question is therefore where does the 
positive charge come from? It was thought at first 
that the falling sand might, by friction, electrify the 
air, producing positive and negative ions which 
diffuse at different rates. There are several reasons 
against this, and the main one is that the kinetic 
energy of the ions would only be sufficient to charge 
up the platé to a very small fraction of a volt. The 
particles must, therefore, be very much larger, and 
one’ is driven to the conclusion that they are dust 
‘particles of the sand itself. Furthermore, they must_ 
be a mixture of small particles with a positive charge 
and larger particles with a negative, because the 
carriers of the positive diffuse, or are carried by 
convection, quicker than the carriers of the negative. 

The frictional effect of the funnel always charges 
the sand negatively whatever the size of the particles, 
so the final conclusion reached is that the sand rubbing 
on itself must produce positive charges on the smallest 
particles and negative charges on the larger. 

The electrometer had an approximate capacity of 
50 E.s.U., and considering the, smallness of the 
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collector plate and its large distance from the dropping 
sand the total amount of charge produced by the sand 
is surprisingly large. The meteorological application | 


is, of course, obvious. When sand is blown about ona. 
big scale, very large charges must be produced, and: 


the different rates of diffusion or convection separate 
the charges. The comparative largeness of the 
particles means that the motion is little interfered 
with by the electrostatic forces due to the charges 
‘on the various particles, so that the diffusion or 
convection will result in very large potential 
differences being set up. 


Many years ago, on the Salonika front, I noticed ' 


. that when a dust storm was approaching my wireless 
station the aerials started sparking violently when 
the dust cloud was some way off; sparking then 


ceased for a while, to recommence with equal violence . 
: reduces to one of the second order. This equation is 


when the storm hit the camp. This has an uncommon 
resemblance to the electrometer experiment, the 
first sparking being due to particles too fine to be 
visible. 


E. W. B. GUL 
Electrical and Clarendon Laboratory, l 
Oxford. 
July 16. 


Influence of Reactive Feedback Networks on 
the Response of Galvanometers 


Iw the course of an investigation into servo circuits ' 


and.self-balaneing systems in general I had oppor- 
tunity to examine the effect of reactive elements in 
the negative feedback networks of electronic ampli- 
fiers on the response characteristics of current 
measuring instruments. Detailed mathematical 
analysis revealed a number of facts which make it 
appear probable that a reactive feedback circuit can 
be used as an alternative to other negative feedback 
circuits in galvanometers, such as the twin-coil 
meter! or the mirror-and-photocell instrument?.*,4, 
without interference with the mechanism of the 
instrument itself. 

If a°voltage v is applied to an electronic amplifier 
of gain A in the output of which is connected a net- 
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work consisting of the resistances R, and R,, the 
condenser C and the inductance L, and if also the 
voltage appearing on the junction between L and C 
is fed baok in series with and negatively to the input 
‘voltage, then the frequency response of the amplifier 
is made to depend on the characteristics of the feed- 
back circuit (Fig. 1). If the output is connectéd to a 
current instrument, via a buffer stage, the response 
of the pointer will depend both on the voltage-time 
function of the input and the characteristics of the 
feedback circuit. In this case, the differential equation 
governing the deflexion-time function is an inhomo- 
geneous one of the fourth order, the forcing function 
being the input voltage v. If, however, the damping 
and frequency of the feedback circuit and those of 
the meter are made equal, for example, by suitable 
choice of values of the circuit constants, the equation 


similar to the one governing the meter deflexion 
itself (that is, in the absence of the feedback net- 
work), except that the coefficient of the zero order 
term now contains an additional term proportional 
to A. The effect of this feature is that while the 
damping remains unaltered, the natural frequency 
calculated from the equation ean be increased freely 
by the simple expedient of suitably adjusting the 
gain of the amplifier. The mathematical treatment 
bears considerable resemblance to the resonant shunt 
method of influencing the response of galvanometers, 
which is, indeed, a special case of the present 
device59;7, 

The result is formally identical with the conditions 
obtaining in any of the other electrical or electro- 
optical feedback galvanometers quoted in the rófer. 
ences; in the present case, however, there is no 
need for any additional mechanical attachments to 
the instrument or any modifications of its internal 
design. If the instrument is originally overdamped, 
it can be brought back to ‘dead beat’ conditions by 
a simple gain control operation. A preliminary 
experiment to check the theory was carried out with 
‘an Evershed and Vignoles recording milliammeter, 
the dashpot of which was filled with glycerme. A 
directly coupled amplifier was adjusted until dead 
beat conditions were re-established. In this way it 
was possible to make the response of the meter 
extremely fast, the response time being of the order 
of 1/10 sec. 

Another possibility of using reactive feedback net- 
works to influence the response of a meter lies in 
placing the inductance L into the other arm of the 
network (Fig. 2). Here the conditions are oxactly 
analogous. The galvanometer equation, adapted to 
include the special feature of the feedback circuit, is 
again of the fourth order, reducing to one of the 
second order, if the feedback network is ‘tuned’ in 
frequency as well as damping to the galvanometer. 
But now the coefficients of both the zero and first- 
order term contain an expression proportional to A. 
Thus the apparent damping as well as the apparent 
frequency is affected, the latter being reduced as A 
is increased. This circuit is therefore particularly 
useful in conjunction with underdamped instruments. 


It returns them to conditions of critical damping or, 


if desired, to over-critical behaviour. 

It is probable that similar circuits to the ones 
discussed can be used for affecting the characteristics 
of a meter in any desired way, by suitably combining 
reactive and resistive components or by @ sequence 
of circuits of the types mentioned, one feeding into 
the next and finally into the meter. The possibility 
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of a general mathematical approach is being in- 


- vestigated. 


A detailed paper is to be published shortly. 
P. Savio 
Royal Naval Scientific Service. 
June 3. 


1 Roper, C. G., and Engelberger, J. T., Electronics, 117 (Nov. 1947). 


1 Hill, A. V., J. Sci. Instr., 8, 202 (1931); 11, 281 (1934) ; Proc. Roy. 
Soc., B, 126, 680 (1944). 


? Watton, W. L., J. Sci. Instr., 12, 115 (1985). 
“Preston, J. S., J. Sci. Instr., 28, 178 (1946). 
5 Irwin, J. T., ‘‘Oscillographs’’ (Pitman, London, 1925). 


6 Butterworth, S., Wood, A. B., and Lakey, E. H., J. Sci. Instr., 4, 
8 (1926). 


? Bebb, A. H., J. Sei. Instr., 10, 362 (1933). 





Biological Properties of a Substance 
Isolated from Wheat Middlings and of 
Hydroxymethylfurfuraldehyde 


Fornnowiwe on the description many years agot 
of a growth-inhibiting constituent of yeast, a number 
of plant extractives? and pure substances? have been 
reported to possess similar activity. A distinctive 
feature in the case of most of them is that in cultures 
in vitro the growth of connective tissue cells is in- 
hibited, but not that of epithelia. From this the 
conclusion was drawn that such action, if exerted 
in vivo, would lead to the retardation of growth in 
young animals since this depends upon the growth 
of their connective tissue, without interference with 
the vitality of such other tissues as the skin and 
blood-forming organs, the cells of which continue to 
multiply throughout normal life. A further inference 


was made that the growth of tumours might similarly : 


be inhibited, since this too depends upon a parallel 
growth of stroma. These expectations were, in fact, 
to some extent realized‘, but owing to the unsatis- 
factory nature of the material used the experiments 
were unconvincing. 

It now appears that action of this kind is not 
specific, being shown in varying degree by a number 
of aldehydes*^9, lactones*:? and other substances? 


: containing unsaturated groups. 


In the course of further attempts to isolate the 
naturally occurring agent from plant sources a sub- 
stance has been prepared from wheat middlings 
which is clearly of carbohydrate nature but has 
not yet been completely identified. In very brief 
outline the process is the following. Wheat middlings 


. „are quickly ‘extracted with 80 per cent alcohol ($ Hr. 


stirring; all processes must be expeditiously con- 
ducted), the extract concentrated under diminished 


‘ pressure below 60° to a small volume, washed with 


benzene, concentrated below 60° nearly to dryness, 
washed again with benzene, and excess absolute 
alcohol then added. The sticky solid precipitated is 
then twice extracted with hot absolute alcohol and 
the insoluble residue triturated with cold 95 per cent 
alcohol. The substance is then taken up in hot 
95 per cent aleohol and the solution is evaporated 
under low pressure. A modification of this pro- 
cedure has been employed in later experiments but 
the statements in the text apply to material made as 
described. Tested on young rats, it has been found 
to arrest growth at a daily dose of about 1 mgm., 


. given by the mouth. The effect is immediate and 


ceases directly administration is discontinued. 
During the progress of the work the probability 
seemed to emerge that a characteristic structural 
feature was a furanose- group, for the product was 
convertible by acid to hydroxymethylfurfuraldehyde. 
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This substance had already been found effective in 
arresting the growth of rats, at a dose of about 
2 mgm. per day, and similar activity was shown by 
the relatively insoluble polynier which tends to form 
spontaneously when hydroxymethylfurfuraldehyde, 
prepared in the pure state from,cane sugar, is kept. ' 

When tested on rats bearing the Walker carcinoma, 
all these. three substances have been found to cause 
retrogression of the tumours, taking effect in about 
a week. The dose necessary for the purpose is con- 
siderably larger, namely, about 15-45 mgm. per rat 
per day in the case of hydroxymethylfurfuraldehyde ; 
in all three cases it was noted that at this high level 
of dosage the increase of body-weight is no longer 
arrested but, if anything, accelerated. 

In a future communication more details will be 
given and, it is hoped, an indication of the precise 
nature of the active substance which we have isolated ` 
from wheat middlings, or, in some experiments, from 
malt extract. The two are not necessarily identical 
though they appear to have similar properties. 

We wish to express our obligation and thanks to 
Sir Robert Robinson for stimulating help and advice. 

; T. B. HEATON 
: G. M. ROBINSON 

Department of Pharmacology, and 

Dyson Perrins Laboratory, 

University of Oxford. 
July 20. 

1 Heaton, J. Path. Bact., 29, 293 (1926), 
3 Medawar, Robinson and Robinson, Nature, 151, 195 (1943). 
3 Haynes, Quart. Rev. Chem. Soc., 2, 48 (1948). 
‘Heaton, J. Path. Bact., 32, 565 (1920). , 
* Willmer and Wallersteiner, J. Physiol., 96, 16P (1939). 
* Boyland, Biochem. J., 84, 1196 (1940). 
? Haynes and Jones, J. Ohem. Soc., 954 (1848). 
* Andus and Quastel, Nature, 159, 320 (1947). 





Assay of norAdrenalin and Adrenalin in 
Extracts of Nerves and Tissues 


REcENT investigations have shown that the 
sympathomimetic activity present in several organs 
and in large amounts in adrenergic nerves, for 
example, the splenic nerves of cattle, is chiefly due 
to levo-noradrenalin or l-arterenol, which has been 
identified by quantitative biological and colori- 
metric tests (Eulerb?) By using the cats blood 
pressure in conjunction with the fowl’s rectal cecum 
(Barsoum and Gaddum?) as test preparations, showing 
activity ratios for l-adrenalin and l-noradrenalin of 
1: 2—4 and 20-30 : 1 respectively, adrenalin has been 
detected in: extracts of spleen, and splenic nerves, 
in amounts corresponding to 1-4 per cent of that of 
noradrenalin. ; : 

The biological assays have been -facilitated by 
using a method of purification, depending on ad- 
sorption of the sympathomimetic activity on alum- 
inium hydroxide (Shaw*). In order to increase the 
amount recovered with this method, the aluminium 
hydroxide, instead of being added as such, was 
formed in the trichloracetic acid extract of the organs 
by adding aluminium sulphate and sodium hydróxide. 
Adsorption was carried out at pH 7, and was practic- 
ally complete even with small amounts of aluminium 
hydroxide. The washed precipitate was dissolved in 
sulphurié acid, and the aluminium sulphate removed 
by precipitation with four volumes of ethanol at 
pH 3:6. About 70 per cent of the sympathomimetic 
activity was recovered by this procedure, and, since 
the extracts were only slightly coloured, and showed 
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$ i 
almost no contamination.with other substances likely 
to interfere with the tests, ib could be used directly 
for biological and colorimetric assays. The relative 
proportions of adrenalin and noradrenalin were thé 
same as in the crude extracts. For spleen and splenic 
nerves from cattle, the following ranges of figures 
may be regarded as representative. 


Tissues (cattle) ^— Ladrenalin-HCl ^ Larterenol-HCl 
Splenic nerves 0-2 — 0-5 10—20 ngm./gm. 
Spleen 0-05—0-12 2—4 5; 
U. S. v. EULER 
` Physiology Department, 
Karolinska Institutet, 
Stockholm. 
Aug. 3. 


t Euler, U. S. von, Acta Physiol. Scand., 12, 73 (1940). 

* Euler, U. S. von, Acta Physiol. Scand. (in the press). 

` Barsoum, G. 8., and Gaddum, J. H., J. Physiol., 85, 1 (1935). 
* Shaw, F. H., Biochem. J., 82, 19 (1938). 


Alloxan Diabetes in Dogs with Renal 
Pedicles Clamped 


Jiménez Díaz, Grande Covián and De Oya! have 
reported that in dogs in which the vessels of both kid- | 


neys were clamped, the intravenous injection of 
alloxan in doses of 80-100 mgm./kgm. failed to pro- 


duce either the hyperglyesmia or uremia observed , 


in controls in which the clamping was omitted. They 
postulated that “contact between alloxan and the 
kidney is apparently necessary for the display of the 
full diabetogenic effect". However, diabetes was 
observed on injecting alloxan during clamping of 
both renal pedicles in rats*? and rabbits‘. Recently, 
Jiménez Diaz and Souto Candeira5 postulated that 
“alloxan produces some kind of renal injury which 
accentuates diabetes. . . . In conclusion, the kidney 
is apparently not necessary for the production of 
alloxan diabetes, but renal injury produced by 
alloxan would contribute to accentuate it." 

Experiments were performed on dogs anssthetized 
with ‘Nembutal’ (33 mgm./kgm. intraperitoneally). 
Alloxan was injected intravenously (75 mgm./kgm.) 
in 25-465 sec. The fasting blood sugar-level was 
determined before and 24—48 hr. after the injection 
of alloxan. Some of the animals died before the end 
of 48 hr., so these have not been considered as 
valid. Out.of fifteen controls thirteen developed 
diabetes after alloxan injection. ‘The clamping of 
both renal pedicles followed by the alloxan injection 
had a clear protective effect since only two dogs out 
of eleven developed a full diabetic condition (see 
accompanying table). 


Diabetes due to intravenous injection of alloxan (75 mgm./kgm.) in 
dogs anwsthetized with ‘Nembutal’ (83 mgm./kgm. intraperitoneally) 


Procedure ' Diabetic 
Controls 13 out of 15 
Renal pedicles clamped EE i 
Renal vessels clamped P 


Renal nerves clamped 

Spleen vascular pedicle clamped 

Renal denervation and_clampin; 

Bilateral nephrectomy before alloxan 

Bilateral nephrectomy 2-12 hr. after 
renal clamping and alloxan 


4 HONAN 
AIAG OO 


When clamping was limited to the vessels (both 
renal arteries and veins), excluding nervous structures, 
only three out of eight dogs which were injected with 
alloxan developed diabetes. Likewise the clamping 
of both renal pedicles, excluding only the vessels, 
protected seven out of nine dogs so injected. 
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Alloxan injected immediately after denervation of 
both renal pedicles, leaving the renal arteries and 
veins intact (without clamping), also protected six 
out of seven dogs. 

Alloxan injected after bilateral nephrectomy caused 
an intense diabetes in all of five dogs. The same 
result was observed in seven. out of eleven dogs in 
which bilateral nephrectomy was performed 2-12 hr. 
after clamping and injecting alloxan. ` 

Finally, after injecting the alloxan after clamping 
the vascular pedicle of the spleen and maintaining 
the vessels clamped for 15 min. after the injection, 
all of six dogs failed to develop diabetes. 

These results confirm the observation that alloxan 
injection, immediately after clamping of both renal 
pedicles in the dog, fails to produce diabetes although 
microscopically lesions of variable degree in some 
B-cells of the islets have been found. The same pro- 
tection has been produced: (a) by clamping either 


: the renal vessels only or the nervous structures; 


, (6) injecting the alloxan after denervation of both 

renal pedicles leaving intact the vessels; (c) injecting 
ı the alloxan after clamping the vascular pedicle of 
spleen. 

Furthermore, the injection of alloxan after bilateral 
nephrectomy was followed by a full diabetic condition. 
Thus it seems that the presence of intact kidneys 
is not necessary in order to obtain diabetes after 
alloxan injection.  ' 

However, uremia seems to increase the severity of 
_alloxan diabetes, since when nephrectomy is per-: 

formed 2-12 hr. after the alloxan injection in dogs 

|; with both renal pedicles clamped, diabetes developed. 
in seven out of eleven dogs. 
' The results of these: experiments suggest the 
possibility that some kind of vasomotor reflex in the 
pancreas can be elicited from the renal pedicles due 
,to clamping, as was suggested by Gold’. In order to 
confirm this hypothesis, several experiments were 
‘carried out, injecting 3 c.c. of indian ink into the 
descending aorta, using a cardiac catheter introduced 
‘through the left carotid artery. The. pancreas was 
removed 3 min. after the indian ink injection. The 
results were as follow: in four control dogs the 
' pancreas showed a dark colour of variable intensity 
due to the indian ink injection; but in four dogs in 
which both renal pedicles were clamped immediately 
before the injection, the panereas showed its normal 
colour or was just a little “darker. Microscopical 
examination of the islets in the controls showed 
many capillary vessels with plenty of indian ink, 
while in the islet vessels of the clamped animals 
scarcely any indian ink was observed. These experi- 
ments seem to confirm the hypothesis suggested by 

Gold that a vaso-constrictor reflex in the pancreas 

can be elicited by the mechanical procedure of 

clamping, and thus prevents injected alloxan reach- 
ing the islets in sufficient concentration to produce 
destruction of B-cells and diabetes. 

B. A. Houssay 

C. MARTÍNEZ 
Instituto de Biología y Medicina Experimental, 

Costa Rica 4185, Buenos Aires. 
July 2. 
! Jiménez Díaz, C., De Oya, J. C., and Grande Covián, F., Rev. Clin. 
* Espanola, 21, 328 (1946); Nature, 158, 589 (1946). 
3 Gold, A., Nature, 159, 674 (1947). 
? Martínez, C., Gitter, S., and Covián, M. R., Rev. Soc. argent. Biol., 
23, 81 (1947). 


‘Duft, G. Le Wilson, D. C., and McMillan, O. C., Nature, 159, 575 


* Jiménez Dfaz, C., and Souto Candeira, J., Rev. Clin. Espanola, 27, 
' 335 (1947). 
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Effect of Hypophysectomy on Glycogen 
Deposition in Isolated Muscle 


RESULTS of experiments previously reported from 
this Institute in 1944 ! indicated that when extracts 
of the anterior pituitary gland were administered to 
rats, insulin did not exhibit its usual action in pro- 
moting glycogen deposition in musele as studied on 
the rat’s diaphragm according to the technique of 
Gemmill*. In 1945 Cori e£ al. ' reported the results 
of experiments on the effect of anterior pituitary 
extract and of insulin on hexokinase activity in tissue 
extraets obtained from rats. 

It was found that when anterior pituitary extract 
was either injected into the intact animal or added 
to tissue extracts, hexokinase activity was inhibited. 
However, when insulin was added to such extracts, 
it appeared that this latter hormone released hexo- 
kinase from the anterior pituitary extract inhibition. 
Further, Cori considered that insulin per se did not 
enhance hexokinase activity. 

As our investigations were carried out on- intact 
muscle, it is difficult to make any strict comparison 
with the experiments of Cori. 

It seemed, however, that any direct effect of insulin 
on hexokinase activity would be best investigated 
on hypophysectomized animals. Thus the inhibiting 
effect of the anterior pituitary on the hexokinase 
activity would be abolished, resulting in inerease of 
glycogen deposition as compared with normal animals ; 
and if a further increase occurred as a result of the 
addition of insulin itwould bereasonable to assume that 
insulin exerted a direct action on hexokinase activity. 

On the other hand, insulin should have no effect 
on the deposition of glycogen in the diaphragm 
of the hypophysectomized rats if its action were 
limited to the release of anterior pituitary inhibition. 

In our experiments the methods employed have been 
reported in previous papers!)4. Hypophysectomy was 
performed according to the technique of Thompson’. 
, Ten to fourteen days were allowed to elapse between 
the operation and excision of the diaphragm. A 
summary of the results obtained are shown in the 
following table. 













Hypophysectomized rats 
Mean of 20 animals 


Normal rats 
Mean of 28 animals 





Glycogen % Glycogen % 


Without With ‘Without With 
insulin insulin | Increase insulin insulin 
(a) (b) (e) (d) (e) 


0:269 0°53 0-261 0:364 0:766 





Inerease 
o 





0:402 





For columns (a) and (d) ¢= 4:19 P 0-001 
(c) and (f) t— 5-6 P 0:001 
From these results it appears that hypophysectomy 
increased the hexokinase activity in the isolated 
diaphragm of the rat and that it is further enhanced 
by the addition of insulin. Thus we are of the opinion 
that insulin has a direct effect on hexokinase activity. 
We would like to express our sincerest thanks to 
Mr. A. F. Doutch for the statistical analysis. 
' J. BORNSTEIN 
J. F. NELSON 
Baker Medieal Research Institute, 
Alfred Hospital, Melbourne. 
July 26. 


1 Nelson, J. F., Austral. J, Exp. Biol., 22, 181 (1944). : 

a e Xx E ax Hamman, L., Jun., Bull. Johns Hopkins Hosp., 

3 cori, ©, E- Pries, W. H., and Coldwick, S. P., J. Biol. Chem., 180, 
3 (1 . 

* Corkill, A. B., and Nelson, J. F., Med. J. Aust., 172 (1) (1947). 

* Thompson, D., Hndocrin., 16,257 (1932). : 


NATURE 


October 9, 1948 va. 162 


Cytochemical Demonstration of Ketosteroids 
Iw a number of cytochemical papersb? it has been 
claimed that «-hydroxyketones, such as deoxy-: 
corticosterone, give a purple colour with reduced 
fuchsin in Feulgen’s ‘plasmal’ reaction. In this 
reaction the material under test is treated with cold 
saturated aqueous mercuric chloride solution, then 
with reduced fuchsin. According to Dempsey e£ al.3, 
aqueous mercuric chloride oxidizes the hydroxy- 
ketone to an aldehyde, which then reacts with 
reduced fuchsin. ' 
We havo now studied this reaction with three pure 
samples of deoxycorticosterone, one kindly supplied 
by Prof. T. Reichstein, Pharmazeutische Anstalt der 
Universitaet Basel, one kindly supplied by the British 
Drug Houses, Ltd., and the other prepared by one of 
us (C. W.S.) by hydrolysis of a sample of deoxy- _ 
corticosterone acetate kindly supplied by Dr. F. T. 
Hewett, Organon Laboratories, Ltd., London, S.W.19. 
The sample prepared from the acetate was purified by 
sublimation at 0-001 mm. and recrystallized from ether. 
With none of these samples have we been able to 
obtain any evidence of oxidation of deoxycortico- 
sterone to an aldehyde by aqueous mercuric chloride. 
We conclude that this technique cannot be relied 
upon to demonstrate the cytological location of 
«-hydroxyketones. Our experiments have been 
restricted to one such compound; but the facts of 
organic chemistry indicate that the «-hydroxyketo- 
grouping in deoxycorticosterone may be regarded 
as typical, and only atypical a-ketols, if any, will 
react as postulated by Dempsey and Wislocki. 
: ` R. J. Boscorr 
i : ANITA M. MANDL 
Department of Anatomy, 
. Medical School, 
Birmingham 15. 
; J. F. DANIELLI 
C. W. SHOPPER 
Chester Beatty Research Institute, 
Royal Cancer Hospital (Free), 
Fulham Road, London, S.W.3. 
June 26. 
1 Dempsey, E. W., and Bassett, D. L., Endocrin., 88, 884 (1943). 
* Dempsey, E. W., and Wislocki, G. B., Endocrin., 85, 409 (1044); 


Physiol. Rev., 28, 1 (1946). 
* Dempsey, E. W., et al. (private communication, Feb. 17, 1948). 


p-Aminobenzoic Acid a Growth-Factor for 
Certain Brewer's Yeasts 

Mosr of the single-cell strains of English brewery 
top fermentation yeasts so far examined grow well 
at 25° C. in forty-eight hours in a synthetic glucose- 
mineral salts medium, containing (NH,),HPO, as 
the ‘sole source of nitrogen and biotin, pantothenic 
acid and inositol as accessory growth factors (‘bios’). 

However, two single-cell ‘strains, isolated from 
different breweries, failed to grow even after six 


‘days incubation at 25°C. in the medium containing 


the three factors mentioned above and in addition 
riboflavin, aneurin, nicotinic acid and pyridoxin. "The: 
missing factor proved to be p-aminobenzoic acid, 
addition öf 0-01 ugm. per ml. of which induced heavy 
growth in the presence of other essential bios factors. 
One strain, designated ‘Yeast 45’, required biotin 
as an essential growth factor in addition to p-amino- 
benzoic acid, pantothenic acid (or B-alanine) being 
strongly stimulatory, but not essential for good 
growth. The other strain (“Yeast 47’) required both 
biotin and pantothenic acid (or B-alanine)-in addition 
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to p-aminobenzoie acid as essential bios constituents, 
while inositol and & mixture of riboflavin, aneurin, 
nicotinic acid and pyridoxin each has a stimulatory 
effect. : 

While p-aminobenzoic acid is recognized as a growth 
factor for many organisms, of which Acetobacter sub- 
oxydans, Clostridium acetobutylicum, Lactobacillus 
arabinosus and Neurospora crassa have been employed’ 
for microbiological assays of p-aminobenzoic acid, I 


am not aware that strains of brewer’s yeast exacting: ` 


towards p-aminobenzoic acid have been reported. The 

response of ‘Yeast 45’ and of “Yeast 47’ to p-amino-: 

benzoic acid is so striking as to suggest that either 

organism may prove suitable for the microbiological 

assay of the vitamin. : 
CYRIL RAINBOW 

Department of Industrial Fermentation, 

University, Birmingham 16. 
June 29. 


A Test for Mutagenicity of Methyl- 
cholanthrene 


RECENT results by Strong? and by Carr? on mice, 
and by Demerec‘ on Drosophila, have focused interest 
on & possible connexion between mutagenicity and 
carcinogenicity, which in the past has often been 
claimed on theoretical grounds. While Auerbach’ 
failed to produce mutations by injection of 1:2:5:6 
dibenzanthracene into Drosophila, Demerec obtained 
positive results with a number of carcinogens, in- 


cluding dibenzanthracene and methylcholanthrene, . 


when these were administered to the flies in the 
form of aerosols. Still a different possibility of 
administration is by addition of the carcinogen to the 
food of the larvæ, since fluorescence tests carried out 
by Fabian and Matoltsy? have shown that methyl- 
cholanthrene given in this way enters into the gonads. 
An experiment using this method was under way 
when Demeree's first results were published, and its 
outcome will be briefly presented. The food contained 


powdered methylcholanthrene in a concentration of : 


0-01 per cent. No live yeast was added to the culture 
vials, in order to avoid complications through offering 
the larve an alternative supply of untreated food. 
Fluorescence tests showed that methylcholanthrene 
or a fluorescent derivative of it had penetrated into 
the gonads of the imagines which emerged in the 
treated vials. In spite of this, no evidence for muta- 
genic action of methylcholanthrene was obtained in 
tests for sex-linked lethals. Only two lethals were 
found in 1,012 chromosomes from treated dd (com- 
pared with one in 1,007 control chromosomes), and 
three in 1,026 chromosomes from treated 99 (com- 
pared with two in 1,014 control chromosomes). 
The discrepancy of this result with- that obtained 
by Demerec seems to prove the superiority of the 
aerosol method for this type of experiment. How- 
ever, closer inspection of the data makes this doubtful. 
` According to the data shown by Demerec at the 
Eighth International Congress of Genetics, aerosol 
treatment with methylcholanthrene produced 25 
lethals in 4,671 treated X-chromosomes, as com- 
pared with 28 in 10,006 control chromosomes, a 
statistically significant difference. On the other 
hand, there is no significant difference between 
Demeree's positive and our negative result in’ the 
treated series. It may well be that the feeding 
method, when done on a comparably large scale, 
might be as effective in demonstrating the mutagenic 
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capacity of methylcholanthrene as the £erosol method. 
Whatever method is used, it seems obvious that only 
experiments involving very large numbers of cultures 
will be able to reveal mutagenicity in substances of 
either low mutagenic potency or else low power of 
penetration to the chromosomes of the germ cells. 
S. BHATTACHARYA 
Institute of Animal Geneties, 
Edinburgh. 
Aug. 16. 

1 Strong, L. C., Cancer Res., ?, 44 (1947). 
? Strong, L. C., Amer. Nat., 81, 50 (1947). "ES 
* Carr, J. G., Brit, J. Cancer, 1, 152 (1947). 
* Demereo, M., Nature, 159, 604 (1947). 2 
5 Auerbach, C., Proc. Roy. Soc, Edin., 60, 559 (1910). 
$ Fabian, Gy., and Matoltsy, G., Nature, 158, 011 (1946), 


Fungal Mutations Obtained with Methyl 
Xanthines 


In studying the ability of various chemicals to 
induce mutations in fungi, we found a very striking 


_ effect of the two purine compounds, caffeine and 


theophylline, which seems to be of interest from 
several points of view. 

Most of the experiments were performed with the 
ascomycete, Ophiostoma multiannulatum, conidia of 
which were treated with the chemicals under test. 
Since we looked for specific actions, only clear-cut 
ı physiological mutations implying biochemical de- 
ficiencies were isolated and identified. The technique 
is described in another paper’. 

Of the purine compounds tested, caffeine and. 
theophylline showed the strongest activity. An 
, addition of 0-05-0-15 per cent caffeine to a growing 
. conidial culture causes a decrease in the multiplica- 
: tion rate of the conidia. With 0-2 per cent or more 
_of caffeine, growth is completely inhibited, and the 
, conidia are killed at a rate which seems to bo a 

function of the concentration of caffeine present. The 
, corresponding figures for theophylline are 0:2-0-5 per 
cent and 0-6 per cent respectively. 

In platings made from such cultures with inhibited 
.growth, where most of the conidia have been killed, 
„as well as from conidial suspensions in pure caffeine. 
solution, & great number of morphologically deviating 

monoconidial mycelia appeared. 

For certain reasons we chose to examine the possible. 
‘mutagenic effect of these substances in concentra- 
tions which just inhibit the growth, and slowly kill 
the conidia. It was found that under the experi- 
mental conditions, caffeine reached its maximal 
mutation-producing effect in five days, when 0-2 
per cent conidia were still alive. The same seemed 
to be valid for theophylline. 

' This technique probably does not exclude the 
possibility of nuclear divisions (in spite of the in- 
hibited growth), and the mutations found are, there- 
fore, if they are induced, not certainly to be looked 
upon as ‘zero-point mutations’ in the sense of 
Demerec and Latarjet*. 

As appears from the accompanying table, about 
the same percentage of biochemical mutations was. 
obtained from all the four platings of conidial sus- 
pensions treated with caffeine for 5-8 days, namely,. 
€. 1 per cent. Theophylline produced a poorer yield,. 
€. 0-6 per cent. These values are, in comparison with 
those obtained with other chemicals, very high. 
X-ray irradiation usually gives in Ophiostoma 1-8 per ' 
cent biochemieal mutations, and nitrogen mustard 

. has sometimes given up to 1:3 per cent. Untreated;. 
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/ 
Number of mutants isolated after treatment 
with 
n . 0-6 9, 
0-2 95 ‘caffeine theophylline 
Treatment in days 
Total 
5 6 7 8 
Factor 
required 
Reduced 
sulphur -— | — | =| — 1 1 
Arginine 1 8| —]|— 2 3 
Lysine 1 1 1|— 1 d 
Methionine &i—|—|— 1 1 
Other amino- | - 
acids 1]|-— 1|— 1 1 
Hypo- 
xanthine 8 1 1 1 —|— 
Uracil — | — | =| — 1 1 
Inositol 7 6 b 2 5 7 
Niacin > 4 8|] — 1 — — 
Biotin — li—|-— LT 
Notidentified | — | — | — 2 1 2 
No. of 
mutants 18 | 144 8 8 
Conidia 
isolated 2264 | 1202| 880 | 398 
96 living | 
Aias 0:201 0:08 | 0-04 | 0-0: 
% mutant 
per 0:8 IL {09 |15 





growing conidial cultures of Ophiostema from which 
the conidia for these experiments were taken have 
never been found to contain more than 0-06 per cent 
biochemically deficient conidia; in most control 
experiments none was found. 

Of the other methylated purines which we have 
so far synthesized, only 1,7-dimethyl hypoxanthine 
has been tested, which produced a weak, statistically 
not definitely significant, action similar to that 
described above: 

Although it seems most likely that caffeine and 
theophylline act as real mutagens, as for example 
nitrogen mustard, the possibility of a selective effect 
through differential killing has to be considered?. A 
fact that perhaps speaks in favour of this latter 
‘interpretation is the distribution of the mutants 
among the different physiological types, the vitamin- 
deficiencies (especially imositol-less mutants) being 
much more numerous than in irradiated or nitrogen 
mustard treated material‘. 

A further elucidation of the phenomenon appears 
to be desirable for several reasons. Caffeine and 
theophylline occur in some plants in considerably 
higher concentrations than those active in our ex- 
periments. Of these two substances, at least caffeine 
interacts, as we have found, in an interesting way in 
the fungus cell with adenine, one of the chemically 
'elosely related smino-purines, which are essential 
constituents of the nucleo-proteins. 

This investigation of the physiological and genetical 
- effects of methyl xanthines, and other purine com- 
pounds, is being continued. 


à 


Nizs Frms 
` ! Benet KIHLMAN 
Institute of Physiological-Botany, 
University of Uppsala. 
| duly 3. i 
1 Fries, N., Physiologia Plantarum, 1, 830 (1948). 
2 Demerec, M., and Latarjet, R., Cold Spring Harbor Symp. on Quant, 
Biol., 11, 38 (1946). 
3 Witkin, E. M., Cold Spring Harbor Symp. on Quant. Biol., 12, 256 
(1947). Fries, N., Hereditas, 34, 338 (1948). ` 
4 Fries, N., Nature, 159, 199 (1947). 
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Yeast and Rickets 


Somm years ago, Brause, Kon and White’ proved 
that an addition of high amounts of dried'yeast in 
the ration of pigs produced rachitogenic symptoms. 
During the feeding practice in our Institute with 
chickens, we sometimes found that an addition of 
2 per cent of dried yeast in the mash (about 1 per 
cent calculated on the total ration) resulted in a 
somewhat retarded growth, particularly if the animals 


` did not need the supplement of the B-vitamins pro- 


vided by this product. 

In the light of this experience, we were highly 
interested in the communication by Hoff-Jergensen?, 
in which he ascribes the unfavourable properties of 
dried yeast to the presence of a specific phytase- 
inhibiting substance. 

In order to repeat his experiments, we worked with 
& phytase preparation, made according to the 
directions of Adler’. The splitting of phytin (Ciba) 
was measured after incubation at 30°C. at pH 5-6 
for 1-2 hr., by determining the increase in inorganic 
phosphorus as well as by direct phytic acid~phos- 
phorus determinations. At the beginning of the in- 
cubation periods, 50 ml. of reaction mixture contained 
12-5 mgm. of phytin and 12-5 mgm. of the phytase 
preparation. The splitting was calculated as a per- 
centage of the phytic acid originally present. 

The yeast extract was prepared by shaking 4 gm. 
of dried brewer’s yeast with 30 ml. of 0:2 N hydro- 
chlorie acid for 2 hr. The centrifugate was brought 
with dilute sodium hydroxide to pH 5:6 and the 
volume was made up to 100 ml. 12:5 ml. of this 
extract (containing approximately 4 mgm. of in- 
organic phosphorus) was used per 50 ml. of reaction 
mixture. In addition, determinations were made 
after adding 4 mgm. of inorganic phosphorus in the 
form of potassium dihydrogen phosphate. 

The results are summarized in the accompanying 
table. 


Percentage splitting of phytic acid after 2 hr, Figures in brackets: 
after 1 hr. 























Splitting (per cent) 
Calculated Calculated 
Buffer Addition from increase | from direct 
E in inorganic phytic acid~ 
phosphorus phosphorus 
determinations 
Acetate | None 34 66 
5 12-5 ml. yeast extract 20 a7 
3 4mgm. inorganic phos- 
i phorus (as KH,PO,) 24 89 
Citrate | None 38 (23) 87 ti 
a 12-5 ml. yeast extract 19 ( 8) 65 (81 
5$ 4 mgm. inorganic phos- 
‘phorus (as KH4,PO,) — (10) 65 (32) 
^ 





1 


As the figures show, we, could not confirm the 
presence of & specific phytase inhibitor in yeast. The 
inhibition by the yeast extract can be explained 
fully by taking account of the presence of inorganic 
phosphorus. 

Moreover, it is interesting to note that the results 
calculated from direct phytic acid determinations are 
much higher than the results calculated from the 
inorganic phosphorus determination. This is due to 
the fact that lower phosphoric acid esters of inositol 
are not precipitated with the ferric chloride reagent 
in the circumstances of the MeCance and Widdowson 
method for phytin. determination. It shows that the 
ester bonds in inositol-pentaphosphoric acid, tetra-' 
phosphoric acid, etc.,.are not hydrolysed easier than 
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the first bond which had been split in the phytin 
molecule. Ws E 
_ Most of the experimental work for this investiga- 
tion was done by Miss M. W. Muyen. I am indebted 
to Dr. J. Grashuis for his interest. 
Ta. J. pg Man 

“de Schothorst” Institute for the Study of 

Animal Nutrition, 

Hoogland, Holland. 


1 Brause, R., Kon, K., and White, E. G., J. Comp. Path., 53, 161 
(1943); 854, 88 (1944). 

* Hoff-Jorgensen, E., Nature, 159, 99 (1947). 

* Adler, L., Biochem. Z., 75, 319 (1916). 


Usine purified enzyme preparations and certain 
‘samples of dried yeast, we have met with the same 
difficulties as has Dr. de Man in reproducing our 
first results. We found, however, that the inhibition 
increased the longer the duration of the experiment, 
and that the inhibition was considerable when rye 
bran and dried yeast were incubated together over- 
night before the adding of the substrate. Experi- 
ments show that phosphatases from the bran under 
these conditions split considerable amounts of in- 
organie phosphate from phosphorie aeid compounds 
present in yeast. It seems to be this inorganie phos- 
phate which is responsible for our finding of an 
inhibition of phytase by yeast. 

E. HoFF-JOeRGENSEN 
Biokemisk Institut, 
Kebenhavns Universitet. 





Stimulation of Adventitious Root Formation 
by Fungal Metabolic Products 


IN an attempt to elucidate the contradicting views 
concerning the nature and properties of Fusaria 
metabolic products responsible for cotton and tomato 
wilts, certain substances (stimulating for adventitious 
root formation) have been detected in the fungal 
filtrates, These experiments have been originally 
earried out with the aim of testing the two following 
points. 


elie n 


| 
j 
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(1) The response of healthy cotton cut shoots to 
the metabolic products of either a specific pathogen 
(Fusarium vasinfectum) or a non-specific pathogen 
Two Egyptian varieties of 
cotton were used for this purpose: one is a wilt- 
resistant variety, ‘Ashmouni’, and the other is a 
susceptible one, ‘Giza 26’. 

(2) The response of healthy tomato cut shoots to 
the metabolie products of either a specific pathogen 
(Fusarium lycopersici) or a non-specific pathogen 
(Fusarium vasinfectum). Two varieties of tomato 
were used, namely, ‘Pritchards’ and ‘North Dakota’. 

The filtrate was obtained by growing the fungus 
in Richard’s solution for twenty-eight days at 30° C. 
The solution was then freed from the fungus, and 
was passed through a Berkefeld filter. The fungal 
filtrate was then divided into three portions: (a) a 
portion was kept unheated ; (b) a portion was boiled 
for fifteen minutes; (c) a third portion was treated 
with 96 per cent alcohol. A creamy white precipitate 
is obtained, which is filtered off and dried; an 
aqueous solution of the precipitate has been prepared. 
The remaining .precipitate-free filtrate has been 
distilled under vacuum to remove the excess of 
alcohol, and was, afterwards kept for forty-eight 
hours at 60°C. to remove the last traces of 
alcohol. 

Freshly cut healthy shoots were dipped in either 

the unheated or the boiled fungal filtrate, in the 
solution of precipitate, in the precipitate-free filtrate, 
or in the precipitate plus the precipitate-free filtrate. 
Control experiments were also made by using fresh 
Richard's solution and sterilized tap water. The 
treated cut shoots were left at ordinary laboratory 
temperature (18-20? C.) and examined at regular 
intervals. 
_ An interesting phenomenon has been observed when 
the cotton shoots (of the resistant 'Ashmouni' variety) 
were placed in the unheated Fusarium vasinfectum. 
filtrate; adventitious roots started to appear on-the 
fourth dey (Fig. 1) No similar phenomenon has 
been seen, however, with the susceptible 'Giza 26' 
variety on any experimental treatment of the fungal 
filtrates. 











a b 
Fig. 1 Fig.2 


“Fig. 3 





Fig.1. Cut shoots of ‘Ashmouni’ cotton growing on: (a) boiled Fusarium vasinfectum filtrate, and (b) unheated filtrate of the same fungus 
Fig. 2, Cut shoots of "Pritehards' tomato grown in! (a) B solution of precipitate from Fusarium lycopersici filtrate, and (b) pure 
p "y ichard's solution | . 
Fig. 3. Cut shoots of ‘North Dakota’ tomato grownin : (a) aqueous solution of precipitate from Fusarium lycopersici filtrate, and (b) pure 
i i Richard’s solution 


576 


Unlike cotton, the adventitious root S Tornati, in 
the cut shoots of the two experimental tomato 
varieties, was found to be stimulated as a response 
to the metabolic activity of either the specifie or the 
non-specific Fusarium species; the presence of the 


active principle—responsible for root stimulation—is - 


only restricted, however, to the solutions of precip- 
itates. Although adventitious root formation was 
induced in both tomato varieties, yet their develop- 
ment in ‘North Dakota’ was not so vigorous as that 
of the ‘Pritchards’ tomato variety (Figs. 2 and 3). 

The fungal metabolic products responsible for root 
stimulation seem to be thermolabile and filterable 
through & Berkefeld filter. Further detailed studies 
concerning the possible nature and detailed properties 
of these substances are still in progress. 


M. A. MOSTAFA 

M. S. Natu 

Faculty of Science, g 

Fouad I University, 
Cairo. 





Blood System of the Gut of Arenicola marina 


DumiwG the course of my present investigation 
into the functional anatomy of the gut of Arenicola 
marina, Y have found that Ashworth! describes 
the sub-intestinal blood vessels (sinuses) along part 
of their length only. He states that these vessels 
"commence just behind the heart and may be traced 
to the level of the twelfth sete, behind which point 
they disappear". 
binocular microscope, it is possible to trace out these 
vessels, which have been renamed the sub-enteric 
vessels, along the whole length of the gut. Indeed, 


they are visible with the naked eye. This observation- 


I believe to be of importance as it shows that the same 
basic pattern underlies the blood system in all parts 
of the gut. Serial sections have confirmed this point. 
^ The blood system of the gut of the lugworm 
appears to be as follows. 

The dorsal vessel runs along the dorsal surface of 
the gut, starting as a network of vessels near the 
anus and dividing into several branches under the 
prostomium. Along its entire length this vessel gives 

“off branches to the complicated blood-sinus system 
lying in the walls of the gut. : 

The ventral vessel runs underneath the gut 
beginning as & plexus of vessels surrounding the 
proboscis and breaking down into a plexus near the 
anus. This vessel, unlike the dorsal vessel, has no 
connexion with the blood sinus of the gut. 

Four definite longitudinal tracts can be distin- 
guished in the blood plexus in the gut wall: (a) two 
sub-enteric vessels; (b) two lateral enteric vessels. 
The former are very fine and run along the gut 
from the cesophagus to the anus on either side of the 
mid-ventral line. The latter are confined to the 
cesophagus and the front half of the stomach. In 
segment 7 the lateral enteric vessels are enlarged to 
form the ‘auricles’ which pulsate. The enteric vessels 
communicate on either side with the ventral blood 
vessel by two thick-walled muscular ventricles. 

The four longitudinal tracts are linked to each 
other and with the dorsal vessel by means of primary 
transverse tracts, which lie between the rows of 
pouches in the stomach region. The primary tracts 
are linked with one another by finer secondary tracts. 

The work mentioned here was carried out partly 
at University College, London, and partly at the 
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; Imperial College of Science and Technology, under the : 


supervision of Mr. G. P. Wells, to whom I tender 
my sincere thanks. 
Doris M. KERMACK 

Department of Zoology, 

Imperial College of Science and Technology, 
Prince Consort Road, 
London, S.W.7. 
Aug. 10. 

* Ashworth, J. H., L.M.B.C. Monograph “Arenicola” (1004). 


Extrafloral Glands of Cucurbitaceze 


I Have already pointed out! that quite a good 
number of species of Cucurbitaces are provided with 
well engineered devices for exudation of surplus 
water and waste substances. These plants, being 
primarily moisture loving, have structures especially 
suited to exudation of aqueous fluids which are 
absorbed in quantity in excess to the requirement, : 
physiological conditions being very favourable for 
rapid absorption. The genera Coccinia, Luffa, 
Lagenaria, Momordica, Cucurbita, etc., develop extra- 
floral nectaries. In Coccinia cordifolia (Linn.) Cogn. a 
few glistening glands are present on the lamina round 
about the basal region of the midrib on the adaxial 
leaf surface; in Luffa acutangula (Linn.) Roxb. and 
L. cylindrica (Linn.) Roem. these glands are often 
found scattered all over the lamina besides.a special 
fleshy glandular probract being developed at the base 
of the peduncle of the male and female inflorescences; — 
in Lagenaria vulgaris Ser. (Lagenaria leucantha (Duch.) 
Rusby) two bilateral glands are present at the remote 
end of the petiole and in Momordica cochinchinensis 
(Lour.) Spreng. a few are found at the petiole end. 
or on the lateral marginal costa at the leaf-base ; in 
Cucurbita pepo Linn., C. maxima Duchesne and C. 
moschata Poiret minute club-shaped glands do develop 
at the abaxial leaf surface. 

The structure of the extrafloral glands is- well 
planned for efficient discharge of waste substances. . 
The essential parts of a gland are the: (1) supply 
tissue (Figs. 1 and 2, ST), (2) filter tissue (Figs. l. 
and 2, FT), and (3) external excretory. tissue or 
osmotic tissue (Figs. 1 and 2, ET).- The conducting: 
elements—the vessels and the tracheids—are arranged . 
all round the glands for translocation of catabolic 
substances in solution to the vital supply tissue. . 
This supply tissue is made of somewhat elongated 
cells with a distinct nucleus in each cell. As the supply 
tissue is charged with sufficient fluid, it filters through 
the single-layered lignified bilaterally thickened 





d 1. Portion ofa flowering branch of Luffa acutangula Roxb. 
(a) Female flower ; (b) leaf? (c) glandular fieshy probract (x D; P. 
E. (ex) pro raot (x 2) : 
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( 
B., bundle; F.7., fil 
external osmotic tissue ; S.Z., supply tissue 


i 





a acutangula (L.) Roxb. Transverse section of a 
of the same probract as in Fig. 2. (x 100) 


G, Gland; F.B., vascular bundle; F.7., filter tissue; E.P., 
external osmotic tissue; S.7., supply tissue 


We. d. 


filter tissue. An interesting biological significance is 
attached. to this characteristic filter tissue having 
selective influence on the exudate. Filter tissue 
guards against the passage of essential nutritive 
-substances through it and permits only waste sub- 
stances to filter through. The activity of secretion 
is greatly influenced by the presence of sugar in the 
secreting cells which acts as osmotic substance. (The 
‘sugar is obtained by photosynthesis.) The rate of 
;Beeretion is also greatly influenced by temperature 
-and sunlight. The secretory activity increases with 
the: rise of temperature and decreases with the fall 
_of it. Most active secretion is marked during the 
“warmer part of the day. 
^ Phat the extrafloral nectaries are concerned with 
"the vital functions of the plant is evident, due to 
"their presence in the developing organs of the 
“plants. The sugary secretion from the gland 
also attracts ants and insects and possibly helps in 
the biology of pollination. Ants are the commoner 
visitors. They probably perform a defensive function 
too. 
> The investigation is in progress, and details will be 
‘published in due course. 
: H. L. CHAKRAVARTY 
Royal Botanic Garden, 
Edinburgh. 
; Aug. 9. 
(V Philippine J. Sci., 68, No. 4, 426 (1937). 





_ New Colour and Fluorescence Reactions in 
.the Steroid and Synthetic CEstrogen Series 


By using suitable solvents as diluents in the reaction 
-mixture to modify the phosphoric test for natural 
cestrogens!, new and apparently specific colour or 
-fluorescence tests have been found for trans trans 
"A*:*.androstenediol.3: 17, diencestrol, 17-ethinyl 
estradiol, 17-methyl androstenediol.3 : 17, d-l-equilin, 
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estriol, l6-keto «estradiol, cestrololactone acetate, 
and Westerfeld’s lactone acetate. The use of low 
temperatures in two of these reactions: may be 
advantageous in the examination of biological extracts. 
Conditions have been found for the quantitative 
estimation of androstenediol and dienosstrol. Further 
work on the quantitative estimation of the other 
compounds is in progress and will be published 
elsewhere. 

Series A. Natural estrogens and related phenols. 
The compound dissolved in 0-2 o.c. glacial acetic 
acid is mixed with 1-8 c.c. 88 per cent w./w. phosphoric 
acid, allowed to stand at room temperature for at 
least one hour prior to dilution with 3 c.c. cold glacial 
acetic acid. Resulting colours and fluorescence are 
noted before and after dilution with acetic acid. 
Some of the results are shown in the accompanying . 
table. Qistriol gives a much more intense green 
fluorescence if propylene glycol is substituted. for 
acetic acid and the mixture heated at 100°C. for 
ten minutes. Similar heating with acetic acid instead 
of propylene glycol gives a mauve-coloured solution 
with a pale greyish-blue fluorescence in ultra-violet 
light. 


Colour of fluorescence 


Substance in ultra-violet. light Comments 
(Estrone, equilenin, r 
dihydroequilenin } Green * 
a-CEstradiol Blue-green 
18-keto-cestradiol Light-green 
3-Hydroxy-16-keto-  Yellow-green Oxygen at 17 position is 
equilenone not necessary for fuor- 
: escence development: 
A 14:15-Hydroxy- - » 7 ati 
16-ketoequilenone 
l:Keto 2-cmethyl 7- — Light-green Steroid  struefure not 
hydroxy 1.2.3.4-tetra- essential for green fuor- 
hydrophenanthrena 2- escenee, 
acetic acid 
B:Naphthol Weak-green P 5 
a-Naphthol No appreciable 
B fluorescence : 
17-Ethinyl estradiol Orange Fluorescence ig rapidly 


quenched during addi- 
tion of more acetic acid. 
À deep. pink unstable 
eolour then develops 
Blood-red colour, Stable 
for many days  . 

.On addition of the cold 
acetic acid a pale pink. 


d-t-Equilin Pink, with addi- 


tional acetic acid 


Brillant. green- 
blue on heating 


Acetate of Wester- 
feld’s lactone 


(with additional colour developed 
acetic acid) at 
80° 5 min. 
Acetate of Jaecobsen's 5 ys No ink colour was 
iestrololactone obtained as for Wester- 
feld's lactone y 
Stilbestrol, hexæstrol, \ 
p-hydroxypropio- No green 
phenone j 
Dienostrol Deep blue 


Technique of Series B 
used. 


Series B. Quantitative procedure for dienastrol. 
25-100 ugm. of diencestrol dissolved in glacial acetic 
acid is mixed with 1-8 c.c. 85 per cent phosphoric acid. 
A sequence of yellow, orange, orange-pink and pink 
colours develops on standing at room temperature 
for one hour. Subsequent heating at.100° C. for one 
hour followed by addition of 3 c.c. of acetic acid and 
re-heating for a further hour-results in the quantita- 
tive formation of a bluish-purple colour. An intense 
violet-blue fluorescence is also given. “Hexcestrol, 
stilbesstrol, hydroxybenzoic acids and pyrocatechol 
do not give this reaction, but ésodiencestrol gives a 
similar colour. The presence of excessive amounts of 
p-hydroxybenzoio acid interferes with the quantita- 
tive determination of diencestrol. 
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Series O. Non-phenolic steroids. 25-250 ugm. of 
androstenediol dissolved in .0:2 c.c. glacial. acetic 
acid is mixed with 1-8 e.e. 85 per cent phosphoric 
acid, warmed at 55°C. for fifteen minutes, cooled 
and diluted to 5 c.c. with glacial acetic acid. After 
standing at room temperature in the dark for seventy- 
five minutes a violet colour and violet fluorescence 
(ultra-violet) develops. 

This colour reaction appears to be specific for 
androstenediol and is not given by cholesterol, 
pregnandiol, cholic acid, 17 ethinyl androstenediol, 


progesterone, desoxycorticosterone acetate, preg- 
nenolone,  A5:9 16:27-pregnanedienolone 3 : 20, 
trans’ testosterone and methyl testosterone. trans 


trans. Methylandrostenediol 3:17 gives a bright 
green fluorescence with very little colour, whereas 
dehydroandrosterone gives an unstable deep pink 
colour. 

Conditions influencing the ease and degree of de- 
hydration of the compounds under test are evidently 
of eonsiderable importance in the development of 
colour and fluorescence. 

R. J. Boscorr 
Anatomy Department, 
Medical School, Hospitals Centre, 
Birmingham 16. 
Sept. 1. 


1 Finkelstein, M., Hestrin, 8., and Koch, W., Proc. Soc. Exp. Biol. 
E Med., 64, 64 (1947). 





Fermentation of Pyruvate, e-Hydroxybutyr- 
ate and of C,-dicarboxylic Acids by some 
Butyric Acid-forming Organisms 


ACCORDING to several authors, pyruvate is an 


intermediate in the formation of C,-compounds in the . 


butanol-acetone fermentation. According to others, 
pyruvate is not such an intermediate and gives rise 
only to acetate when fermented by resting cells of 
butyl organisms. The different results obtained by 
the various authors can be explained by the utilization 
of different strains. Thus, we have observed that 
washed cells of the strain GR4 of Clostridium saccharo- 
butyricum Schattenfroh and Grassberger, when acting 
on pyruvate, give rise to acetate and butyrate. The 
same results are obtained with suspensions of Cl. 
acetobutylicum (Weizmann) McCoy, Fred, Peterson 
and Hastings, strain Fdill, whereas strain PC48 and 

"some other strains of the same organism give rise 
only to acetate when acting on pyruvate. These last 
strains may need a coupled reaction to ferment pyruv- 
ate in the normal C,-compounds. 

M/1,000 arsenite totally suppresses butyric acid 
formation from pyruvate with those strains able to 
give both acetate and butyrate from pyruvate!. The 
total volatile acid is about 30 per cent lower in the 

. presence of arsenite than in the controls, but only 
acetic acid is formed. This suggests a possible trans- 
formation of acetate into butyrate during normal 
fermentation. Such a transformation has been found 
to occur in cultures in experiments using carbon-13 
by Wood, Brown and Werkman?. Further experi- 
mental evidence for this fact. has been adduced by 
us on the course of pyruvate fermentation by resting 
cells. At the beginning of the experiment, pure acetic 
acid was obtained, while the ratio butyric/acetic acid 
eventually reached. 1/1 and .even 2/1 (Duclaux 
distillation data). 
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Acetate alone, or in the presence of hydrogen (with. 
and without phenosafranine), does not give rise to. 
butyrate. . 

Peldàn* suggested that B:hydroxybutyrate could 
be an intermediate in the formation of butyrie acid. 
We have found that this compound is readily fer- 
mented at pH 7 by washed suspensions of all the 
strains of Cl. saccharobutyricum and Cl. acetobutylicum 
tested, whether or not they were able to form butyrate 
from pyruvate. The volatile acid products of this 
fermentation were acetic and butyric acids in the 
ratio 1/1, independently of the time of incubation. 
Butyrate formation from f-hydroxybutyrate is un- 
affected by arsenite. Our results on f-hydroxybutyr- - 
ate fermentation do not agree with the conclusions 
drawn by Johnson, Petergon and Fred‘ from their ` 
studies on growing cultures. : 

Our strains, in accordance with the findings of. 
Simon and Weizmann’, do not ferment succinate. 
On the contrary, fumarate, oxalacetate, and to a 
lesser extent, malate, are well fermented. to butyric 
and acetic acid by Cl. saccharobutyricum (strain GAJ24).: 

We propose as a working hypothesis the follow- 
ing scheme for butyric acid formation : 


pyruvate — acetate — unknown intermediates —» f- 


, hydroxybutyrate — acetate -- butyrate. 


According to this hypothesis, arsenite acts on a 
stage anterior to the formation of B-hydroxybutyrate. > 
A detailed account of the experiments will shortly : 
be published elsewhere. 
GEORGES N. COREN 
GERMAINE CoHEN-BAZIRE .. 
Laboratoire de Chimie bactérienne, 
Institut Pasteur, 
Garches (S. et O.). 
May 20. 
Cohen, G. N., Nisman, B., and Raynaud, M., 
C.R. Soc. Biol. (n the press). 
? Wood, H. G., Brown, R. W., and Werkman, C. H., Arch. Biochem.; 
6, 243 (1945). 
? Peldàn, H., Biochem. Z., 809, 108 (1941). 
* Johnson, M. J., Peterson, W, H., and Fred, E. B., J. Biol. Chemi., 
101, 145 (1933). 
5 Simon, E., and Weizmann, C., Enzymologia, 4, 169 (1937). 





British Abstracts 


In my section of the account published.in Nature 
of August 21 of the Royal Society Scientific Informa- 
tion Conference, I stated that British Abstracts were 
of the ‘indicative’, that is, a briefer type; other. 
abstracts were of the ‘informative’, that is, a longer . 
type. That is how those various services describe. 
the abstracts they publish. Fear has been expressed | 
lest those unfamiliar with British Abstracts or with the, 
use of these words, ‘indicative’ and ‘informative’, in 
this connexion may infer that British Abstracts differ | 
radically from all the others, and may be even merely 
extended titles. "This, of course, is not so. 

The papers circulated to the Conference explained 
that an 'indieative' abstract aims at giving the 
reader sufficient information to decide whether he 
should read the original paper or not, and that while . 
the ‘informative’ abstract is usually longer and con- 
tains more data, many of the abstracts -published 
by the ‘informative’ services are of the ‘indicative’. 
type. 

I am left with some doubt, however, regarding 
the aptness and usefulness of these words in this — 
eonnexion. 2 

DAVID CHADWICK. 
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HEXOSAMINE COMPONENTS OF 
THE HUMAN BLOOD GROUP 
SUBSTANCES 


By D. AMINOFF and W. T. J. MORGAN 


Lister Institute of Preventive Medicine, London, S.W.1 


OR some time past we have been engaged on the 

isolation and characterization of the specific 
blood group substances which belong to the ABO: 
system. The identification of the component mole- 
cules of these complex mucoids has been delayed 
until satisfactory evidence for the homogeneity of 
the substances was obtained. On the basis of the 
results of measurements which have involved the 
physical, chemical and immunological properties. of 
the human group A-substance, we consider that this 
material has now been obtained as a homogeneous 
complex. Full details of its preparation and properties 
will be given elsewhere?. 

The partial and complete hydrolysis products of 
the homogeneous A-substance have been investi- 
gated, and during the examination of the amino-acid 
components by means of two-dimensional paper 
partition chromatography*®, using collidine and 
phenol-ammonia as solvents, it was observed that 
two of the thirteen spots which developed on treat- 
ment of the paper with ninhydrin could not be 
identified with those expected from known amino- 
acids. It is well known, however, that the hexos- 
amines, glucosamine and chondrosamine, of which 
glucosamine has already been identified as a com- 
ponent of the <A-substance, react with ninhydrin 
under the conditions of the test to give a greyish- 
mauve area indistinguishable from the coloured areas 
which arise from the majority of amino-acids. 

The colour reaction of the amino-sugars, glucos- 
amine and chondrosamine, with a modified Ehrlich’s 
reagent after treatment with an alkaline solution of 
acetylacetone under carefully controlled conditions 
has been used for the quantitative determination of 
these hexosamines‘, and has recently been extended 
to their detection in paper chromatography®. Using 
this reagent with the A hydrolysis products, two 
cherry-red spots were obtained corresponding in 
position to the two unknown ninhydrin spots. 

A two-dimensional paper chromatogram using 
collidine and phenol-ammonia (0-6 per cent w./v. 
ammonia and coal gas) as solvent systems on the 
hydrolysis’ products (1 mgm.) of A-substance (16 hr. 
6 N hydrochloric acid at 100°), to which 0-1 mgm. 
each of glucosamine and chondrosamine hydro- 
chloride were added, resulted in no additional spots 
appearing when the paper was developed with 
ninhydrin. A similar chromatogram produced 
simultaneously with glucosamine (0-1 mgm.) and 
chondrosamine (0:1 mgm.), but developed with the 
hexosamine reagents in place of ninhydrin, revealed 
two areas corresponding in position to the two 
unidentified ninhydrin spots. It seemed probable, 
therefore, that the two unidentified ninhydrin spots 
were due to glucosamine and chondrosamine. 

Two additional chromatograms using the acid 
hydrolysis products of the human A-substance were 
run with (a) collidine and n-butanol-ammonia (3 per 
cent w./v. ammonia) and (b) collidine and n-butanol- 
water as solvents. Both chromatograms showed two 
ninhydrin spots which, however, were not due to 
methionine or tyrosine, which have the same Rr 
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value in these solvents, because two similarly placed 
cherry-red spots were obtained on another sheet run 
simultaneously and sprayed with the hexosamine 
reagents. The separation of the two hexosamines in 
butanol is poor; but with butanol-ammonia and with 
collidine a useful resolution is obtained. 

These observations were correlated by making a 
run with collidine as solvent on a single sheet of 
Whatman No. 1 paper. Along the width of the 
paper, èn positions were marked out and the fol. 
lowing substances (or mixtures) were put on the 
paper and run with the solvent for 72 hr.: (a) 
chondrosamine hydrochloride, (6) chondrosamine and 
glucosamine hydrochlorides, (c) acid hydrolysis 'pro- 
ducts of A-substance with (b) added, (d) acid hydro- 
lysis products of A-substance alone, and (e) glucds- 
amine hydrochloride. The series was repeated on 
the remaining half of the paper. ‘The paper was 
then dried and cut into two along the dotted line 
(see figure) ; one half was sprayed with the ninhydrin 
reagent and the other half with the hexosamine 
reagents. The coloured areas which developed are 
shown diagrammatically. There seemed strong 
evidence for believing that both amino-sugars were 
present as components of the A-complex. 

N-acetylglucosamine and N-acetylehondrosamine 
give no colour with the ninhydrin reagent, move 
faster than the corresponding bases and yield a 
mauvish-pink colour with the hexosamine reagents. 
N-methyl-L-glucosamine, a component of strepto- 
mycin®, has an Rp value in collidine only slightly 
greater than glucosamine, but its colour reaction with 
ninhydrin—a pale pink colour forming after heating 
at 80—90? for a few minutes—is in marked contrast 
to that shown by glucosamine and chondrosamine 
and by the ‘unidentified’ spots which arise from the 
hydrolysis products of the group <A-substance. 
Again, under the test conditions with the hexosamine 
reagents, N-methyl-L-glucosamine develops a 
mauvish-pink colour, reminiscent of coloration which 
arises from the acetylhexosamines and very different 
from the cherry-red colour given by the hexosamines. 





A B 
A. Chromatogram developed with ninhydrin reagent. 


acetylacetone followed by 


B. * bea +, 
Ehrlich’s reagent 
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It has been observed that treatment of the paper 
with collidine or phenol, but not butanol, seems to 
suppress its reaction with the ninhydrin and hexos- 
amine reagents. Thus, although the chromatographic 
data do not completely rule out the possibility of 
the presence of .N-methyl-L-glucosamine, this sub- 
stance is certainly not responsible for either of the 
hexosamine spots obtained. 

Partridge’ examined by the chromatographic 
technique the sugar components of an inhomogeneous 
preparation of A-substance obtained from gastric 
mucin’ and concluded that chondrosamine was not 
present? ^ 

To summarize the evidence for the occurrence of 
glucosamine and chondrosamine in the group A-sub- 
stance, it may be stated that as a result of examining 
the complete acid hydrolysis products of the sub- 
' stance on paper chromatograms, two spots which 
occur close together are detected with three different 
reagents: (a) ninhydrin, (b) ammoniacal silver 
nitrate’ and (c) the hexosamine reagents. All three 
reagents detect the hexosamines but under the test 
conditions exclude the presence. of the N-acetyl 
derivatives and N-methyl-L-glucosamine. 
spots have Ry values identical with glucosamine and 
chondrosamine in (a) collidine, (b) phenol-ammonia, 
(c) n-butanol, and (d) n-butanol-ammonia (8 per 
cent w./v.). The addition of glucosamine and 
¢hondrosamine to the hydrolysis products of A-sub- 
stance results in the development of no additional 
Spots irrespective of the reagents used for develop- 
ment. Treatment with zeolite resulted in the removal 
of glucosamine and the unknown material? as determ- 
ined by ammonia-silver nitrate reagent. Fractional 
precipitation of the A hydrolysis products with 
acetone and ether results in the separation of material 
which when tested on paper strips gives rise to two 
spots which are considered to be due to the presence 
of glucosamine and chondrosamine.: 

Preparations of the A- and H-substance® (the 
so-called ‘O’ substance) obtained from pig gastric 
mucin, and partially purified H-substance isolated 
from human pseudo-mucinous cyst fluids, also show 
the presence of the two hexosamine spots. 

An examination of the relevant literature shows 
that in many instances the amount of glucosamine 
isolated from the hydrolysis products of mucopoly- 
saccharides and mucoids represents only a small part 
of the total hexosamine estimated to be present by 
the colorimetric method. For example, Meyer, 
Smyth and Palmer? isolated about 30 per cent of the 
total hexosamine present in a preparation of the 
neutral polysaccharide of pig’s gastric mucosa, 
whereas from the acid mucopolysaccharide co- 
existing in this tissue a yield of more than 90 per 
cent of the hexosamine present was obtained. 
Several procedures have been devised for the isolation 
of glucosamine which give excellent yields of this 
amino-sugar’, but in spite of the application of 
these methods to the hydrolysis products of some 
mucopolysaccharides poor yields of glucosamine have 
been obtained. In view of the difficulty of isolating 
chondrosamine, however, it is suggested that in 
certain instances the poor yields of isolated glucos- 
amine might well be due to the presence of a second 
&mino-sugar, and a re-examination of the nature and 
amount of the ‘hexosamine’ component in these 
materials is suggested. 

The identity of the second hexosamine present in 
the blood group substances with chondrosamine is 
not conclusively established by the evidence pre- 
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sented in this communication, and the claim that it 
is & component must await the isolation of one or 
more crystalline derivatives identical with the 
corresponding derivatives of an authentic specimen 
of chondrosamine. We are now engaged on obtaining 
this evidence. 

We are indebted to Prof. M. L. Wolfrom for a 
sample of N-methyl-L-glucosamine. 
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VOLATILE CUPROUS AND 
SILVER SALTS’ OF 
FATTY ACIDS 


By A. KELLER 


Department for General Chemistry, University of 
Budapest 


AND 


Dr. F. KÖRÖSY , 


Vavil Research Laboratory, Vacuumtechnical and 
Electric Co., Budapest 


N a communication in Na£ure!, one of us (F. K.) 

reported on a volatile copper compound obtained 
by thermal decomposition of eupriformate. J. G. 
Maltby? directed attention to the work of A. Angel 
and A. V. Harcourt®, according to whom cuprous 
acetate forms as a white sublimate when cupri- 
acetate is heated. 

We succeeded in isolating the volatile. product of 
decomposition of cupriformate, and microanalytical 
determinations proved that it was cuprous formate. 
Our previous assumption that the ‘volatile’ com- 
pound was present in the form of vapour or gas in 
the gas streaming over the decomposing cupriformate 
was erroneous, Passage of the gas through layers of 
5-30 mm. length of cotton wool, glass wool or asbestos 
revealed that we had been dealing with an extremely 
fine aerosol which could be ‘developed’ by chemical 
methods along the stopping layer, for example, with 
hydrogen sulphide as brown-black cuprous sulphide. 
The distribution of colour along the layer gave the 
impression of decreasing exponentially along its 
length. The aerosol also acted on saturated vapours, 
forming condensation centres. 
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By causing turbulent flow of the transporting gas, 
for example, by blowing it against a wall or into a 
reversed capillary, we obtained a white deposit of this 
aerosol which showed the following reactions: 
(1) water or water vapour decomposed it into a 
yellow solid (cuprous hydroxide) and formic acid; 
(2) acids decomposed it into a red insoluble powder 
of metallic copper and blue cupriformate; (3) it 
sublimes én vacuo between 100? and 105°C. but 
begins to decompose already at 105°C. (this may 
account for the fact that Kohlschütter* failed to 
detect it in his detailed work on cupriformate decom- 
position, because he worked at about 200°C.) ; 
(4) because it is decomposed by water and acids 
(l and 2), it was difficult to collect sufficient pure 
material for analysis, since water and formic acid 
are among the primary decomposition products of 
the cupriformate. The gas had to be dried with 
calcium chloride and neutralized with layers of 
potassium carbonate which occluded most of the 
aerosol. However, it was possible with extreme 
precautions to prepare samples of 3-8 mgm. and to 
determine iodometrically their copper content and 
bromometrically their formate content, after having 
duly identified the latter by the calomel and silver 
reduction methods. Naturally, Cu and HCOO- were 
separated from each other before determination. The 
results agreed within 2-4 per cent with the theoretical 
values for cuprous formate (CuHCOO). 

The only mention of this substance in the literature 
is to be found in A. Angel’s paper®, who obtained it 
from solution. We found that the formation of white 
cuprous compounds which sublime is a general 
property of cupric fatty acid salts: the acetate, 
propionate, valerate behaved in & similar manner ; 
laurate and stearate, though melting and carbonizing, 
yielded mirrors also, indicating a similar decom- 
position of these salts as well. The cuprous compounds 
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were all very prone to thermal decomposition into `, 


metallic copper. They also reacted with water and 
acids like the formate (reactions 1 and 2): 


Cu.HOOO + H,O — CuOH + HCOOH 
H: 
2Cu.HCOO — Cu(HCOO), + Cu. 


(1) 
(2) 


An old Liebig combustion tube, when heated 
gently while a stream of nitrogen passed through it, 
showed copper mirror formation at several points and 
& white deposit was formed at the end of the tube, 
where the temperature was about 100? C. The latter 
looked like cuprous formate and gave all its charac- 
teristic reactions. This fact seems to explain former 
observations on volatile copper in combustion tubes, 
which originally contained no fatty acids, though’ 
traces of other organic compounds were present, of 
which fatty acids—most probably formie acid— 
might arise through heating by the catalytic action 
of copper. 

We also prepared the fatty acid salts of silver, 
taking care to avoid decomposition of the formate by 
immediate washing of the precipitate. The formate 
explodes with intense detonation on heating to 
90-100? C.; it was necessary to mix it with in- 
different powders to avoid detonation. All these 
salts could be made to sublime in vacuo using a 
micro-technique with extreme precaution. The 
analogy with the cuprous compounds seems to be 
perfect. Some tentative experiments with gold 
hydroxide in a stream of warm formic acid vapour 
looked as if there had been miniature explosions and 
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mirror formation; however, we do not wish to 
insist upon the reality of these observations. 

The analogy of silver and cuprous formate gave 
us the key to the quantitative study of thermal de- 
composition of the copper formates. First of all, we 
determined the gas reaction products of the decom- 
position of silver formate and found that it agrees 
with the following reaction : 3 


2Ag.HCOO — H, + 200, + 2Ag 


within about b per cent, of which 1 per cent was 
methane, somewhat less carbon monoxide and the 
rest unidentified. ‘Traces of water could ‘also be 


‘observed. ‘We assume that cuprous formate, which 


could not be prepared in a quantity sufficient to 
study this reaction, decomposes in the same manner. 
On the other hand, we determined the decomposi- 

tion products of 1 mol. of the thermally decomposed 
cupriformate, and found as average a relative error 
of about 5 per cent for carbon dioxide and formic 
acid and an error of 10-16 per cent for the rest : 

0-07 mol. per cent carbon dioxide 

0-84 mol. per cent formic acid 

0-10 mol, per cent hydrogen 


0-08 mol. per cent water (approximately) 
0-05 mol. per cent carbon monoxide ,, 


This accounts for 102 per cent hydrogen, 93 per cent 
carbon and 94 per cent oxygen. The fesults indicate 
clearly that the main line of decomposition (say, 
80 per cent) must follow the reaction: 


Cu(HCOO), > Cu + HCOOH + CO,. 


i} 

Only a side branch of the decomposition can go 
through cuprous formate if we assume that (1) its 
decomposition is analogous to that of silver formate, 
and (2) all hydrogen found is formed from this 
cuprous salt : 


2CuHCOO — 20u + H4 + 200.. 


In this case the excess of carbon dioxide with respect 
to formic acid should be double the molecular per- 
centage of hydrogen, while actually 1-3 mol. were 
found; but the experimental errors may account 
for the difference. Roughly, 15 per cent of the 
original cupriformate would have reacted in this 
event to yield cuprous formate, and it can be stated 
with reasonable certainty that the reaction taking 
place is: 


' 2Cu(HCOO), — 2CuHCOO + HCOOH + CO,. 


There is, however, a possibility of the following 
reaction : 


2Cu(HCOO), — 2CuHCOO + H,O + CO + CO,. 


The presence of carbon monoxide and water could 
be taken as indication of the second reaction, but 
the fact that the carbon monoxide'obtained was 
approximately half the hydrogen found may indicate 
that it is only one of several reactions occurring. 
We should not forget that Kohlschiitter found a 
small quantity of hydrocarbons among the decom- 
position products; this may have been synthesized 
by catalytic action of the highly disperse copper 
from the primary products. We found only insignific- 
ant traces of formaldehyde among them. 

On the hypothesis that the direct decomposition 
of cupriformate yields copper powder and that decom- 
position through intermediary cuprous formate is 
responsible for the formation of the copper mirror 
on the wall of the reaction vessel, we tried to separate 
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these two forms of copper and found that there is 
certainly not more than 25 per cent copper in the 
form of the mirror. It may have been considerably 
less, in accordance with the above calculation. 

The nature of the ‘volatile copper compound’, or 
more correctly ‘compounds’, is therefore definitely 
established, and the main lines of thermal decom- 
position of cupri-, cuprous and silver formate are 
determined with reasonable certainty. 

A detailed account of the work will appear in 
Magyar Technika. 


1 Köröəy, F., Nature, 180, 21 (1947). 

? Maltby, J. G., Nature, 180, 468 (1947). 

* Angel, A., and Harcourt, A. V., J. Chem. Soc., 81, 1385 (1902). 
3 Kohlschütter, V., Helv. Chim. Acta, 18, 980 (1930) ; 17, 1097 (1934). 
5 Angel, A., J. Chem, Soc., 89, 345 (1905). 4 


ENGINEERING STUDENTS AND 
MATHEMATICS 


N the morning of September 14, at a joint 
session of Sections A (Mathematics) and G 
(Engineering) of the British Association, a discussion 
took place upon the subject of “Applicable Mathe- 
matics”. 

Wing-Commander T. R. Cave-Browne-Cave (presi- 
dent of Section G) in his opening remarks emphasized 
that mathematics is a matter of importance, but 
often of difficulty, to engineering students. 

Mr. D. N. de G. Allen (Mathematics, Imperial 
College of Science and Technology, London) said he 
spoke as one engaged in teaching mathematics mainly 
to` undergraduate and postgraduate engineering 


students. He would consider not the oft-asked 
question: “What does the engineer require of mathe- 
matics ?", but rather “What does his mathematics 


require of the would-be engineer ?” Mathematics is 
an integral part of engineering science, evolved to 
satisfy the demands of engineering, and should be 
used by the engineer as one of the tools of his trade. 
The obstacles the engineer has to overcome are: 
first, the fact that his problem is stated in engineering 
terms, and must at the outset be translated into 
mathematical terms; secondly, the mathematical 
problem must be set up; thirdly, a mathematical 
solution must be found ; fourthly, this solution must 
be translated back into an engineering solution. In 
stage one it is desirable that all the available data 
be explicitly stated. In stage two it is especially 
important to realize whether the mathematical 
problem is, or is not, complete in itself. In stage 
three the maximum possible use should be made of 
simple ideas, simple methods, and simple functions. 
In particular, numerical methods, which enable 
formerly intractable problems to be solved by simple 
arithmetic, using processes which are intelligible at 
every step, have great merit, at postgraduate as well 
as at undergraduate level. At the same time, how- 
ever, the more advanced mathematical methods 
should not be entirely overlooked; the engineer 
should be aware of the existence of such methods, 
and should know when, and how, to consult the 
mathematical expert. 

“Dr. J. A. Pope (Engineering, University of Shef- 
field) pointed out that engineering, a branch of 
applied science the object of which is to create 
objects of immediate utility, calls upon many branches 
of science; and while the engineer could not be 
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expected to have a detailed knowledge of all these 
branches, he must know enough to be able to 
appreciate the significance of the information supplied 
by the specialist. But engineering is also a delicate 
balance between tradition and the application of 
scientific ‘knowledge, the ‘factor of safety’ repre- 
senting the traditional element in design. Turning 
to mathematics, he suggested that any mathematical 
process which the engineer is prepared to adopt must 
be susceptible of a physical interpretation, and this, 
indeed, at every stage. Another necessity for the 
engineer is ‘pictorial vision’, and this can be both 
aided and exploited by copious use of graphical 
methods in teaching mathematics; abstract ideas 
can with advantage be handled by means of graphical 
representation, for example, vector diagrams, and the 
Argard diagram for complex quantities involving 

= 4/(—1). After brief reference to some essential 
elements, such as power and Fourier series, integra- 
tion, partial differentiation, and differential equations, 
the advantages of numerical methods (step-by-step 
and 'relaxation were mentioned, and the necessity 
of some more advanced mathematics for the abler 
men was pointed out. But there is a difference in 
intellectual make-up between the mathematician, 
master of abstract thought, and the engineer, servant 
of practical necessity. This has sometimes led to 
barbarous treatment of mathematical lecturers by 
otherwise well-behaved engineering students, and to 
a ‘pearls before swine’ attitude on the part of some 
of the former. 

Mr. F. S. Snow (president, Institution of Structural 
Engineers)—whose contribution was read for him on 
account of illness—referred more particularly to the 
extent to which the average engineer needs to utilize 
mathematics in the solution of day-to-day problems. 
The more experienced an engineer, the less mathe- 
maties he personally uses in his day-to-day business. 
He is, however, able to use. the mathematics he 
learned as a student when necessary, and knows 
where to turn for the more advanced methods. But 
the experienced engineer’ will not profess to be able 
to design, say, a reinforced concrete column by eye 
alone, and he will employ younger engineers, and 
perhaps even mathematicians, to perform the 
calculations inseparably connected with design. For 
these, familiarity with mathematics, at least as far 
as the calculus, is essential. From time to time, new 
theories based on new assumptions are produced, 
usually by the mathematicians, and at first the 
engineer must rely upon the resulting formula; 
reinforced concrete shell roofs are an example. On 
the other hand, the practical engineer is faced with 
uncertainty as to data, as to the properties of many 
of the materials he uses, and as to the excellence (or 
otherwise) of the workmanship. Mathematically 
elegant designs may be scrapped because they demand 
a higher standard of workmanship than is generally 
available. Thus, while all engineers should attain 
a standard in mathematics at léast as high as 
that prescribed by the professional institutions, 
they require also to amass a vast amount of 
experience. 

Dr. A. G. MacFarlane (Telecommunications Re- 
search Establishment, Malvern) devoted himself to 
a particular, rather than a general, aspect of the 
subject under discussion, namely, the caleulus of 
variations and its usefulness as a method for the 
He 
referred to the development of the principle at the 
end of the eighteenth and beginning of the nineteenth 
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centuries as outstanding, the most important feature 
being Hamilton's demonstration that the equations | 
of dynamics might be derived from a stationary 
principle. As & result, variational principles now 
occupy a central position in theoretical physics,, but 
are still not used as much as they might be. 
Most problems must be idealized before they become 
tractable, but the more powerful the mathematical 
technique, the less the amount of idealization neces- 
sary; it is therefore desirable to review all the 
possible methods when tackling any problem. Most 
physical problems are usually stated mathematically 
in terms of differential equations and boundary 
conditions. But differential equations are ‘local’, 
and use of integrals is advantageous, because they 
include the behaviour of the functions over the whole 
range of variables, and also because they incorporate 
the boundary conditions. Such methods are (1) 
integral equations, (2) variational principles. Using 
for illustration the diffraction of electromagnetic 
waves by a slit, the advantages of the variational 
- methods were outlined. The variational equations 
may be solved, for example, by Ritz's method or by 
‘relaxation’. Another advantage is that the integral 
which is to be made stationary usually represents a 
quantity of great physical significance. 

Prof. W. G. Bickley (Mathematics, Imperial 
College of Science and Technology, London) said 
that the opening speakers had considered the 
mathematical education of the ordinary engineer, 
.and the mathematical needs of the extraordinary 
engineer, in what seemed to him about the right 
proportion, and had underlined the fact that the 
problem exists at two levels. At the lower level the 
problem is not so much what to teach, as how (and 
to some extent when) to teach it. Following up Mr. 
Allen’s emphasis upon the necessity of translating 
from the language of engineering to the language of 
mathematics, he stressed the desirability of the 
lecturer in mathematics being able to speak the 
engineer’s language. One of the greatest obstacles in 
the way of the enlightened mathematician is the 
still too prevalent attitude that mathematics should 
be avoided like a plague, instead of used to increase 
efficiency. It is inconsistent to advocate modern 
machine tools in the workshop, and fall back upon 
the equivalent of cold chisel and file for thinking. 
So absurd, indeed, that he wondered whether the 
mathematicians had always given the engineering 
students a fair deal, whether the barbarity referred 
to by Dr. Pope was partly their fault—if there was 
a ‘pearls before swine’ attitude, then barbarity was 
just retribution. Speaking of engineering students as 
amenable to sympathetic treatment, and of teaching 
them mathematics as a rewarding and enjoyable 
task, he urged his mathematical colleagues to take 
this task seriously. Familiarity with the mathe- 
matical chapters of the engineering text-books would 
give much food for thought, in more ways than one. 
Improvements were, of course, being made, and he 
instanced. the work of a sub-committee set up by.the 
Mathematical Association. But education is a slow 
process. Perhaps some of his students, becoming 
lecturers in engineering, might condition the minds 
of their students to more and better mathematics. 

Turning to the high-level problém, Prof. Bickley 
said two things are necessary—to be able to give a 
‘top-dressing’ of applicability to the graduate 
mathematician, and & top-dressing of mathematics 
to the abler graduate engineer. For this a central 
“Institute for Applicable Mathematics" is desirable. 
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| Attached to & university, but maintaining close con- 
tact with research institutions, with a steff collectively 
‘conversant with classical and modern mathematics, 
‘mathematical physics and technology, interested in 
[seeing where and how mathematics has aided and 
‘ean aid the scientific worker and technologist, such 
‘an institute would so equip its students that they 
jmight fit very quickly into any research institution 
or could become teachers in the technical colleges 
jand universities. Part-time and refresher courses, 
‘for those already engaged in research or teaching, 
:would also be provided. Indeed, the principle had 
[been agreed, but lack of funds has prevented 4 ‘start 
‘being made. Could industry, perhaps ona co- 
[operative basis, come to the rescue ? If so, the outlay 
would earn. rich, if perhaps indirect, dividends. 

| Sir Richard Southwell remarked upon the friendli- 
[ness of the discussion. He thought this a good thing, 
jbecause in his opinion there is a fundamental differ- 
‘once of outlook between mathematician and engineer, 
jn consequence of which they would have to agree to 
\differ—and agreement to differ is possible only 
between friends. He gave some illustrations of the 
|difference of outlook. As regards calculus of varia- 
‘tions, he thought that many engineers were already 
familiar with examples of the idea, for example, 
‘minimum strain energy as a basis for analysis of 
structures. Many abstract ideas could be assimilated 
if they were approached through concrete examples, 
and he agreed with Dr. Pope’ s emphasis upon keeping 
the physical meanings in view. He also instanced 
Rayleigh’s use of variational methods for deducing 
governing equations throughout his great “Theory 
of Sound”. 

j Mr. R. A. Fairthorne agreod upon the necessity of 
properly stating the problem. To do this needs a 
realization of what is essential, and he had found 
lawyers and journalists, who habitually have to 
endeavour to see the essence of a problem they do 
not understand, better at this than mathematicians 
or engineers. Training in logic or philosophy greatly 
assists. Prof. H. S. Ruse commented upon the 
general keenness of engineering students. He sug- 
gested that what was perhaps more important to the 
engineering student than acquisition of technique: 
was an ‘appreciation of mathematical methods of 
thinking. Prof. S. J. Davies said that what he would 
wish for his students was that the mathematicians 
would teach them mathematics. He mentioned that 
& water turbine recently constructed according to 
the 200-year-old design of the mathematician Euler 
had an efficiency of more than 60 per cent. 

1 Prof. Bickley thought that Sir Richard Southwell 
tended to exaggerate the difference between mathe- 
maticians and engineers; but that so far as it did 
exist, a friendly agreement to differ, along with a 
sincere attempt to understand one another’s language, 
were desirable. He agreed with Mr. Fairthorne upon 
the importance of being able to discern the crux of 
any problem, and thought that the conciseness and 
precision of mathematical expression were a great 
help in this direction: He was glad that Prof. Ruse 
could agree about the keenness of engineering 
students. He could agree with Prof. Davies, and 
asserted that the one thing that the mathematics 
course should not appear to be was a sequence of ad 
hoc tricks for doing particular Jobs. He did, however, 
think that the best chance of getting engineering 
students to appreciate mathematics for its own sake 
was to start with a recognition and an understanding 
of their interests and habits of thought. 
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CONTROL OF ENVIRONMENT IN 
HORTICULTURE 


N September 13, Section M (Agriculture) of the 

British Association held a discussion on ‘‘Control 
of Environment in Horticulture”, over which Prof. 
H. D. Kay presided. : 

Dr. W. F. Bewley opened with a paper on “The 

Control of Heat and Light in Glasshouses". He 
pointed out that although plants in glasshouses are 
warmer and more sheltered than those in the open, 
the light intensity is reduced, moisture tends to 
accumulate, and crop rotation is scarcely possible. 
So the owner of glasshouses has-problems to face 
which have no parallel in field cultivation. , 
. The action of light must be considered in two 
different ways, namely, its photosynthatic effect on 
the production of carbohydrates with the consequent 
increase in growth, and its photoperiodic effect in 
deciding the actual time of flowering. Dealing with 
the former and referring to workers in the United 
States, Holland and Britain, he pointed out that by 
irradiating seedlings and young plants for three or 
four hours at the end of the day, it is possible to 
stimulate growth considerably, and in the case of 
cucumbers to achieve a worthwhile increase in crop. 
The main facts emerging from the experiments are 
that a high light intensity, 300-400 foot candles, is 
necessary, that the effect is mainly upon young plants 
and that the cost of the apparatus is high. The work 
has not yet reached a stage at which it could be 
recommended to commercial growers. 

In photoperiodism, the case is much different, for 
by adjusting the length of day either by darkening 
or irradiating the plants, it is possible to retard or 
advance the flowering-of many plants; and in the 
case ofchrysanthemums to produce flowers for market 
at any time of the year. The apparatus is cheap, the 
duration of illumination short, and the process 
effective. He suggested that the assistance of 
physicists and engineers is necessary to solve: the 
problem. of light supply to increase growth and crop 
production, and that large-scale illumination from 
high-power lamps above the ranges of glasshouses 
might provide the solution. Until this is achieved, 
growers should site their nurseries in districts where 
winter light is at a maximum, glasshouse builders 
should design better lighted houses, and east-to- 
west houses should be built for propagating young 
plants and for growing pot plants during the 
winter. : 

' "Turning to the question of heat, Dr. Bewley said 
that considerable progress has already been made in 
thermostatic control. It is now possible to maintain 


a constant night temperature by applying thermo- 


static control to all systems of heating, including high- 
and low-pressure steam, steam-cum-water, oil-fired 
boilers, gravity feed and under-feed stokers using 
solid fuel. Despite these improvements, however, he 
said little has been done to cool the glasshouses dur- 
ing the summer, and he hoped the engineers would 
help. : ; 
: On the subject of soil warming, he discussed the 
relative values of electrically heated wires and hot 
water circulated through small pipes. Soil-warming 
experiments have shown that raising the soil tem- 
perature provides bigger and cleaner roots, better 
plants, heavier crops and earlier maturity. 

In conclusion, Dr. Bewley concluded that tempera- 
ture control of glasshouses has already made good 
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progress, but that control of light is still & problem 
for the future. 

Mr. Raymond Bush, who followed with a paper on 
“Frost and the Fruitgrower", said that prior to 1935 
no real attention had been given in Britain to May 
frosts. Indeed, the East Malling conference held that 
year showed very clearly that no one knew very 
much about them. From his extensive investigations, 
Mr. Bush gave many examples of frost injury which 
showed very clearly that cold air follows to some 
extent the behaviour of water in flowing over tho 
land; it follows the contours, settling in valleys 
and hollows generally, or draining through them 
without causing damage. In view of the way in 
which great variations in crop production can be 
attributed to frost, he urged the necessity for selecting 
the correct site when planning new plantations, and 
expressed the view that areas of land suitable for 
future development should be earmarked for this 
purpose. So many orchards, however, are so badly 
sited that it is now & question of fighting the frosts 
and not preventing them. In this respect Mr. Bush 
discussed the value of shelter belts, but pointed out 
that they should contain gaps through which the cold 
air could drain away to levels below the orchards. 

The talk was admirably illustrated with lantern 
slides. By this means, Mr. Bush gave a clear picture 
of the present attempts to fight frosts both in America 
and in Great Britain. He discussed the use of heater 
pots, the movement of air by mechanical means, in- 
eluding the helicopter, and the use of smoke genera- 
tors and infra-red lamps. In conclusion, he was ` 
careful to point out that the wise choice of a site is 
still of fundamental importance. 

The last paper, by Mr. F. A. Secrett, was on 
“Horticultural Crops in their Relationship to Water". 
Mr. Secrett said that the present world food shortage 
demands that the best use must be made of all avail- 
able land, and that if the weight per acre could be 
increased, more land would be freed for other crops. 
He argued that as the growth of plants varies directly 
in accordance with the water supply, we experience 
gluts in wet weather and shortages in dry weather. 
Further, dry spells in the summer eause delay in 
sowing or planting the second crop. Armed with an 
efficient irrigation plant, growers are independent of 
rain. They can produce better crops of higher quality 
vegetables and continue their cropping programme 
unhindered by dry weather. Indeed, he claimed that 
some crops can be doubled in weight where watered 
overhead, especially if a little soluble nitrogen is 
added to the water. 

Mr. Secrett discussed in detail the results of experi- 
ments on his farm carried out in co-operation with 
Rothamsted Experimental Station. For example, the 
application of 4 in. of water increased the yield of 
carrots by 20 per cent. Sugar beet producing 20 tons 
of roots in the control plot gave 29 tons in plots 
receiving 10 in. of water by overhead irrigation, and 
in addition to this the sugar content was increased 
considerably. Speaking on the question of quality, 
Mr. Secrett claimed that when vegetables are irrigated 
correctly they improve in flavour, and gave examples 
of this in the case of radish, lettuce and cauliflower. 

' Overhead irrigation is a very valuable process in the 
hands of the grower. 

The advantages of overhead irrigation.are many. 
The grower is independent of rain, and can continue 
to carry out his crop programme and cultivations 
in the driest weather. Quality is improved, weight 
of crop per acre is increased, a high plant population 
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is possible, and pests due to droüght are controlled. 
Soluble fertilizers can be added to the water and 
minor elements also supplied in this way. Production 
is speeded up and a greater variety of vegetables 
ean be grown. ' 

The discussion was opened by Lord Bledisloe, who 
was followed by Sir John Russell and others. In 
replying to questions Dr. Bewley said that, whereas 
glasshouse growers as & whole are not attracted by 
cloches, new entrants into horticulture are learning 
how to use them and many seem satisfied with the 
results. He thought that no objection could be 
raised to steel houses on the basis of more severe 
temperature fluctuations. He had examined most 
glass-substitute materials, and while some are satis- 
factory for a year or two, those that are cheap enough 
for commercial purposes do not stand up to weather 
conditions very long. He had long been interested 
in waste heat from power stations and factories. 
Usually the waste hot water is not hot enough for 
circulating in the glasshouse pipes, and there is the 
disadvantage of injurious fumes and grit owing to 
the close proximity of the industrial plant. 

Mr. Bush, in reply to questions, emphasized that 
shelter belts should always contain gaps through 
which the cold air can drain away. The lime makes a 
good shelter belt, but must not be too dense. 

Mr. Secrett said that the addition of nitrate of 
potash in the irrigation water had always given better 
results than nitrate of soda, but he could not say 
why. It was perhaps surprising that the very small 
amounts of fertilizers used in the water had such big 
effects, but it was probably due to the repeated 
applications. There is no limit to the area that can 
be irrigated provided the spray lines are available. 
His units are four acres, and at Milford he irrigated 
twenty acres from one centre. 
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INTER-UNIVERSITY RELATIONS 
AND EXCHANGES 


HE question of inter-university relations, which 

was discussed on July 21 at the Congress of 
Universities of the Commonwealth, is partly an 
administrative and partly an academic question. On 
one hand, it is necessary to make such business 
arrangements between the universities as will enable 
a young student or teacher to move from one univ- 
ersity to another without academic loss of standing 
or financial embarrassment. On the other, it is 
necessary to make such an exchange sufficiently 
attractive from an academie point of view for the 
man or woman contemplating a temporary migration 
to make sure that it will be academically ad- 
vantageous. No young man with academic ambitions 
—which will probably be centred in his own country— 
will welcome the idea of an exchange which will 
leave him for & year in a university which is not 
equipped whether in its libraries or laboratories to 
enable him to develop his own research. Conversely, 
no university will welcome a teacher who regards 
himself as nobly and self-sacrificingly spreading the 
joys of learning to universities less lucky than his 
own. 

This latter problem can only be met by the 
universities knowing each other better. Though many 
of the speakers at the Congress admitted that their 
universities were ill-equipped for certain types of 
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work, almost all were able to claim that in one sub- 
ject or another they were doing work, or had work 
waiting to be done, which would be most attractive 
to & young teacher anxious to become master of 
Some topic. "The vast quantity of work awaiting 
the historian of Australia is an example. The first 
essential is that the universities should know each 
other far more intimately: than they do at present. 
The Congress agreed to recommend that the univ- 
ersities of each country should be encouraged to form 
an agency which should act as an instrument of 
communication with universities elsewhere. Further, 
since the whole Congress meets only every five, years, 
it was suggested that, in the years between such 
meetings, vice-chancellors and senior members of 
staff should visit» each other as frequently and as 
regularly as possible. 

The Congréss passed several resolutions designed 
to make the traffic between universities easier and 
less hazardous. ‘The first resolution dealt with the 
announcement and advertising of vacancies. It is 
in this stage that the central office of the Universities 
Bureau can be of great assistance. It can keep in 
touch with the appointments committees of the 
several universities and provide information about 
the type of post to be filled. It can arrange for 
candidates to be interviewed by a panel composed 
both of experts in any subject and of men acquainted 
with the university which is advertising a vacancy. 
It can arrange for the successful candidate to be 
given expert advice about what he may expect to 
find at the university to which he is going. But it 
cannot fulfil these functions unless it is very fully 
informed of the needs of the advertising universities. 
Many posts are filled by & local man although the, 
formality of advertising may be maintained. It is 
obviously undesirable in these cases to put candidates 
to the expense and inconvenience of applying for a 
vacancy which is more nominal than actual. But 
if the Bureau receives the help it needs, it can be of 
immense use to any universities arranging exchanges. 

The second resolution dealt with the question of 
superannuation benefits. Though the importance of 
ensuring that & man does not suffer financial loss 
if he goes temporarily to another university needs 
no stressing, the method of achieving this end is 
extremely complicated. A committee was set up to 
inquire into the possibilities. 

The question of travelling expenses is closely 
related. The cost of moving from one part of the 
Commonwealth to another is in itself sufficient to 
make the idea impossible for most aspirants. It was 
agreed to approach bodies or foundations which may 
have resources available for this purpose; and the 
Congress was given to understand that proposals 
would be sympathetically received by some at least 
of these foundations. It is quite certain that no 


exchanges can be successfully arranged unless the 


finances are arranged in such & way as to make the 
project if not attractive at least reasonable, from. 
the point of view of the scholar or student who is 
contemplating migration. 

The Congress had before it a report written by 
Mr. Douglas Veale, registrar of the University of 
Oxford. Mr. Veale has recently been in Australia 
and wrote an account of his visit and put forward 
several recommendations as a result of what he had 
learned. ` As his memorandum took the form of a 
report to his own University, ib was not discussed 
by the Congress; but it included the greater part 
of what the delegates to the Cohgress were seeking, 
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and, moreover, it put it in a form which implied that 
it would not be impossible to implement the pro- 
posals almost at once. 

Mr. Veale’s first recommendation was based on the 
fact that universities in Britain.are overcrowded and 
under-staffed. A great part of the extra burden 
which is now being borne in British universities could 
be shared with young postgraduates from abroad— 
preferably young men immediately after their 
appointment to lectureships at their own universities. 
There would be no difficulty in asking them to take 
a few hours teaching, by which means they could 
supplement their incomes without ‘making it im- 


possible to do research work on their own. Mr.. 


Veale found that the idea of combining teaching and 
research in this way would be. welcomed by the 
Australian universities; and there is ‘every reason. 
to think that it would be to the advantage both of 
the teacher and of the taught. y 

Mr. Veale's other recommendations’ were closely 
in line with the resolutions which the Congress 
had passed. The discussion and the resolutions 
showed two things very clearly: first, a realization 
on the part of universities in all parts of the Common- 
wealth that it would be greatly to the advantage of 
all concerned if they could know each other better, 
and make more frequent exchanges of men and ideas ; 
secondly, a determination to overcome the diffi- 
culties which are at present obstructing the way. 
A great deal depends on the reports which will be 
issued by the committees set up by the Congress at 
Oxford. 


HEALTH OF THE PEOPLE OF 
BRITAIN 


HE report of the Ministry of Health for the 

year ended March 31, 1947 (Cmd. 7441, pp. 1-204. 
London: H.M. Stationery Office, 1948. 3s. 6d. net), 
records, in general, another favourable bill of health. 
In spite of the continuance of rationing and other 
controls, and of the various additional ingredients of 
that too-familiar conception ‘austerity’, the vital 
statistics and other features of this report suggest 
that austerity is not really doing the population of 
Britain very much harm. In the period covered by 
the report the birth-rate rose to 19-1 per thousand of 
the population, a figure which is the highest recorded 
since 1923; and the infant mortality-rate fell to 
43, which is a new low record. Maternal mortality 
also fell to a record low level of 1:43 per thousand 
total births, and death-rates at ages of less than 
fifteen years from measles, scarlet fever, rheumatic 
fever and heart disease were all the lowest ever 
reported. The death-rate was 12-0, which is the 
lowest since the previous best (11-6) in 1938. 

One of the outstanding features of the year was 
the suecess of the diphtheria immunization policy. 
Deaths from this disease numbered 472, instead of 
‘the 2,361 reported in 1938, and there was a fall of 
36 per cent in the notifications of diphtheria as com- 
pared with the year 1945. The greatest proportional 
decline was in the age-group 5—10 years (42 per cent), 
and the next greatest in the age-group 10-15 years 
(39 per cent). These figures speak for themselves ; 
but the warning is issued by Sir Wilson Jameson 
that continual control of the antigens used for the 
immunization and maintenance of a high proportion 
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of immune children are essential if this excellent 
result is to be maintained. 

Encouraging also is the fact that in 1946 néw low 
records were reported for deaths in Britain from 
respiratory and other forms of tuberculosis. In 1946 
the number of deaths from this cause was 22,847, 
whereas ninety years ago it was 66,000 in England 
and Wales among a population half its present size. 
The report wisely avoids complacency about this 
advance in the control of a disease which still causes 
nearly one third of all deaths at ages between fifteen 
and thirty-nine. More beds for tuberculous cases 
are urgently required to accommodate the long waiting 
lists, and just as urgent is the need for more staff. 
If, says the report, the staff had been available, half 
the patients awaiting treatment could have been 
given beds during the last two years. 

Notifications of whooping cough were higher than 
in 1945, a fact which will not surprise the parents of 
young children; but deaths from this distressing 
disease were lower. A reliable prophylactic vaccine 
has yet to be found, but experimental work on this 
problem is being energetically continued. 

A serious feature of the report is the great increase 
of syphilis. New male cases at treatment centres 
rose to 10,705, a figure which is nearly double that 
of the. previous year. Female cases, on the other 
hand, were 6,970 compared with 5,527 in 1945. An 
increase of 1,654 in the deaths from cancer is also 
recorded; but the report emphasizes that modern 
methods of treatment of this disease can do much 
to relieve the pain and suffering that it causes. 

Among the many interesting facts recorded in the 
report is the slight decline since the middle of 1945 
‘of about three-quarters of a pound in the average 
weights of adults aged twenty-five to fifty-four ; but 
the improvements in the heights and weights of 
school children recorded during the later years of the 
War have been, on the whole, maintained. Nutri- 
tional surveys have shown that only 33 out of 7,216 
persons in various parts of Britain could-be classified 
as badly nourished. 

During the first six months of 1946, smallpox was 
& continual menace because of the heavy return 
traffic from India by sea and air; but the energetic 
action of the health authorities confined the out- 
breaks that occurred within narrow limits. Readers 
of this part of the report will realize how much 
steady and unrecorded work is continually being 
done to safeguard the health of the people; and 
travellers by sea and air who read it in conjunction 
with the section dealing with the control of airborne 
and seaborne disease will understand that any 
regulations to which they have to submit when they 
enter Britain are not lightly imposed. In these days 
of rapid travel over great distances, it is clearly the 
duty of every traveller to see that he does not 
wittingly carry into the country which he visits 
diseases which may be deadly to the people living 
there. 

It is not possible in a short review to record all the 
other interesting features of this comprehensive re- 
port. Apart from the facts it gives about the in- 
cidence of diseases other than those mentioned above, 
it includes discussions of the work of the emergency 
public health laboratory service, now a permanent 
feature of the medical organisation of the country, 
and of the excellent work being done on all aspects,of 
maternal care, nutrition, the improvement of hospitals 
and their conflict with the building restrictions, 
water supplies, health publicity and other aspects 
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of that proteus which we call publie health. If there 
be anyone who doubts that the best effort and brains 
are being employed in this beneficent work, he should 
read this report and learn the truth. It will tell him, 
not about politics, but solely about the control and 
relief of suffering and the maintenance of the health 
of everybody. For that reason all those whose work 
is recorded or implied in its pages must feel gratified 
that their efforts have produced, in spite of the diffi- 
culties of these times, so much that is positive good 
and so much, also, that points to even greater 
achievements in the future. G. LAPAGE 


BRITISH COUNCIL 


ANNUAL REPORT 


HE report of the British Council for the year 

ended March 31, 1948, refers to the withdrawal 
of its.activities from Iceland, Switzerland, French 
North Africa, Bolivia, Ecuador and Paraguay and 
the elosing of institutes and provincial offices in 
Belgium, the Netherlands, the Argentine, Colombia, 
Chile and Peru. To meet the reduction in funds 
for 1948—49 from £3,500,000 in 1947—48 to £3,150,000, 
further reductions in services such as books, drama 
and films are also being made. During the .year, 
however, the educational work of the Council has 
steadily developed. It has continued to secure or to 
recommend British candidates for posts in foreign 
universities, and forty-two posts, mostly professor- 
ships and lectureships, are now subsidized and filled 
by the Council, and of these ten were filled in 1947—48. 
The Council has also assisted in the recruitment of 
suitably qualified staff from Britain for British and 
foreign schools in many countries overseas, and dur- 
ing the year launched & new scheme of bursary 
awards designed to bring to the United Kingdom 
persons who would not normally qualify to obtain 
scholarships but who, being actively engaged in 
industry or professional work, would benefit from a 
short stay in Great Britain and from mixing with 
those of like occupations. 

The large volume of scientific bibliographical in- 
quiries and requests for scientific information has 
made it necessary to amalgamate the science libraries 
and scientific information services. Assistance was 
given to the convening bodies of scientific conferences 
held in the United Kingdom, and a conspectus of 
current scientific research in Britain has been com- 
piled and is maintained with the co-operation of 
numerous bodies and by visits of Council staff to 
university research departments. The publication 
Monthly Science News has been replaced by the larger 
journal British Science News, and assistance has been 
given in placing agricultural scholars of the Council 
and in arranging tours for some fifty agricultural 
visitors. The collection of seed samples from a large 
number of countries was organised at the request of 
various research stations, and advice and assistance 

mgiven to 103 private students from ten countries 
«and to 82 engineers and technicians from thirteen 
countries on visits to Great Britain. The medical 
Wübrary and information service has expanded con- 
siderably, most of the 284 books added being received 
Mor review in the British Medical Bulletin, while 310 
copies of the monthly list of new British medical 
M &re circulated to libraries and institutions 
ibroad 
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Programmes of work.were arranged for more than 
forty overseas medieal graduates holding British 
Council scholarships, and the Council is also arranging 
programmes or accommodation for most of the 
‘fellows’ appointed by the World Health Organisation 
who elected or were advised to study in Britain. ' 
The Council’s organisation for receiving visitors was 
increasingly used by Government departments, over- 
seas Governments, universities and professional 
societies. Besides the 599 who came as the Council’s 
guests, forty per cent of whom were concerned with 
science, medicine, agriculture and engineering, 306 
who came without. financial assistance from the 
Council had programmes arranged for them. The 
Council also financed a limited number of delegates 
to scientific conferences and cultural events, and was 
also invited by several universities to assist recruit- 
ment for their summer schools. The Council took the 
initiative in: ‘convening a committee representing 
British univérsities to discuss the possibility of 
organising a series of summer schools in 1948, designed 
particularly for American students. The scheme in- 
volves a total of 700 students, for nearly 200 of whom 
from overseas the Council has accepted responsibility. 

Reports on activities overseas are considerably 
curtailed in comparison with previous reports and 
contain little reference to scientific activities except 
in Finland, Italy, Poland and Brazil. The slightness 
of the accounts of the scientific activities of the 
Council constitutes one of the chief criticisms of the 
report, although the figures quoted for exchange of 
students and the like do not suggest that science is 
not well represented in the Council’s activities, or 
support the impression that might be derived from 
other passages of the report that the Council is becom- 
ing increasingly an instrument of political warfare. 

It is perhaps natural that, in view of the searching 
examination to which the activities of the Council 
were subjected by the Select Committee on Estimates 
in a report published last April some space i 
should be given to comment on the Select Committee's 
report. While satisfied thàt the evidence indicated 
that the Council is regarded as outside politics and 
that its work is not associated with propaganda or 
the political feeling of the day, the Select Committee 
directed attention to the need for introducing an 
improved, permanent service, and questioned the 
necessity for so heavy a staff at headquarters. With- 
out going closely into the important question of 
recruitment, the report indicates that the British 
Council itself leans towards the view of the Select 
Committee that Civil Service standards should be 
applicable in recruiting the bulk of its staff. No 
agreement has yet been reached, however, on the 
question of the grades and conditions of service which 
will ensure the maintenance of efficiency everywhere 
and adequate representation overseas, nor does the 
fundamental question appear to have been considered 
whether the service of the Council should constitute 
8 closed service or whether its staff should comprise 
mainly those seconded for fairly short periods and 
then returning to academic life or their normal 
occupation. The Council hopes for some reduction in 
staff as a result of careful overhaul of establishments 
at headquarters, but fears that the financial savings 
will be absorbed by overdue improvements in staff 
conditions. Staff questions may not figure so prom- 
inently in future reports, but whether they do or not, 
the report might reasonably be expected to provide 
fuller public explanation as to how and by whom 
the plans for our cultural strategy are prepared. 
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FORTHCOMING EVENTS 


(Meeting marked with an asterisk * is open to the public) 


Saturday, October 9 


aoe re oe ee 7 MINING AND eee 
INEERS (at Neville Hall, Newcastle-upon-Tyne), at 2.30 p.m.— 
Mr. Haswell Alder: Inaugural Address Pe E en r 


Tuesday, October 12 


SCIENTIFIC FILM ASSOCIATION (at the Royal Institution, Albemarle 
Street, London, W.1), at 10 a.m.— Conference on “The Film in Seien- 
tiñe Research" (to be opened by Sir Robert Watson-Watt, F.R.S.). 

ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, London, 
W.C.1), at 5 p.m.—Mr. Bernard Fagg: “The Beginnings of Art in 
Northern Nigeria”. 

ZOOLOGICAL Soctety or LONDON (at the Zoological Gardens, 
Regent’s Park, London, N.W.8), at 5 p.m.—Scientific Papers. 

INSTITUTION OF ELEOTRICAL ENGINEERS, MEASUREMENTS SEOTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.80 p.m. 
—Dr. S. Whitehead : Inaugural Address as Cha n. 

ILLUMINATING ENGINEERING SoorETY (at the Royal Society of 
Aris, John Adam Street, Adelphi, London, W.C.2), af 0 p.m.—Mr. 
J. M. Waldram: Presidential Address. HER 

MANOHRSTER GEOGRAPHIOAL Society (in the *Geofraphical Hall, 
St. Mary's Parsonage. Manchester), at 6.30 p.m.—Mr. J. M. Wordie: 

Explorations in Graham Land and in the South Shetlands”. 

TEXTILE INSTITUTE, YORKSHIRE SECTION (at the Midland Hotel, 
Bradford), at 7 p.m.—Mr. J. Foster Beaver ; ‘The Romance of Wool". 

SOCIETY OF INSTRUMENT TEORNOLOGY, NORTH-WEST SECTION (joint 
meeting with the NORTH-WESTERN BRANOH of the INSTITUTION OF 
ELEOTRONIOS, in the College of Technology, Manchester), at 7.30 p.m. 
—Mr. D. Edmundsen : “Electronic Development in Instrumentation", 

BRITISH PSYCHOLOGICAL SOCIETY, SOCIAL PSYCHOLOGY SECTION 
(in the Physiology Theatre, University College, Gower Street, London. 
W.0.1), at 8 p.m.—Dr. Ruth Griffiths: ‘Measuring the Abilities of 
Children in the First Two Years of Life". 


Wednesday, October 13 


ROYAL SANITARY: INSTITUTE (at 90 Buckingham Palace Road, 
London, S.W.1), at 2.30 p.m.—Discussion on “The Control of Milk 
Quality" (to be opened by Mr. E. B. Anderson and Mr. L. J. Mean- 
well). (Members of the Food Group of the Society of Chemical Industry 

are invited.) . 

PHYSICAL SocrgTY (joint meeting of the COLOUR AND OPTICAL 

» GROUPS, at Northampton Polytechnic, St. John Street, London, E.C.1), 

at 3 p.m.—Scientifle Papers. i 

GEOLOGIOAL SOOIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Prof. Pentti Eskola: “The Problem of 
Mantled Gneíss Domes” (Fourth William Smith Lecture). 

INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SROTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. 
F. Smith: Inaugural Address as Chairman. 

SoorgTY OF CHEMICAL INDUSTRY, FOOD GROUP (joint meeting of 
the MICROBIOLOGICAL AND NUTRITION PANELS, at Gas Industry House, 
1 Grosvenor Place, London, 8.W.1), at 6.15 p.m.—Dr. E. F. Gale: 

The Role of Vitamins (and Metais) as Co-enzymes in Bacterial 

Metabolism", 

ROYAL INSTITUTE oF CHEMISTRY (at I.C.I. (Paints), Ltd., Wexham 
Road, Slough), at 6.30 p.m.—Mr. & R. Cornish : n M of De- 
termining Molecular-Weights of Polymers”; Mr. C. H. Young: “The 
Performance of Paint Films", ~ 


Tuesday, October 12—Wednesday, October 13 


SOCIETY OF CHEMICAL INDUSTRY (at Geneagles Hotel, Gleneagles).— 
Convention on “High Vacua’’. 


Thursday, October 14 


LINNEAN Soomty OY LONDON (at Burlington House, Piccadilly, 
London, W.1), at 6 p.m.—Dr. Joseph Pearson: “Ihe Marsupial 
Placenta", 

PHYSICAL SOOIETY, ACOUSTIOS GROUP (in the Small Physics Theatre, 
Imperial College of Science and Technology, Imperial Institute Road, 
London, S.W.7), at 5 p.m.—Mr 
ments by Rayleigh Disc". 

ILLUMINATING ENGINEERING SOCIETY, MANCHESTER CENTRE (joint 
meeting with the NORTHERN LOCAL COMMITTEE of the BRITISH OPTICAL 
ASSOCIATION, in the Reynolds Hall, College of Technology, Man- 
chester), at 5.30 p.m.—Mr. W. J. Wellwood Ferguson: "Colour". 

INSTITUTE OF PETROLEUM (at Manson House, 26 Portland Place, 
London, W.1), at 5.30 p.m.—Mr. K. B. Ross and Mr. D. N. McKinlay : 

Integration of Operations in a Large Refinery”. ` 

INSTITUTION OF ELECTRICAL ENGINEERS, UTILIZATION SECTION (at 
Savoy Place, Victoria Embankment, London, W.C.2), At 5.80 p.m.— 
Mr. R. O. Ackerley: Inaugural Address as Chairman. 

CHEMICAL SOCIETY (at Burlington House, Piccadilly, London, W.1), 
at 7 p.m.—Seientific Papers. - 


Friday, October [5 


INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, 8.1.7), at 5 p.m.—Mr. W. A. W. Fox: 
Transverse Navigation, an Alternative to the Grid System". 

ROYAL INSTITUTE OF CHEMISTRY (at the Geological Society, Burl- 
ington House, Piccadilly, London, W.1), at 6. Bm Pror. . B. 
Nisbet: ‘‘Anesthetics’’. 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Literary and Philosophical Society, Newcastle-upon-Tyne), 
at 6.16 p.m.—Mr. Mungo Campbell: Presidential Address. 


P 


. W. West: “The Accuracy of Measure- 
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Socrety oF DYERS AND COLOURISTS, MANCHESTER SEOTION (at 
the Gas Department Showrooms, Manchester), at 6.30 NEUE 
W. T. Astbury, F.R.S.: “Adventures with the Electron Microscope”. 

PLASTIOS INSTITUTE (at the Engineers’ Club, Albert Square, Man- 
chester), at 6.45 p.m.—''A Review of Thermoplastic Materials” 
(Ohairman's Address). "USC 

Society OF GLASS TECHNOLOGY, NORTH-WEST SECTIONe (at the 
Gas Showrooms, Radiant House, St. Helens), at 7.15 p.m.—Dr. B. P. 
Dudding: “Statistical Methods and Industrial Efficiency”. 


Saturday, October 16 


LONDON County COUNAIL (at the Horniman Museum, London 
Road, Forest Hill, London, 8.4.23), at 2.30 p.m.— Mrs. Bertild 
Bekker: “Peoples in the Mountains of Central Celebes’’.* 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

s LEOTURESHIP IN MECHANICAL ENGINEERING—The Registrar, King's 
College, Newcastle-upon-Tyne (October 16). 

SENIOR ASSISTANT IN STRUOTURAL ENGINEERING, à RESPONSIBLE 
LEOTURER IN ORGANIO OHEMISTRY, LECTURERS (2) IN CHEMISTRY, 
and a LECTURER IN MECHANICAL ENGINEERING, in the Constantine 
Technical College—The Director of Education, Education Offices, 
Middlesbrough (october 16). 

LECTURER IN BIOLOGIOAL Sussygors (Botany and Zoology)-—The 
ae alas Technical College, Suffolk Street, Birmingham 1 

ctober 16). 

RESEARCH ASSISTANT for experimental work in collaboration with 
clinical research teams, in particular in the Department of Otology— 
tone Middlesex Hospital Medical School, London, W.1 

ctober 16). 

LEOTURER IN MEOHANICAL ENGINEERING DRAWING to H. N..C. 
Slandard—The Chief Superintendent, Telecommunications Research: 
Establishment, Great Malvern, Wores. (October 16). ^ 

LECTURER IN THE DEPARTMENT OF PHYSIOS AND MATHEMATIOS 
of the City Technical College— The Director of Education, 14 Sir 
Thomas Street, Liverpool 1 (October 18). 

SENIOR ASSISTANT IN ORGANIO CHEMISTRY— The Clerk to the 
eae Woolwich Polytechnic, Woolwich, London, 5.8.18 (Octo- 

er 20). 

PLANT PATHOLOGIST to undertake research on virus diseases of 
fruit plants, a PHYSICAL OHEMIST in the Plant Protective Chemistry 
Section to work on problems involved in the control of pests and 
diseases of fruit, a RESEARCH ENTOMOLOGIST to be attached to the 
Plant Protective Chemistry Section for laboratory and fleld studies of 
insecticides and their mode of action, a JUNIOR ORGANIO CHEMIST in 
the Biochemistry Section for work on the organic constituents of 
fruit-bearing plants, an HONOURS GRADUATE in natural science with. 
special interests in plant physiology and botany for work on frost 
damage to fruit plants, and an ASSISTANT for maintenance and con- 
struction of experimental apparatus, including thermo-electric instru- 


: ments, for work on frost damage to fruit plants-—The Secretary, Hast 


Malling Research Station, Maidstone, Kent (October 23). 

LEOTURER IN PHILOSOPHY—TIhe Very Reverend the Dean, Christ 
Church, Oxford (October 25). 

SMITHSON RESEARCH FELLOWSHIP—The Assistant Secretary, Royal 
Society, Burlington House, Piccadilly, London, W.1 (October 30). 

LEOTURER IN PHYSIOAL CHEMISTRY in University College, Ibadan 
Nigeria—The Secretary, Inter-University Council for Higher Educa. 
tion in the Colonies, 8 Park Street, London, W.1 (October 31). 

ASSISTANTSHIP IN THE DEPARTMENT OF ZooLOGY— The Secretary 
The University, Old College, Edinburgh 8 (November 1). 

CHIEF MECHANICAL ENGINEER (under the Chief Mechanical and 
Electrical Engineer) in the Production Department at Headquarter: 
in London—The National Coal Board, Establishments (General 
Branch, Hobart House, Grosvenor Place, London, S.W.1, endorsed! 
TT/90 (November 15). 

ROFESSOR OF BOTANY at the Imperial College of Tropical Agricul 
ture, Trinidad—The Secretary, Imperial Collegé of Tropical Agri 
guitare, Grand Buildings, Trafalgar Square, London, W.C.2 (Decem. 

er 15). 

READER or SENIOR LECTURER IN BIOOHEMISTRY in the Departmení 
of Physiology, University College of the West Indies—The Secretary 
Special Committee of the Senate on Higher Education in the Colonies 
University of London, Senate House, London, W.C.1 (January 15) 

TUCKER-PRICH SCIENTIFIO RESEAROH FELLOWSHIP for research ir 
Mathematics, Science, or an allied subject—The Secretary, Girtor 
College, Cambridge (January 15). 

LECTURER with special qualifications in ANALYTIOAL CHEMISTRY 
and some inorganic interests, and a LECTURER with special qualifica 
Hons in OnGANIO CHEMISTRY— The Secretary, The University, Aber 

een. 1 

LABORATORY TECHNICIAN IN THE DEPARTMENT OF PATHOLOGY— 
The Pathologist, Royal Devon and Exeter Hospital, Exeter. 

LABORATORY 'TEOHNIOIANS IN THE BIOCHEMICAL RESEARCH DE 
PARTMENT—The Secretary, Institute of Psychiatry, Maudsley HospitaM 
Denmark Hill, London, S.E.5. 

GRADUATE (or equivalent) FOR ANALYTICAL LABORATORY—Th: 
Assistant Secretary, British Coal Utilization Research Association 
Randall Road, Lentherhead. 

SENIOR ASSISTANT IN CIVIL ENGINEERING, and a LECTURER IN 
MEOHANIOAL ENGINEERING— The Clerk to the Governing Body 
Battersea Polytechnic, Battersea, London, S.W.11. . 

ECONOMIC STATISTICIAN or Economist for investigations in economie 
and social relations between agriculture and industry, and a RESEAROR 
ASSISTANT IN RURAL SOCIAL ORGANISATION —The Secretary, University 
ri ae Agricultural Economics Research Institute, Parks Road 

‘ord. N 
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CULTURAL AND SPIRITUAL 
PROGRESS OF MANKIND 


UCH of the Lambeth Conference report* deals 
with matters -which are not the immediate 
concern of men of science as such; but two of the 
committee reports and certain passages in the 
Encyclical Letter are of interest in view of the 
increasing concern of the scientific world with the 
ethical aspects of atomic warfare, and of the attempts 
being made to formulate a professional code on the 
lines of the Hippocratic Oath. Moreover, a number 
of men of science have taken a prominent part in 
the movemoiit to formulate a declaration of human 
rights, and“on this also the report has something of 
interest to’say. Thus even if their interest is in- 
direct and by virtue of their citizenship rather than 
their professional activities, scientific workers cannot 
be altogether indifferent to any document that in any 
degree helps to clarify thought on the moral and’ 
spiritual values that form the real foundation for 
any attempt at union of the Western democracies. 
The frankness, clarity and logic of the whole report 
will indeed commend it to many outside the Anglican 
Communion, even if they do not always accept its 
premises or draw the same conclusions, at least with- 
out some reservations. The final invitation to all 
men and women to join in the war against the evils 
which wreck man’s life and against the false creeds 
which debase it will be weleomed by many men of 
science. 

The Encyclical Letter is noteworthy for a lucid 
restatement of the Christian doctrine of man as 
opposed both to Communism and nation worship. 
The claim for freedom is put in terms which many 
men of science will support, as they will welcome 
the insistence that rights imply duties which must 
be faithfully discharged. The Letter welcomes the 
great expansion of man’s understanding of himself 
and of the world; but points out that knowledge may 
be used by man for self-destruction, and his greatest 
inventions turned to his ruin unless he learns to 
discipline his own nature and his powers. In forth- 
right terms the claim that man should give himself 
entirely in obedience and service to the nation or 
group’ of which he is a member is rejected. Society 
exists to serve the needs of its members, not to 
enslave and possess them wholly, and the Letter 
maintains uncompromisingly that Christians must 
reject the Marxian Communism which exalts atheism 
and puts supreme confidence in material progress, 
and must condemn the cruelties, injustice and false 
propaganda inherent in it. 

Neither the Letter nor the report as a whole fails 
to recognize that Communism to many people appears 
as & protest against social injustice, and it is urged 
in the report that it is the special duty of the Christian 
Church to oppose the Marxian challenge by sound 
teaching and the example of a better way. Firm 
support is also given to the work of the Commission 
of the United Nations on Human, Rights. The Letter 


* Lambeth Conference, 1948: The Encyclical Letter from the 


Bishops, together with Resolutions and Reports. Pp, v+53+iv+120. 
ondon. Society for the Propagation of Christian Knowledge, 
1948. 5 
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also calls on all nations collectively to control the 
manufacture and use of atomic power, and to pledge . 
themselves never to use it for the purposes of war ; 
and it calls upon the nations even at the price of 
limiting their own sovereignty to work together to 
remove the causes’ of war and to promote human 
culture and welfare. 

In one of its resolutions on the Church and war, 
the Lambeth Conference affirms that it is the duty 
of governments to work for' the general reduction 
and control of armaments of every kind and for their 
‘final elimination, except those which may be necessary 
for international police protection. Nevertheless, it 
‘recognizes that in the meantime there are occasions 
when both nations and individuals may be obliged 
to resort to war as the lesser of two evils, though the 
present report adds little to what was said on this 
subject earlier this year in ‘The Church and the 
_ Atom”, which was prepared by a commission ap- 

pointed by the Archbishops of Canterbury and York. 
The report of the Committee on the Church and the 
Modern World shows that the thought of the Con- 
ference ran on similar lines to that of the Com- 
mission ; although the report presents not so much 
a challenge to thought, as did that-of the Com- 
mission, as a call to action to combat the present 

, disastrous trend towards another world war. It 
rightly points to the danger in the growing fatalism 
on this subject, and reminds us we can have either 
war or civilization—not both. 

The value of the United Nations Organisation is 
recognized ; but it is pointed out that amy such organ- 
isation must be permeated with moral and spiritual 
power.  Agein the report calls for endeavour to 
remove the causes of war by striving | for greater 
economic well-being throughout the world, greater 
emphasis on social welfare, better “observance of 
human rights in every sphere, and more constant 
use of international negotiation and conversation. 
Equally, the inherent danger of unbridled arrogant 

. nationalism is faced. In the sections on the Church 
and the modern State, the challenge of dictatorship 
is repudiated as inconsistent with the Christian way 

- of life and as offering un absolute conflict of values 
whether the basis of the dictatorship is a secular or 
a religious view of life; but it is not claimed that a 
parliamentary democracy is the only alternative to 
dictatorship in the modern world. On the contrary, 
& contribution is offered towards thinking out afresh 
the terms of co-operation, and towards a fresh ex- 
periment in co-operation, which merits the attention 
of all concerned with the problem of active democracy 
and the preservation of individuality and initiative 
under the present conditions of industry, commerce 
and society. ! 

In a further section, there is à dignified and search- 
ing analysis of Communism which recognizes that 
Communism cannot be overcome by argument alone. 
It has to be outlived, not merely outfought. The 
positive suggestions made here should command 
approval and support far outside the Anglican Com- 
munion. To proclaim human rights without equivoca- 
-tion and respect them in practice ; to do full justice 


to the truth in Communism; to recognize that the 
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acceptance of an economic theory of Communism as 
distinct from Marxian atheism does not involve 
exclusion from the fellowship of the Christian Church ; 
and to appreciate fully the immense contribution 
which science and technology have made to human 
welfare, and the dedicated lives of countless men of 
science and technicians—-these are means which com- 
mend themselves to men and women of goodwill, 
and are already the basis of constructive contributions 
to human welfare and new experiments in communal 
living. 

In the sphere of education, although there is little 
in the report that is new, there is much that will be 
welcomed. The most pressing need here, it is urged, 
is a rapprochement between religion and science, and 
the harnessing of scientific means to Christian ends. 
The Conference affirmed its belief that a fresh under- 
standing of the nature and function of universities 
is greatly needed, and in that reassessment the place 
of theology in its full meaning must be duly con- 
sidered. 

Clearly it lay outside the scope of the Lambeth 
Conference to-offer suggestions for dealing with such 
dangers as excessive specialization and the con- 
sequent lack of integration; but the report offers 
a real contribution towards supplying that clear 
sense of purpose'tbe absence of which it regrets. The 
central problem of the relation of knowledge and 
power is fairly and squarely faced. 

Through the new discoveries and inventions of our 
own time, man has gained power for the better order- 
ing of the world. ‘Those possessions now necessitate 
new forms of social organisation and the transcend- 
ence of outworn experiments in our ways of living 
and social institutions as the very condition of our 
survival. The over-riding task when all human values 
are threatened and man is being reduced to in- 
significance by forces beyond the individual’s control 
is the vindication of man against all that cheapens 
or degrades him, and the rebuilding of a culture 
in which personal life holds. the acknowledged 
primacy. 

Whether or not they follow the argument of the 
report in its further searching and often stimulating 
analysis of man and his nature, scientific workers 
could scarcely wish for. a fairer statement of 
the main issue. The Conference welcomed the 
great advance in scientific discovery characteristic 


sof our age and repudiated the suggestion that 


any check should be placed upon it. Men of 
science, on their part, have also recognized that the 
consequent growth of man’s knowledge increases his 
moral responsibility for the use and misuse of it, 
They will note with appreciation, also, the welcoming 
without reserve of the findings of scientific investiga- 
tion into man's psycho-physical constitution, andWE 
the respéct for the vocation of the man of sgience as 
a service to the God of truth. They, too, admit the 
desperate need for bringing technical discovery intc 
true line with ethical direction, and that rolitical 
freedom is everywhere in imminent danger because 
men shirk the price. that must be paid for it a. we 
prone to evade that responsibility, whether -intel 
lectual, civic or moral, by which alone it can be main 
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tained. They, too, recognize that the hope that free 
institutions can be safeguarded on a secular basis 
must prove self-defeating, and some at least repudiate 
a determinist theory of: history. If some cannot 
accept in their entirety the- premises and conclusions 
of Christian thought even as displayed in the Lambeth 
Report, they may, none the less, be grateful for 
the evidence it affords of powerful support for many 


of the policies which they would wish to see pursued. ` 


The resolutions of the Conference may well lead to 
action and to the mobilization of moral and spiritual 
power behind the measures necessary no less for the 
furtherance of science than for the preservation of 
society and its highest cultural and spiritual values. 


THE EINSTEIN ENIGMA 


Einstein : 
His Life and Times. By Philipp Frank. Pp. 367. 
(London: Jonathan Cape, Ltd., 1948.) 165. net. 


HOSE who, like the present reviewer, are 
. A personally unacquainted with Einstein, will read 
this book with a shock of surprise. While Dr. Frank's 
sympathies are all with Einstein, the portrait 
presented to us is not altogether a pleasant one. 
We see a man developing early into the traditional 
type of nineteenth-century ‘professor’. He regards 
himself as free to develop any eccentricity of be- 
haviour, whether those about him like it or not, and 
to talk shop in season or out of season, a character- 
istic illustrated (p. 144) by the description of a 
courtesy visit to & non-mathematical colleague in 
Berlin, in which, after subjecting his hosts to a forty- 
minutes discourse on relativity, Einstein left abruptly. 
This lack of appreciation of the fact that ideas and 
interests which did not happen to interest him might 
«still be as valuable as those that did may well ex- 
plain Einstein's difficulties in the Berlin Academy, 
or his failings as a teacher. Always, apparently, 
mceady to lecture on his researches of the moment or 
wo deliver popular discourses, Einstein was not pre- 
ared to teach his students systematically what they 
E: need to learn. An attitude of this kind is not 
incompatible with a deep concern for abstract causes 
such as pacifieism or Zionism, and his lack of human 
<ontacts had one good result: it turned Einstein in 
the early 1920's from becoming a political leader of 
“the Zionist movement. But there is another side to 
the picture: an impulsive kindliness made him only 
;00- ready to help refugee scholars after 1933, or to 
mid by correspondence a student in Prague (p. 331), 
br to instruct in arithmetic, at her own suggestion, 
mi little girl of ten who lived near him in Princeton 
p. 356). 
Dr. Frank does not, of course, aim at an exposition 
X relativity theory; but he does describe Einstein's 
^hilosophieal views in some detail (pp. 259 and 336). 
zinstein adopts a logical positivist view on the basic 
heoretical laws of Nature, which are for him free 
«reations of the imagination confirmed by observa- 
ion. Logically, this should lead to the acceptance 
X Newtonian mechanics as an equally good alterna- 
ive tocrelativistic mechanics when we reflect on 
he enormous body of observational confirmation the 
orfin receive in engineering and astronomy, for 
xample. At the same time, Einstein holds a realist 
zew on electromagnetic and gravitational fields, 
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-light, atoms, electrons, ete. They are ‘physical 
réalities’ and not concepts freely created for the 
purpose of interpreting observations. Nor is it easy 
to see how a belief in the rationality—almost the 
mathematical character—of Nature (p. 340) can be 
reconciled with his view of the character of scientific 
law. If Nature is rational, surely its laws are there 
to be discovered, and not:created, by the man of , 
science? 

‘Dr. Frank's account of the times in which Einstein 
lived is written from the point of view of a Central 
European who sees Germany and her immediate 
géographical neighbours as the world-focus of scien- 
tific activities. Many quotations illustrate the strange 
vagaries of the totalitarian mind: in Nazi Germany 
relativity theory is the expression of Jewish physics, 
in! Russia the.theory is at first contrary to and later 
in, accordance with dialectical materialism. Dr. | 
Frank’s selection among Einstein's contemporaries 
of: those worthy of mention is very odd indeed. The 
venomous ideological crank, Philipp Lenard, is'often 
referred to and freely quoted; but mer? who most 
nearly reached Einstein's intellectual stature and who 
developed and made known the theory of relativity 
receive scant attention. Hermann Wey] and de Sitter 
are not mentioned at all, and the three references to 
Eddington scarcely do justice to his contributions to 
the theory. Indeed, Einstein is credited (p. 326) 
with proving after 1933 that the geodesic principle 
is ideducible from the field equations, though & proof 
of, this theorem is to be found in the “Mathematical 
Theory of Relativity” written in 1923. Again, from 
pp. 346-351, we obtain the impression that the 


: atom bomb was due to ‘the scientific and political 


efforts of Einstein, O. Hahn, L. Meitner, E. Wigner, 
E.; Fermi and L. Szilard. Even if Chadwick and 
Cockcroft are not worthy of mention, surely some 
native-born American physicists had a hand in the 
matter ! G. C: MoVrvrIE 

I b ` 


| THE. CAVITY MAGNETRON 


Microwave Magnetrons 

Edited by George B. Collins/ (Massachusetts 
Institute of Technology; Radiation Laboratory 
Series, Vol. 6.) Pp. xviii + 806. (New York and 
London : McGraw-Hill Book Co., Inc., 1948.) 54s. 


HE origin and excellence of the Radiation 

' Laboratory Series of monographs is now well 
knbwn, and can need little in the way of introduction 
to the physicists and engineers on both sides of the 
Atlantic who took part in the great war-time venture ' 
of radar. Without the cavity magnetron it is more 
than doubtful whether micro-wave radar could have 
become the decisive weapon it turned out to be. In 
this sense, therefore, the volume under review is 
perhaps the most important of the series, providing 
the central theme without’ which many of the other 
volumes could not have been written. 

The cavity magnetron as a micro-wave generator 
of pulsed power of the order of a few kilowatts was 
taken to the United States by Sir Henry Tizard and 
Prof. J. D. Cockeroft in May, 1940, in a form entirely 
suited to manufacture; and this after only a few 
short months of work by those concerned. _ This 
early work, the later use of higher peak voltages 
and magnetic fields, the introduction of strapping in 
1941, and the later achievements of peak powers of 
2 or 3:x 10° watts at a frequency of 3 x 10? me./sec., 
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are efforts of which British physicists and engineers. 
in universities and in industry may be justly proud. 
Much also of the development of an adequate theory 
of the magnetron was carried out in Britain by Hartree 
and Stoner and their collaborators. The method ofthe 
self-consistent field so strikingly successful in atomic 
physics proved equally valuable in the theoretical 
study of the magnetron. The Physics Department 
of the University of Birmingham, under the direction 
of Prof. M. L. Oliphant, was the centre from which 
' sprang much of the experimental scientific effort on 
` magnetrons in Britain or any other country. Oliphant, 
and no doubt others, recognized at an early stage 
the significance of obtaining high powers at centi- 
metre wave-lengths. The klystron at that time was 
limited by a comparatively low beam current, but 
had the advantage of cavity resonators. The basic 
problem atthe end of 1939 was to decide on a device 
which would take advantage of'an enclosed resonator 
system and be much less limited in curtent. The 
cavity magnetron was the answer. 
„on this venture, I think it is fair to comment that no 
other war-time effort has shown: so well the original 
approach of British men of science to new problems ; 
for not one of the team there collected could claim 
to have any prior experience in the field of micro- 
wave generators. 

The approach of the Radiation Vebothtasy to the 
problems of the magnetron, as to other aspects of 
radar, was, as a result of the pioneer work carried 
out in Britain, bound to: be rather different. The 
great American effort on the magnetron was one 
largely, perhaps, directed to understanding, con- 
solidation, and manufacture rather than new dis- 
covery; at least that is the way things turned out. 
There are, of course, exceptions to this, such as the 
‘rising-sun’ magnetron, a development arising entirely 
from the Columbia Laboratories. The volume under 
review pays only & brief tribute in its early pages to 
the British effort on the magnetron, arid gives little 
idea of how the work developed. „The book is & 

. detailed analysis of the properties and behaviour of 
the cavity magnetron ; it is not the story of the 
magnetron, nor is it intended to be. But it is a pity 
that time could not have been found for a more 
adequate survey of the development of ideas, experi- 
mental results, and theories from the numerous 
N.D.R.C. and C.V.D. Reports available to the authors. 
“Microwave Magnetrons”, in short, gives a tremen- 
dous impression of knowledge of the subject, but 
gives little idea of how that knowledge grew from 
stage to stage. 

Like other volumes of the series, “Microwave 
Magnetrons” is not easy meat for the uninitiated. 
The book contains a good introduction by its editor 
G. B. Collins, and is thereafter divided into five parts : 
resonant systems; analysis of operation; design; 
tuning and stabilization; practice. Parts I, I, 
III each contain four chapters and Parts IV and V 
three chapters each. The purpose of Part I is a 
discussion of the fundamental electromagnetic pro- 
perties of the resonant system and the output circuit. 
Three types of resonant circuit are dealt with: 
the unstrapped system, the rising-sun system, and 
the strapped system. In Part II the operation of 
the magnetron is analysed first by a study of the 
interaction of the electrons and the electromagnetic 
field ; this is followed by chapters on the space 
charge.as a circuit element, transient behaviour 
involving a discussion of the starting of oscillation ; 
and a discussion- of noise. 
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Part III opens with a valuable discussion of the 
principles of design, and lays emphasis not only on 
the fundamental parameters but also on those of 
importance to the user. A: discussion on resonant 
systems, cathodes, and a short chapter on permanent 
magnets make up the remainder of Part III. Part 
IV is concerned with tuning and stabilization. Part 
V is devoted to American manufacturing methods, 
and as such is admirable. : Chapter 19 describes 
typical magnetrons, all American. Thosé interested 
in the contributions of British science and engin- 
eering to the study and manufacture of the cavity 
magnetron will regret that more space could not have 
been found for a discussion of their efforts in this key 

volume, which remains, nevertheless, a most imposing 
monograph on ‘the heart of radar’. 
J. T. RANDALL 


‘ 


PSYCHOLOGY AND MYSTICISM 


Hindu Psychology 

Its Meaning for the West. By Swami Akhilananda. 
Pp. xviii + 241. (London: George Routledge and 
Sons, Ltd.,.1947.) 12s. 6d. net. 


HE title of Swami Akhilananda’s book is mis- 

leading to the Western reader. It is not quite 
clear what he means by Hindu psychology. A clue 
is given in Prof. Brightman’s introduction in which 
he says “The purpose of this book is not to lead him 
to substitute Indian Psychology Jor Christianity or 
Judaism". Hindu psychology is, then, something 
which could take the place of a religion. 

Although the Swami does not define Hindu 
psychology, he states that its method is “training 
the total mind of the individual, including thought, 
This is an entirely different con- 
ception of method from that of the European and 
American schools of psychology. It is well to bear 
in mind when reading this book the enormous chasm 
separating the Hinduism of the cultured classes from 
that of the masses in India; and it must also be 
realized that Hinduism is not only a religion but also» 
a social system, the basis of which is caste. 

The essence of higher Hinduism is a belief in the 
unity of being. “Knowledge of eternal truth belongs 
to those and only those who see but One in the 
manifold changes of the Universe”. This religious 
philosophy is evident in Swami Alhilananda’s 
work. 

The book begins with a very brief outline oji 
Western schools of psychology which are not, in the 
author's opinion, concerned with the “total mind". 
an abstraction not defined. "The psycho-analyti 
concept of two layers of mind is also considerec 
inadequate. The Hindu psychologists recognize four» 
the sleeping and dreamin 
states, which are included in the subconscious of 
Western terminology, the conscious, and the super 
conscious. It is in its concern with the superconsciou: 
states (not to be confused with telepathy and clair 
voyance) that Hindu psychology is unique. ` 

The chapters dealing with meditation and it» 
effects, insight, extra-sensory experiences, and the 
superconscious state, are the most interesting, bum 
bewildering to the reader unaccustomed to Easter» 
mysticism. 

The sincerity of Swami Akhilananda is obvious sg 
and Western pride in its scientific attitude is, shaker 
by this statement: “It is true that the Oceidenta. 
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countries, with the help of scientific achievements, 
have done a great deal for the betterment of the 
everyday life of man. Yet in the West, because of 
the restlessness, unhappiness, and dissatisfaction of 
the mind, there are constant conflicts and frustrations 
resulting in extreme forms of mental disorders, nerve 
troubles, and functional ailments. This shows that 
the modern ways of life, based on scientific dis- 
coveries and their uses, have not solved the psycho- 
logical problems of the West. On the other hand, 
the problems are bécoming more and more frightening. 
So the West must find a way out of this dangerous 
Situation". D. M. WEEATLEY 


QUASI-ABELIAN FUNCTIONS 


Funzioni quasi-abeliane 

By Prof. Francesco Severi. (Pontificia Academie 
Seientiarum Scripta Varia 4.) Pp. 327. (Rome: 
Pontifical Academy of Sciences, 1947.) n.p. 


HE present treatise, constituting almost entirely 
an original work, was written during 1944-45 and 
communicated as a memoir to the Pontifical Academy 
of Sciences, by which it has been published as one of 
a series of monographs. Its purpose is to fill an 
obvious gap both in the theory of algebraic functions 
and their integrals and in the relevant geometrical 
literature, subjects to which Prof. Severi has made 
masterly contributions during the last forty-five 
years. The concept of quasi-Abelian function, in its 
simplest form, has its origin in a theorem of Weier- 
strass, which asserts that the only uniform functions 
of a complex variable possessing an algebraic addition 
theorem are the elliptic functions and their degenerate 
forms, namely, the exponential and rational functions. 
The functions of the last two types are the quasi- 
Abelian functions relative to the elliptic function. 
In his treatise Severi is primarily concerned with 
the solutions of the generalized problem, that is, the 
uniform functions of any number of complex variables 
which possess an algebraic addition theorem; for 
solutions of the most general kind—the so-called 
Abelian functions—there already exists a very great 
literature extending over more than a century, but 
hitherto there has been no systematic treatment of 
the degenerate forms. As Severi shows, these are 
likewise periodic functions in general, though with 
fewer periods than the associated Abelian functions, 
and in many respects are strictly analogous to the 
Abelian functions themselves. 
Severi’s investigation is, naturally enough, in the 


tradition of the Italian school of algebraic geometry. 


which, taking its cue from the Germans Brill and 
Noether, has translated the’ discoveries of Abel, 
Jacobi and Riemann concerning multiply-periodic 
functions into the language of the geometry of 
curves. For this purpose it employs a strikingly 


simple technique, depending on the consideration of: 


sets of points on an algebraic curve, from which 
results not only a remarkable gain in elegance and 
power, but also a method capable of extension to 
similar problems of a more complex nature. To this 
method Severi has now added a concept which has 
already played an essential part in other researches 
of his: thus while, according to the classical theory, 
an algebraic plane curve of degree n, possessing d 
double points, has a genus p given by the formula 
p = $ (n — 1) (n — 2) — d, Severi's innovation con- 
sists in regarding a certain number of these nodes as 
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virtually non-existent, so that the curve has a virtual 
genus greater than p. : 

The first section of the treatise—about one-third 
of the whole—is in the nature of a prelude, devoted 
to the theory of series of points on a curve. The 
next two sections deal with the quasi-Abelian func- 
tions in all their generality, their periods, the associ- 
ated integrals and allied geometrical results concern- 
ing the so-called Picard variety attached to a curve 
of genus p. Severi begins by posing three alternative 
definitions of the functions, and eventually shows 
that all three are equivalent to the one already stated 
above; here, it must be noted, certain parts of the 
theory hinge on a hypothesis of a geometrical char- 
acter which has so far not been established. The 
last section, which is comparatively brief, completes 
an interesting chapter in the theory of surfaces. It 
is just forty years since Enriques and Severi wrote 
their prize memoir (Acta Mathematica, 1909-10) on 
hyperelliptic surfaces, that is, surfaces the co- 
ordinates of the points of which are expressiblé ‘as 
uniform quadruply-periodie functions of two inde- . 
pendent variables; an example is Kummer’s quartic 
surface, which itself includes Fresnel’s wave surface 
as a special case. The memoir has now been supple- 
mented by a study of the quasi-hyperelliptic surfaces, 
which comprise Pliicker’s quartic surface, a familiar 
locus in line geometry; Severi shows how this is 
obtainable as a limiting form of Kummer’s surface. 

The book, which concludes with a detailed biblio- 
graphy, is a notable addition to the distinguished 
author’s publications, and will doubtless occupy & 
permanent place in the literature. L. ROTH 


` 


BLOOD PRESSURE 


Blood Pressure and its Disorders, including Angina 
Pectoris, , 

By Dr. John Plesch. Second edition, revised and 

enlarged. , “Pp.. xiv + 307 + 15 plates. (London: 

Baillére;/Tindall and Cox, 1947.) 21s. net. 


HE first edition of this book by Prof. Plesch will 

bé well known to most workers interested in this 
subject, and a second edition of it will be weleomed. 
Most of the chapters have been enlarged and some new 
ones have been added; references to the literature 
and case-histories increase the value of the book, and 
suggestions made by readers of the first edition have 
been incorporated. The author says that he has 
dealt only with aspects of the subject of which he 
has had practical experience through research and 
observation, and that he does not intend to present 
the reader with a text-book. This note of personal 


experience is evident on every page. It is a book for 


the progressive and open-minded worker who shares 
its author’s evident desire to understand thoroughly 
the origins of the diseases discussed and to relieve the 
suffering that they cause by treatment based upon 
this understanding. 

A short review cannot give an idea of the wide field 
covered by the text. Planned in three main sections, 
one on arterial blood pressure, one on venous pressure 
and one on the much-discussed conception of angina 
pectoris, the book deals with the physiological basis 
of disorders of the blood-pressure, their diagnosis 
and the clinical application of the facts discussed. 
No doubt many readers will be especially interested 
in the section entitled “Angina Pectoris”, partly 
because the author does not restrict the conception 
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of angina to spasms of the coronary arteries of the 
heart, but discusses it as “generally applicable to 
spontaneous cramps of any artery of the body”. 

We hear much nowadays about arteriosclerosis 
and high and low blood-pressures; but Prof. Plesch 
thinks that the danger of arteriosclerosis, at any rate, 
is over-estimated. Post-mortem examinations, made 
in different countries, of healthy young soldiers who 
fell in the First World War, show that 44:5 per cent 
of soldiers between the ages of twenty-one and thirty 
years of age and 62 per cent of those between thirty- 
one and forty years bore evidence of arteriosclerosis. 
These figures are surprising ; .but the mortality from 
this disease is only 6 per cent of the total mortality, 
and Prof. Plesch concludes that arteriosclerosis is not 
necessarily progressive and that it can be cured. 
During his valuable discussion of the general and 
symptomatic treatment of f angina pectoris, he makes, 
interesting observations of diet, the consumption of ^ 
alcohol and smoking. „Smokers will be especially 
interested in his analysis of various tobaecos and 
' their effects. 

An appendix discusses the use of the tonoscillo- 
graph and the interpretation of tonoscillograms, the 
author’s techniques of auscultation and borderline 
pereussion, the use of the blood-gas analyser with an 
absorption cell, and his experimental work on the 
immunization and sensitization of patients by 
injections of their own urine. 

The book is well produced, and the photographic 
and other illustrations add, much to its value. 


THE BEHAVIOUR OF SEEDS 


Twenty Years of Seed Research at Boyce Thompson 
Institute for Plant Research 

By Lela V. Barton and William Crocker. Pp. 148 + 

22 plates. (London: Faber and Faber, Ltd., 1948.) 

21s. net. 


OR more than twenty years workers at "ihe Boyce 

Thompson Institute at Yonkers, New York, have 
been publishing papers on the factors influencing the 
germination and continued viability of seeds. Their 
investigations: have been not only of academic 
interest, but also of practical significance to people 
who produce, market, and sow seeds; and presum- 
ably it has been with this in mind that two of the 
senior workers concerned have now written a very 
brief summary of the Institute’s work in this field. 
Farmers, gardeners and seedsmen will find this book 
giving, with a minimum of scientific terminology, 
confirmation, explanation: and extension of much 
that they have discovered and guessed, and also 
some suggestive new facts. 

Part 1 of the book reviews various types of delayed 
germination, due to the need for after-ripening, by 
drying, or by ‘stratification’ at low temperatures 
while moist, or to resistant seed coats, or to internal 
‘physiological’ dormancy of root or shoot rudiments. 
The examples given underline the survival value of 
many of these peculiarities, and emphasize that 
sufficient knowledge of a plant’s life-history and wild 
environment will provide a good basis upon which to 
forecast the conditions required for the most speedy 
and complete germination of its seeds. Apart from 
this, general principles are not easy to formulate. 
Although the seeds of related plants naturally tend 
to show similar behaviour, considerable variation can 
be found within the genus or even between varieties 
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of the same species. In this wet. harvest season of 
1948 the British farmer is, once again, having thrust 
upon his notice the unfortunate readiness to ‘sprout 
out’ of the otherwise admirable wheat Holdfast, andi 
the more stubborn initial dormancy of, for example, 
some varieties of Scandinavian origin. The same: 
phenomenon is seen from another angle in the seed- 
testing laboratory, where freshly harvested wheats 
of the latter type are artificially dried at 40° C. as a 
matter of routine, or they tend to grow slowly and 
erratically in the test dishes. 

A chapter, with the only plate in colour, is devoted 
to ways in which the capacity of seeds to germihate 

can be ascertained quickly without waiting for norma} 
growth. The summary dismissal of chemical tests im 
favour of an excised embryo technique is unjustified. 
‘Unless the seed is large, the latter method requires a 
considerable amount of time and manipulative skill, 
and only yields results after some days; whereas 
sectioning of the soaked seed followed by treatment 
with a dilute aqueous solution of triphenyl tetrazolium: 
chloride or bromide, a technique developed in Ger- 
many during the recent War, can give information in 
less than two hours, and has proved so practicable 
and reliable, at any rate with seed grain, that it is 
now regularly utilized-by at least one commercia) 
house. 

Part 2 is concerned with the life-span of seeds andi 
the effect on it of storage conditions, and here the 
authors are &ble to make the general recommendation 
that "rather low moisture content and/or low tem- 
peratures are effective for successful storage “of 
vegetable seeds" and, in fact, of the majority of 
seeds. Here, again, generalization is unsafe. Barton 
and Crocker, for example, confirm the familiar 
observation that Delphinium seeds are short-lived 
unless specially stored. But 1938 seeds of Delphinium 
denudatum stored without special precautions and 
sown by the writer in 1939 and every year since, have 
shown the expected fall in percentage germination to 
very low in 1940, nil in 1941 and every subsequent 
year until, in 1948, the ten-year-old seed produced 
two sturdy plants! Storage of farm and garden seeds: 
for a year or more is common commercial practice, 
but the normal ‘carry-over’ life of many seeds is: 
insufficient to smooth out recurrent gluts and short- 
ages, and it can be predicted that more experiment 
will almost certainly lead to the use of dried and! 
thermostatically cooled air to increase the period of 
effective large-scale storage. 

A number of photographs demonstrate impressively 
some of the points considered, and the frequent 
tables in the text are concise, easily interpreted sum- 
maries of the experimental results; although the 
serious student will note that many of them quote 
percentages only without actual numbers and are, 
therefore, not susceptible to statistical criticism. 
The references at the ends of the chapters appear to 
include only the papers by Boyce Thompson staff 
upon Which the book is based, and might with 
advantage have been extended’ to include the more 
important relevant publications of other workers. 
A more serious limitation of this small book’s 
usefulness may be imposed by the price, which evem 
by to-day’s standards is high. Perhaps its greatest 
merit is that it stimulates as well as illuminates, 
suggests not only how much but also how little is 
known, and this in one of the fields where a real 
contribution to knowledge can stil be made by the 
enthusiastic individual with a minimum of time and! 
equipment. S. Chay 
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Scientists Starred 1903-1943 in ‘‘American Men of 

Science'' : 

A Study of Collegiate and Doctoral Training, Birth- 
place, Distribution, Backgrounds and Developmental 
Influenees. By Prof. Stephen Sargent Visher. Pp. 
xxiii+556. (Baltimore, Md. : Johns Hopkins Press ; 
London: Oxford University Press, 1947.) 25s. net. 

OR forty-five years scientific workers of the 

United States have been’ starred for pre-emin- 
ence by their colleagues in the reference work 
"American Men of Science", first by a few out- 
standing leaders in twelve scientific subjects, and 
then by those who’ had already been starred. This 
volume gives.an analysis of the life-histories of those 
who have been starred in terms of their scholastic 
and academic background, and such other factors as 
their birthplace, month of birth, reasons for taking 
up a scientific career and parentage. 

So far as the relative share of various American 
academies is concerned, this study is of no particular 
interest outside the United States; but & number of 
facts of more general interest emerge from the study. 
Thus we learn that more than three-fourths of the 
starred seientists have been employed by universities 
in recent years; also most starred scientists, for 
reasons that. may well be in dispute, belong to the 
so-called upper classes, the highest percentage (one 
in seven) being fathered by Unitarian clergymen, 
the lowest (one in 196) by engineers. Cities are more 
likely to produce notable scientists than rural areas. 

The statistical results given as to academic careers, 
however, must be considered as limited in their value 
when one finds among the starred physicists without 
a degree such a name as that of Einstein ; he presum- 


ably appears in this category. as having no American- 


degree. The best chance of becoming a starred 
scientist seems to lie with those born in March, 
with January, May and October some way behind. 
A study of the lists iri‘the various subjects’ shows 
no obvious omissions; but on the whole a tendency 
to go slightly below the level which would probably 
bé aimed at in a similar classification in Britain. 
The book provides a mine, of information about 
American men of science as & whole, which may well 
interest the curious as well as the serious student. 


Children as Naturalists 

By Margaret M. Hutchinson. Pp. 184 + 9 plates. (Lon- 
don: George Allen and Unwin, Ltd., 1947.) 7s..6d. net. 
ARGARET HUTCHINSON is. the grand- 
daughter of the late Sir Jonathan Hutchinson, 
who founded the Educational Museum at Haslemere. 
In 1931 she opened her own junior school at her 
parents’ home, Yafflesmead, near Haslemere. The 
«school flourishes amid acres of semi-wild garden, 
meadow and woodland, and in this setting an 
«enthusiast has shown how children’s interest in 
Nature may be fostered through exploration, dis- 

covery and intimate contact with living croatures. 
“Children as Naturalists” is a record of Miss 
Hutchinson’s work and a testimony to her enthu- 
siasm. Three general chapters on "Exploring with 
eS Kindergarten", “Adventures with the Sixes and 


evens” and the “Study of Environment with: 


Juniors” are followed by seven others called ‘The 
oie for . ...", mammals, birds,-pond creatures, 
owers, etc. There are some useful photographs and 
diagrams to illustrate the text and many practical 
Bh ints about the making of apparatus, as well as some 
of ‘the scientific information needed by the teacher 
Mout not easily found in elementary text-books. 
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| All this will be useful. to the junior school teachè? ; 
but Miss Hutehinson's obvious advantages—small 
classes, large and varied gróunds and the fact that 
she herself is a scientifically trained and passionately 
enthusiastic naturalist—should make her sympathetic 
with all teachers of Nature study in junior schools 
who do not reach’ the high standards revealed in thia 
little book. . i T. H. HAwkINS 


New Biology, 3 > OMM eee 
Edited by M. L. Johnson and Michael Abercrombie. 
Pp. 176 + 24 plates. (Harmondsworth: Penguin 
Books, Ltd., 1947.), 1s. ERN QV 

_ “BE third' volume of “New Biology" maintains 
iA the standard of its predecessors. Addresséd 
primarily to'those who have a taste for ‘scientific 
reading, this"miscellany of essays aims at giving an 
{up-to-date account of some aspect of biology which 
has excited contemporary interest. Contributions 
like “Thé Electron Microscope” dnd ‘ “Biological 
Research” by: V.-E. Cosslett are likely to be tough 
going for readers who know little about biology; but 
Aleó ParkóMs article on “Beasts of Burden” will be 
as fascinatiig‘to the schoolboy as the savant. Articles 
on ‘How a Grasshopper becomes a Locust", “Forage 
Plants", “The Menace of the Roundworm", “Animal 
Life in Caves" and “Biology of Ship Fouling” indicate 
that the joint editors are well aware of those subjects 
which make popular reading. 


| t 
The Genetics of Garden Plants 
By M. B. Crane and W.'J. B. Lawrence. 
edition. Pp. xvii + 299. (London: 
Có., Ltd., 1947.) 16s. net. 


"f XRANE and Lawrence” is now a standard text 
for both students of biology and for practical 
‘gardeners. Indeed, it is one of the few books which 
fulfil a want both for the ‘academic specialist and 
for the practical man. The third edition is different 
in, some respects from the earlier editions; parts of 
some ch&pters"have been rewritten, and the subjects 
of xenia arid ‘polyploidy receive greater attention in 
special chapters. One criticism of the earlier editions 
was that the elementary introduction to genetics was 
` too condensed for the non-specialist. By some clever 
and subtle writing the authors appear to have largely 
overcome this criticism in the third edition. Through 
fully annotated descriptions of research results, the 
book is an invaluable guide to the recent literature 
F. W. Sansome 


"Third 
Macmillan and 


Territory in Bird Life ` s 
By Eliot Howard. New edition. Pp. 224+ 11 
plates. (London and Glasgow: Wm. Collins, Sons, 
and Co., Ltd., 1948.) 10s. 6d. net. . : 

| FRESH edition of Eliot Howard’s classic book 

\ on “Territory in Bird Life" is indeed welcome, 

. for it has long been difficult to obtain a copy of a 

work that every ornithologist should read. Published 
in 1920, it put forward the theory, supported by the 
author’s many and painstaking observations, that 
the chief pivot of bird-life was territorial, nearly all 
birds needing to secure and. hold a territory as a 
bagis of their sexual activity and breeding cycle. 
This‘ seemingly simple theory was found to have 
farireaching implications, and to throw light on many 
aspects of bird behaviour ; indeed, its importance has 
become more and more apparent with the passing of 
the years. It is good to have this new edition of so 
important & book. i "FRANOES Prrr, 


$ 
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STUDIES OF THE STRUCTURE OF 
SYNTHETIC POLYPEPTIDES 


. By Pror. W. T. ASTBURY, F.R.S. 


Department of Biomolecular Structure, University of Leeds 


Dr. CHARLES E. DALGLIESH 


‘University Chemica! Laboratory, Cambridge 
AND 


S. E. DARMON and Dn. G. B. B. M. SUTHERLAND 


Department of Colloid Science, University of Cambridge 


HE recent synthesis of polypeptides from given 

amino-acids by Woodward and Schramm’, follow- 
ing the neglected Leuchs polymerization’, bas re- 
opened a promising line of attack on the problem 
of protein structure. Comparison of the -properties 
of such synthetic polypeptides of known composition 
with those of proteins built of the same amino-acids 
should prove of great value, and in particular should 
help considerably in the interpretation of X-ray and 
infra-red data, which are still so imperfectly under: 
stood owing to the complexity of even the simplest 
protein. The general object of the work of which the 
preliminary findings are summarized below is there- 
fore to synthesize as many as possible, first of homo- 
geneous polypeptides (that is, those containing a 
single amino-acid species) and secondly of copolymers 
of two or more amino-acids, and then, by X-ray, 
infra-red and accessory techniques, to study their 


properties in relation to those of proteins of analogous. 


. composition. 
Chemical 


The polymerization of the anhydrocarboxyamino- 
acids was in the early cases performed in ethyl 
acetate in the presence of a tertiary base. Though 
this method has the disadvantageof giving un- 
oriented products as white amorphous’ powders (the 
molecular weights being probably of the order of 
2,000—5,000), it has the advantage that yields of 
the order of 50-70 per cent of polypeptide can be 
obtained from amino-acids available in quantities of 
only $-1 gm. ; 

With increasing availability of amino-acids, poly- 
merizations have been carried out by the Woodward 
procedure, which permits in suitable cases the prep- 
aration of oriented products. The following amino- 
acids have been polymerized so far: glycine, sarco- 
sine? DL-alanine, L-alanine, L-valine, DL-leucine, 
D-leucine, L-leucine, .DL-isoleucine, .D-isoleucine, 
L-ísoleuecine, DL-norleucine, DL-«-phenylglycine, 
DL-phenylalanine, L-phenylalanine and L-tyrosine. 
Difficulty has been experienced with proline by this 
procedure, and this and other amino-acids are under 
investigation. 

Marked differences have been observed between 
polymers from DL- and from optically active amino- 
. acids, a particularly striking case being alanine, where 
poly-DL.alanine is readily soluble in water whereas 
poly-L-alanine is insoluble. In some cases the pro- 
ducts separate with what appears to be half a mole- 
eule of structural water per amino-acid residue, 
which is much less readily removed from the poly- 
peptides derived from optically active amino-acids 
than from those derived from DJZ-mixtures. The 
various mixed polypeptides have been synthesized 
by both the above procedures, 
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X-Rays 


It is convenient to consider the kinds of X.r 
diagrams obtained so far under the following head: 

(a) Polyglycine. So long ago as 1934, Meyer ar 
Go? reported: on an X-ray examination of glyci 
polypeptides obtained by the Leuchs reaction. The 
photographs were not analysed in detail, but thi 
drew the conclusion that the atoms in the produ 
formed when the N-carboxylic anhydride is expos 
to moist air lie for the. most part in planes of spacit 
4:16 A. They mention, however, but do not repr 
duce, another kind of diagram characterized by r 
flexions at 4-4 A. and 3-45 A., that is obtained whe 
the reaction is carried out in the presence of pyridin 
Our diagram (Fig. la) is apparently like this latte 
though we have-also found indications of the form 
in X-ray photographs of wool fibres, supplied k 
Prof. J. B. Speakman, on which a thin layer of pol; 
glycine had-been deposited by the Leuchs resctic 
carried out in ethyl acetate and water’. 

Fig. la is really a ®-diagram made unfamiliar l 
having the backbone reflexion inside the side-cha; 
reflexion. It is consistent with a rectangular or nei 
rectangular cell defined by a= 436A. (« 
2x 4336 AJ), 6 = ~ 7A. and c = 3:44A. Th 
structure appears to be analogous to that worke 
out by Bunn and Garner® for the so-called 6.6 an 
6.10 nylons, and it is built presumably of sheets « 
chains parallel to (001). The chains in each shee 
are linked by CO...NH linkages and their distanc 
apart is 4-36 A. (cf. 4-4 A. in nylon and 4-654 
in Q-keratin). ; 

(b) Powder diagrams of the normal p-keratin typ 
One of the best-defined of these was obtained fro: 
a powder of poly-DL-isoleucine (Fig. 1b); but dis 
grams of a similar type were given also by th 
polymers of D- and L-isoleucine, DL-alanine, Dl 
a-phenylglycine, .DL-phenylalanine and  DL-no 
leucine, and by the copolymers (glycine + DJ 
alanine), (glycine + DL-phenylalanine), and (DI 
isoleucine -+ DL-phenylalenine). As with disoriente 
B-keratin, B-myosin, etc., and denatured proteins, tl 
principal rings are OOI (side-chain), 200 (backbon: 
and 210. The side-chain spacing increases wit 
length of side-chain, as would be expected ; but it 
seen also that the backbone spacing shows significar 
variations: for example, glycine 4:36 A., DL-alanir 
4:69 A., DL-norleucine 4-60 A., DL-isoleucine an 
DL-phenylalanine 4:65 A., D- and L-ésoleucine an 
DL-«-phenylglycine 4-72 A. As reported in th 
following section, corresponding variations axe ni 
found in the infra-red spectra, which indicate tha 
the CO... NH hydrogen bond is similar in all th 
polymers. 

These combined observations are of the highes 
importance, showing as they do that in spite c 
irregularities in chain direction caused. by long c 
ungainly side-chains, with consequent variations i 
the backbone spacing between chains as a whol 
the CO- and NH-groups of adjacent chains approac 
each other always to nearly the same distance. I 
the same connexion it should be mentioned that ther 


. are indications from other spacings that the effectiv 


length per residue in polyglycine and poly-DI 
alanine may be a little greater than the maximur 


` (3$ A. in silk fibroin) observed in the fibrous protein: 


and this recalls Corey's estimate? from X-ray crysta 
data on glycine, alanine and diketopiperazine tha 
the effective length per residue in a completely ex 
tended polypeptide chain should be 3-67 A. 
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Fig. 1. (a) Polyglycine ; (b), pur toleucine (c) comparison 

of poly-DL-alanine (right) with poly-L-alanine (left); (d) poly-L- 

phonriianne (e) poly-D-leucine + DL-phenylalanine, X-ray 

eam perpendicular to film; (f) poly-D-leucine + DL-phenyl- 
Alanine, X-ray beam parallel to film 


The powder diagram of the copolymer (DL. 
isoleucine -+ DL-phenylalanine) shows a strong side- 
chain reflexion of similar spacing to those of the poly- 
mers of the separate constituents; itis noteworthy, 
however, that no definite side-chain reflexion, but only 
a haziness, is seen in the diagrams given by (glycine -+ 
DL-alanine) and (glycine + DL-phenylalanine). 
|: (e) Abnormal powder diagrams. Some of the 
powder diagrams discussed under (b) show unfamiliar 
features not yet fully accounted for; but on the 
whole it seems correct at the moment to regard them 
all as belonging to the type of B-keratin, that is, as 
structures built up by superposing flat or almost flat 
polypeptide grids so that the general directions of the 
side-chain and backbone linkages stand perpendicular, 
or almost perpendicular, to each other. All these 


normal B-diagrams, except those from poly-D- and: 


poly-L-isoleucine, were obtained from DL-polymers 
and copolymers. A number of products, however, 
from D- or L-acids alone have been found to give 
diagrams showing a systematic peculiarity: there 
ds notably a reflexion at about 5-2 A., and to explain 
the aecompanying reflexions it would appear that it 


5.28 





7-63 


(a) 


11.92 
(5) 
Fig. 2. (a) Poly-L-alanine: (b) poly-L-phenylalanine 
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is this spacing, and not the normal backbone spacing, 
that has now to be taken perpendicular to the side- 
chain spacing. The counterpart of the normal back- 
bone reflexion is present, too, but its spacing is now 
‘diagonal’ (see Fig. 2); so that what was 200 in the 
DL-diagram becomes 201 in the D- or L-diagram, 
while the normal 210 becomes 211 (see Fig. le for a 
comparison of the diagrams of poly-D.L- and poly-L- 
alanine, and note that the strong reflexion at 5:28 A. 
in the latter is completely absent from the former). 

This kind of modification has so far been observed 
with the polymers of L-alanine, L-valine, L-phenyl- 
alanine, and probably L-tyrosine; and poly-DL- 


leucine shows it with an additional complication that ^ 
we have not yet elucidated. The diagram given by ' 


poly-L-phenylalanine (Fig. 1d), consisting of at least 


fifteen clear reflexions, is particularly striking : most” 


or all of the reflexions ean be explained on the basis... 


of a rectangular cell of dimensions: @ = 2 x 6:18 A., 
= 2 x 3-33 A. (presumed amino-acid spacing), and 
c = 11-92 A. (side-chain spacing). 

The interpretation of these homogeneous polymers 
of D- or L-acids alone thus seems to require a new 
kind of side linkage in place of the backbone linkage 
met with hitherto. The new spacing is greater than 


; the usual backbone spacing, and a possible explana- 


tion would be that it incorporates perhaps a water 
moleeule between CO- and NH-groups of adjacent 
main chains, which are apparently still in the ex- 


_ tended configuration. 


(d) Films, For the present we are able to report 
only limited progress in making films or other oriented 


: preparations of synthetic polypeptides. Traces of 
orientation could be detected in a pseudo-film of 
_poly-D-leucine, and quite a rich, partially oriented 
diagram was obtained from a very brittle film of 
_poly-L-tyrosine. 
been worked out satisfactorily. 


This latter diagram has not yet 


The outstanding single set of results with films 


comes from preparations of the copolymer (D- 
Jeucine + DÉ-phenylalanine). It was first reported 


by Browng-Goleman and Farthing’ that films of this 
copolymer, prepared by the method of Woodward 
and Schramm, gave, when photographed with the 
X-ray beam parallel to the surface, a quasi-fibre 
diagram resembling the well-known «-diagram given 
by the unstretched forms of the keratin-myosin- 


epidermis-fibrinogen group of fibrous proteins®. We^ 


have confirmed this finding (with films deposited on 
glass) and have made some further advances. ' Two. 
of our photographs are illustrated in Figs. le and 1f, 
the former taken with the beam perpendicular to 
the film and the latter parallel. The film used for 
Fig. lf was obtained from the inside of a glass tube. 
in which a benzene solution of the copolymer (ratio. 


1:1) had been evaporated at about 70°C.: the 
orientation is the best so far produced in a film. 
The following points may be noted. (1) The 


spacing of the prominent meridional are, which so 
strongly recalls that of the «-diagram, is 5:2, A., 
and not 5:1, A. as found in «-keratin. (2) The intense 
central oval in Fig. lf is foreign to the a-diagram : 
on the meridian its spacing is 11-9 A. (practically 
identieal with the presumed side-chain spacings found 
in the powder diagrams of poly-L-phenylalanine and 
poly-DL-leucine), and on the equator 10-3, A. There 
is also a weak meridional reflexion at 7:4 A. (3) The 
central oval in Fig. 1f becomes a circle of spacing 
11.9 A. in Fig. le: the 10:3, À. spacing is there- 


fore preferentially oriented perpendicular to the 


film. 
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premature just now to attempt any detailed inter- 
pretation of this most interesting diagram. . None of 
the usual methods of transforming a- into B-proteins 
has yet proved effective in changing it into one of the 
orthodox f-type, and in view of the diffraction 
peculiarities mentioned it is very questionable indeed 
whether it is a case of a true «-structure: rather 
does it recall the polymers of D- and L-acids de- 
scribed under (c), which appear to be in the extended 
configuration, but with a new kind of side-linkage 
of spacing of about 5-2 A. Incidentally, the 1:1 
^ ratio of the constituents of the copolymer is not 
' specifie, since we have obtained a powder diagram 
of à similar type with the ratio 5:3. 

(e) The investigation is being continued along the 
lines of further combinations of amino-acids and 
preparations oriented if possible as fibres. Exact 
knowledge is also being sought on the extent to 
which some of these synthetie polypeptides may com- 
bine with water, and the bearing this may have on 
the occurrence or not of the supposed new side- 
linkage of spaeing about 5:2 A. If it should tum 
out that such a type of spacing includes also that 
found in the film diagram given by the copolymer 
(D-leucine + DL-phenylalanine), it is nevertheless 
still on the cards that it may lead to a proper under- 
standing of the characteristic meridional are in the 
true «-diagram ; for it is to be remembered that the 
postulated a-fold. may be thought of as stabilized 
by what amount:-to stde-linkages—not simply between 
adjacent main chains, of course, but between short 
consecutive lengths of one and the same main chain®. 
. We are also: investigating possible cases of poly- 
inorphism among the products obtained from base- 
catalysed and uncatalysed polymerizations. 

The X-ray photographs discussed above were 
taken by Mr. E. Beighton, to whom we should like 
to express our thanks. 


Infra-Red i z 


The general resemblance between the near infra-red 
spectrum (between 3,500 and 1,500 cm.) of a 
synthetic polypeptide and that of any protein mole- 
cule has already been remarked!*. This arises from 
= the fact that the main absorption bands in this region 
“of the spectrum are due to characteristic vibrations 
in the —-CO—NH— group and to CH-stretching 
` frequencies. As we proceed farther into the infra-red 
(that is, to the lower frequencies between 1,500 and 
700 em.) , many of the absorption bands are due 
to characteristic vibrations of the hydrocarbon side- 
chains of the various amino-acids. It was suggested!? 
that differences in this region of the spectrum might 
be made the basis of a method of identifying an 
amino-acid residue in a protein, provided sufficient 
data were available on the spectra of polypeptides 
synthesized from various amino-acids. We have 
accordingly examined the spectra of a representative 
selection of synthetic polypeptides from various 
amino-acids. However, we have not confined our 
attention to the region of low frequencies but have 
also studied the high frequencies of the —CO—NH-— 
group, since it is here that variations in the hydrogen 
bonding whieh plays such an important part in the 
strueture of proteins may be most readily followed. 

(a) Low-frequency region, 1,500—700 cm. The 
spectra of powders of the polymers of glycine, L- 
alanine, DL.alanine, L-phenylalanine, DL-phenyl- 
alanine, L-leucine, .DL-leucine, L-isoleucine, DL- 
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isoleucine, DL- phenylglycine > L- tyroiine are all > 
different from one another and quite characteristic 

in the region 1,500-700 cm... The differences between 

the spectra of polymers made from D- or L-forms 

of any acid and the spectra of the corresponding 

DL-forms are small compared. with the differences 

between the spectra of polymers of different amino- ’ 
acids, but are none the less quite real. We may 

therefore take it as established that each amino-acid 

polymer has characteristic frequencies, and the next 

question is whether these persist in copolymers made 

from two or more different amino-acids. 

The answer to this is not quite so clean-cut and 
is less certain in that the number of copolymers so 
far studied is small. The spectrum of a (glycine + 
DL-alanine) copolymer was found to correspond. 
remarkably closely to the ‘addition spectrum’ of the . 
individual polymers, showing that there are certain 
bands which are characteristic for each. amino-acid 
even when copolymerized. The spectrum of a 
(glycine -+ DL-phenylalanine) copolymer was also 
found to resemble closely the corresponding ‘addition 
spectrum’, certain bands of the individual ‘polymers 
being clearly distinguishable, although a few of the 
others either disappeared or shifted in position in the 
copolymer. In this case, these differences were used 
to follow the progress of the copolymerization, samples 
of the copolymer being withdrawn for spectroscopicé 
analysis at various stages. The copolymer (D- 
leucine + DL-phenylalanine) was examined both as 
a film and as a powder. The two spectra were virtually 
identical, and again many of the bands of the separate 
polymers were easily recognizable in the copolymer. 
"There were, however, certain marked differences, and 
in partieular this copolymer had a fairly strong band 
at 795 cm. which was not present (at least in com- 
parable intensity) in either of the individual polymer 
speetra. 

The conclusion to be drawn from these results is 
that for each amino-acid there are certain frequencies... 
whieh persist in copolymers and may therefore be. 


-expected to persist in proteins containing these 


amino-acids. Such frequencies must clearly be due 
to the hydrocarbon chain in the amino-acid, and in a 
few cases assignments (based on the interpretation of 
hydroearbon speetra) have been possible, although 
these need not be discussed here. . Certain, other 
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Fig. 3. Infra-red absorption spectra in the region 1,700—700 em”? 

of: (à) Silk fibroin (fibres immersed in nujol): e» polyglycine ; 
(e) poly-L-alanine (powders suspended in nujol). 


Broken lines indicate absorption due to nujol 
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- Fig. 4. Infra-red absorption spectra in the regions 3,500-2,800 cm.~* 
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and 1,700-1,600 cm." of: (a) silk fibroin (fibres immersed in 

nujo); ; (b) tropomyosin flm (——- film prepared at room tem- 

perature, .... after pressin; md (e poly-L-alanine (powder 

suspended in nujol; (d) film of D-leucine + DL-phenylalanine 
copolymer (ratio 1 : 1). 

Broken lines in (a) and (c) indicate absorption due fo nufol 


frequencies in this range appear in the simple polymer 
spectra but not in the copolymers and vice versa. 
The assignment of these is not yet clear, but they 
most probably arise from vibrations associated with 
the bonds involved in the link between the side- 
chains and the backbone. 

We have successfully applied the above results to 
the identification of amino-acids in a protein, and 
believe that this is the first occasion on which this 
has been done without decomposing the protein 
molecule. In Fig. 3 are given the spectra of silk 
fibroin together with those of polyglycine and poly- 
L-alanine. The appearance of certain of the bands 
in the synthetic polypeptides in the natural protein 
is so obvious that it does not require detailed com- 
ment. It need scarcely be added that this method 
is unlikely to be successful except in very favourable 
circumstances for detecting amino-acids which are 
present in small proportions, although we might add 
that we believe that we have also identified tyrosine 
.in silk fibroin. The amino-acid analysis of a complex 
protein by this method is, of course, quite impractic- 
able. What we consider much more important is 
that further investigations along these lines with 
copolymers of controlled structure and composition 
may throw light on the-arrangement of the amino- 
acids in some of the simpler proteins. 

(b) High-frequency region, 3,500—1,500 cm.. The 
NE- and CO-stretching frequencies near 3,260 cm.“ 
and 1,640 cm.-, respectively, are essentially the dame 
in all the polymer and copolymer spectra, whether 
from DL-, or D-, or L-acids. This means that the 
CO ...NH hydrogen bond must be similar in all the 
polymers. At first sight this seems to conflict with the 
X-ray evidence that the backbone spacing varies from 
4:36 A. (in polyglycine) to 4-72 A. (in poly-DL-a- 
phenylglycine), since a variation of this magnitude 
in a distance controlled by the CO... NH-linkage 
would certainly lead to a large variation in the NH- 
stretching frequency. If the explanation of this ap- 
parent anomaly advanced in the preceding section 
be correct, it underlines an important distinction 
between the structural information provided by 
X-ray and infra-red methods in problems of this 
kind, the former giving a diffuse overall picture of 
the structure from which hydrogen bond distances 
are deduced, whereas the latter gives a direct measure- 
ment of the length of the hydrogen bond but no 
direct information on the structural pattern unless 
polarized. radiation is used on highly oriented 
films, 
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j Although the CO- and NH-bands are similar in 
all the polymers, there are indications in many cases 
of some fine strueture on the high-frequency side of 


4 each band. This has not yet been fully investigated, 


but it must mean that in many polymers slightly 
weaker hydrogen bonds exist in addition to the usual 
CO . .. NH-bond associated with the backbone linkage. 
This "might &rise from distortion of the backbone 
spacing in accommodating the side-chains, and may 
even be connected with the fact that films of certain 
polymers are harder to produce than others. Altern- 
atively, it may indicate another type of hydrogen 
bond arising from some other feature of the structure 
yet to be elucidated. 

: That more than one type of hydrogen bond can 


exist in these polymers and in proteins is clearly . 


demonstrated by the occasional occurrence of an 
NH-stretching band near 3,040 em... This band is 
very prominent in the spectrum of the copolymer 
film (D-leucine 4- DL -phenylalanine), but is either 
absent or comparatively’ weak in the spectra of all 
the other polymers (Fig. 4). The fact that the X-ray 
evidence at first sight indicated an «-configuration 
for this copolymer seemed to be consistent with the 
fact that this 3,040 em.” band is present in the spect- 
ram of the «-form of tropomyosin but weakens very 
markedly when the tropomyosin is converted to the 
Biform by pressing between plates in steam". More- 
over, we find this band is absent in the spectrum of 
silk fibroin known to have a §-configuration (Fig. 4). 
However, what seemed a striking correlation between 
the presence or absence of this band and the existence 
of «- or fg-configurations breaks down completely 
when one considers the spectrum of nylon. This band 
is! present in nylon, which has beon shown by Bunn 
and \Garner® to have a B-configufation. - All we can 
say at present, then, is that there are at least two 
very distinct types of hydrogen bonding present in 
many proteins and in some protein-like polymers 
(notably nylon and D-leucine + DL-phenylalanine), 
and that this bond appears to be connected in some 
way with fol ding of the polypeptide chain. 

In this connexion two minor but important points 
should' be mentioned. The first is that there is no 
doubt whatever that the 3,040 cm. band is due to 
an NH-frequency, the most direct proof being that 
we find it is absent in the spectrum of fully methylated 
nylon. Incidentally, we have investigated this very 
interesting band extensively in simpler amides, but 
a full account of this work must be given elsewhere. 
The second point is that it is just possible that the 
weakening ‘of the 3,040 em. band observed by 
pressing tropomyosin between plates in steam may 
arise from a known orientation effect". This is being 
investigated further by using polarized radiation. 

In the preceding section on X-ray diffraction it was 
noted that marked differences occurred in many 
cases between the patterns given by D- or L-polymers 
and those given by .DL-polymers. Little or no 
correlation has so far been found between these 
results and the infra-red spectra of the corresponding 
compounds. In particular, no clear evidence of 
water molecules in the D- or L-polymers has yet 
been found. Although the weak band on the side of 
the main NH-band at 3,240 om^. in poly-L-alanine 
might possibly be due to water, this extra band was 
not found in poly-L-phenylalanine. 

The final elucidation of many of the above results 
cannot be given until much more experimental work 
has been carried out, particularly`on oriented films 
with polarized radiation. 
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We are very much indebted to Dr. K. Bailey for 
the specimen of tropomyosin, and to Dr. G. R. 
Tristram for the specimen. of silk fibroin. 
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COLOUR AND COLOUR VISION 
IN ANIMALS 


N September 13, a series of papers on colour and 
colour vision in animals was read before Section 
D (Zoology) of the British Association. The object 
of the discussion was to consider recent results on 
the physiology of colour production and appreciation 
in animals, and the bearings of these results on 
theories of the biological uses of colour—in protective 
resemblance, mimicry, warning coloration and other 
ways. 

The discussion was opened by Dr. R. J. Pumphrey 
with a paper on the distribution of colour perception 
in the animal kingdom. He first pointed out the 
difficulties in the way of obtaining experimental proof 
of the presence of colour discrimination in animals, 
which can tell us of their perceptions only by their 
behaviour. Besides this, colour is itself a difficult 
experimental subject; it is never easy to exclude 
other stimuli such as those of variations in bright- 
ness—to the animal and not to us—and, if the 
animal’s spectral range differs from ours, control of 
wave-lengths outside our visible range is needed. 
Further, the animal’s behaviour will be influenced 
only if perception of the colour is important to it; 
and changes of behaviour can be interpreted only 
-if the animal behaves in a consistent and intelligible 
manner, and is not disturbed by other stimuli or by 
its own nervous state. 

Nevertheléss, colour perception has ean estab- 
lished beyond reasonable doubt in some insects and, 
among vertebrates, in some bony fishes, reptiles, 

. birds and the primates. - Dr. Pumphrey believes its 
presence in the Crustacea and Cephalopoda un- 
proved. In the rest of the animal kingdom there is 
no sound evidence of its presence, and in many 
groups failure to demonstrate it makes its presence 
unlikely. 

Animal colour perception, where it exists, re- 
sembles our own rather closely. There is no evidence 
of dichromatism as a primitive condition; but this 
may be due to inadequate experimental methods. 
Some birds and fishes may have a closed colour circle, 
that is, they may fail to distinguish red from violet, 
and may not recognize extra-spectral purples. Many 
insects see much farther into the ultra-violet than 
we do, and can distinguish ultra-violet from the parts 
of the spectrum visible to us. Insects see colours 
in weak light so long as they are able to see at all; 
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in this they are in contrast with vertebrates, whose 
perception of colour fails in weak light. At night 
vertebrates have no colour sense; all nocturnal 
vertebrates are colour-blind. 

Dr. R. W. Pickford spoke on the varieties of colour 
vision in man. Total colour-blindness is rare. The 
most usual abnormalities are deuteranopia, in which 
red and green are confused, looking yellowish, and 
protanopia, in which there is also a great darkening 
of the red end of the spectrum. In anomalous colour 
vision, discrimination of colours is retained; but 
either red or green may be greatly weakened as com- 
pared with the normal. With red anomalous vision 
there is in some cases also darkening of the red end 
of the spectrum. All are Mendelian recessives and 
sex-linked, except that in total colour-blindness the 
linkage is partial. About 7 per cent of men show 
red-green colour-blindness. 

In addition to these major defects, minor variations 
from normality occur. The commonest is a weakness 
of blue discrimination ; those with it tend to confuse 
greenish-blues, such as Cambridge blue, with green. 
Yellow weakness also occurs, and leads to confusion 
of yellow with white. These minor defects are not 
sex-linked. 

Dr. M. G. M. Pryor discussed the conditions under 
which colour in an animal can be certainly said to be 
adaptive. Adaptiveness implies that the colour has 
selective value and that in the absence of selection the 
colour would be different from what it now is. To 
prove adaptiveness, we therefore need to know the 
natural non-adaptive colour. Often this is white, as in 
many cave animals that live in the dark, but not 
always so. Some cave insects are black or brown, the 
colour of the dark tannin with which their chitin is 
hardened. Dark colour in an insect therefore needs no 
‘adaptive’ explanation. Whiteness in an insect is more 
unusual and is often due to a layer of unhardened— 
and. undarkened—chitin outside the dark chitin 
within it. 

Brilliant colours are not always adaptive. Golden 
colour, as in the pupa of the peacock butterfly, may 
be due to the natural colour of the chitin. Brilliant 


‘interference colours may be due to a number of thin, 


transparent films of chitin of the right thickness. 
Often these colours occur where they cannot be 
adaptive—inside the cast skins of bluebottle pups, 
or in the bristles of the sea-mouse which lives buried 
in mud. The blues and greens of the outer surface of 
bluebottles and dung-flies are due to interference at 
the layer of wax that covers the chitin. 

Some of these colours may have been exaggerated 
or otherwise modified adaptively, but a knowledge 
of what the colours would be without adaptation 
and of the manner in which they are produced is 
necessary if we are to assess the adaptive element 
in them. 

Dr. G. S. Carter discussed, in the light of the facts 
given by the previous speakers, the conditions under 
which colour as seen by other animals may be of 
importance in the biology of an animal. First, it is 
clear that not all animal colour has this importance. 
To the categories of non-significant colour already 
mentioned may be added much colour in lower in- 
vertebrates, such as many sea-anemones and sea- 
urchins, which have few enemies. This is at least 
true of the many species that do not catch large 
animals as prey. Much colour in physiological sub- 
stances is non-significant—blood pigments, excretory 
substances. Some pigment may be used as defence 
against light, as probably the black pigment of many 
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desert animals, but is not related to the animal’s 
contacts with other animals. 

Value in colour in the biological environment 
implies that the animal seeing it has colour vision. 
As Dr. Pumphrey showed, only some arthropods and 
some vertebrates have been shown experimentally to 
have this faculty. Perhaps some cephalopods should 
be added, on the evidence of their natural behaviour 
and not on experimental results. Such evidence may 
be as conclusive as the experimental. 

Wherever colour is of value in the interactions of 
animals, except in the rare cases where the stimulus 
is a simple flash’ of colour, pattern appreciation as 
well as colour perception is necessary in the observing 
animal. It is therefore not surprising that a colour 
sense and an image-forming eye are associated in 
animals, for pattern appreciation is the characteristic 
of image-forming eyes. 

In recognition of an animal by another, two 
distinct. components of the process of recognition 
must be distinguished. First, the animal must be 
recognized as a discrete object on its background. 
This is prevented by the various forms of camouflage. 
Secondly, the animal must be recognized ds of & 
particular kind—for example, of a kind suitable as 
food. T'o understand how the second can be prevented 
by adaptation in colour and pattern, we need to 
know how animals recognize the kinds of objects. 

In mueh of their behaviour, animals, even such 
complex animals as birds and insects, recognize the 
kinds of objects not by an aggregate of many char- 
acters, as we do, but by one, or at most a few, ‘valent’ 
characters, such as the smell, shape, colour, pattern 
or type of movement. Not all animal behaviour is 
of this simple type ; but so far as it is, a resemblance 
that includes the valent characters will be effective, 
although in other charaeters there is no resemblance. 
But if an animal is exposed to predators of many 
species, a detailed and complicated resemblance may 
be built up by combining the different valent char- 
acters required by the various species. We can thus 
see how the astonishingly accurate resemblances we 
find in Nature may have originated from very partial 
resemblances which, in spite of their incompleteness, 
would still have had some value. G. S. CARTER 


. PHYSIOLOGY OF LACTATION 


AL & joint meeting of Sections M (Agriculture) 
and I (Physiology) of the British Association, 
held at Brighton on September 14, recent research 
on the physiology of lactation was discussed. Prof. 
H. Hartridge, president of Section L, was in the chair. 
The discussion was introduced by Prof. H. D. 
Kay (National Institute for Research in Dairying, 
Shinfield) who said that in view of the importance 
«of lactation both from the human and from the 
industrial points of view, it is remarkable that the 
physiology of the mammary gland had, until recent 
years, received so little attention. During the past 
-dozen years, however, knowledge has advanced 
«substantially as regards the endocrine control of 
mmammary development and of milk secretion, 
Bincluding the artificial induction of lactation in the 
virgin or barren animal, the hormonal inhibition of 
Wactation, the cytology ‘of the gland in relation to 
mfunction and the ‘let-down’ of milk as a conditioned 
seuro-hormonal reflex. The: biochemistry of milk 
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secretion, including both glandular metabolism and 
the factors affecting milk composition, have also 
undergone active study. Advances in knowledge of 
the neuro-hormonal mechanisms by which the mam- 
mary gland is controlled are already beginning to 
influence both milking technique and also clinical 
methods of dealing with problems of human 
lactation. 

| There is a very rapid | blood-flow souh the actively 
sécreting gland, and a large consumption of oxygen. 
The respiratory quotient of the secreting tissué is, in 
the intact animal, well above unity, and in surviving 
slices of tissue suspended in a nutrient solution, figures 
as high as 1-5-1-6 have beon obtained ‘by T. H. 
French, suggesting fat formation from carbohydrate. 
A major difficulty in recent biochemical studies-in 
the intact animal is the uncertainty of the extent’ of 
error due to lymph drainage, and all findings depend- 
ing on arterio-yenous changes must be interpréted 
very cautiously. 

The practical significance was pointed out of the 
récent work of Dodd and Foot at Shinfield, who have 
found that more than 50 per cent of the fat originally 
present in the secreted milk in the bovine udder is 
not removed during the ordinary process of milking. 
Very recent findings which indicated that milk: 
composition "might be influenced by naturally 
ogeurring cestrogens present in young grass and 
clover were also described. The relationship between 
the texture of the teat and liability to udder infection, 
established in the last few months, by J. I. Taylor 
at, Compton, was mentioned as a new factor that 
seems of importance in buying or breéding a cow. 

Mr. K. C. Richardson (University College, London) 
described with the aid of slides sóme:Óf the results 
ofjhis recent studies of the cytology of the mammary : 
gland in relation to function. The milk-secreting 
alyeoli are not usually spherical, but are rather 
elongated structures, the secreting cells of which 
show great changes in shape and size at different 
stages in the.secretory cycle. The synthesized milk 
constituents gpass from these cells into the alveolar 
lumen by recurrent rupture of the cell membrane. 
Whether or not there are nerve fibres ending in the 
secretory tissue is as yet unsettled, the available 
histological technique being insufficiently specific. | 
He discussed the possible mechanism of 'let-down'. 
There is no doubt that during ‘let-down’ active 
pressure is brought to bear on the milk which has 
been secreted into the alveoli. Smooth muscle, 
though present in the mammary gland, is neither in 
the right places nor in sufficient quantity to make 
any serious contribution to the ‘let-down’ phen-' 
omenon. There are no sphincters. on the ducts 
emerging from the lobules. However, as a result of 
& [recent advance in histological technique, ‘clear 
evidence has been obtained of the abundant presence 
in'the gland of myo-epithelial cells, the large nuclei 
of which are usually to be found between the-alveolar 
secreting cells and the basement membrane, and the 
processes of which can be shown to extend over tbe! 
outer surface of each alveolus. Convincing histo- 
logical evidence was brought forward by Mr. 
Richardson that these cells can and do contract at 
Jot- down’; the basket structure, tightly embracing 
thé distended alveolus before ‘let- down’, does not 
become flaccid when the milk has been forced out 
and‘ the alveolus diminished in size, but remains 
taut. 

Dr. S. J. Folley (National Institute for Research in 
Dairying, Shinfield) briefly mentioned three stages 
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in the history of research on the control of the 
mammary gland. In the earliest stage, the control 
appeared to be mainly of neural origin; but the 
establisl merit of the fact that mammary tissue could 
actively secrete when removed from any nerve 
connexion with the rest of the body, together with 
experiments showing the great importance of hor- 
monal influences on the gland, led for a time to 
mammary physiology becoming almost a branch of 
endocrinology. The more balanced, modern view that 
neural and hormonal influences must be considered 
together in obiaining a satisfactory picture of the 
growth and function of this gland is now supported 
by increasing evidence. Thus the sucking stimulus 
apparently causes reflex secretion of prolactin by the 
anterior pituitary, by a pathway not yet under- 
stood, and is of importance not only in initiating 
milk secretion but also in maintaining it and in in- 
directly preserving the structural integrity of the 
milk-producing tissue. 

The milk already secreted by the gland is, before 
suckling or cowshed milking, present in two portions. 
One can be obtained from the gland cisterns in the 
cow by careful cannulation (avoiding nervous 
stimulation) ; the other portion of the milk is more 
tenaciously held in the smaller ducts and capillaries 
and has to be forced out by an active (but involuntary) 
process. This latter process, ‘let-down’, though 
activated by a posterior-pituitary hormone, is in the 
intact animal a nervous reflex that can become 
conditioned, and is easily inhibited, both in the 
bovine and'in the human. In the denervated udder, 
or in the isolated, perfused gland, ‘let-down’ can, 
however, be readily brought about by the intro- 
duction of oxytocin into the circulating blood. There 
is no evidence for the ‘erection’ of udder tissue by 
engorgement with blood; the true nature of the 
contractile tissue in the gland, hitherto uncertain, 
has now been established for the first time by the 
experiments just described by Mr. Richardson. 

Dr. K. L. Blaxter (Hannah Dairy Research 
Institute, Ayr) described recent applications to dairy 
cattle of hormonal treatment for initiating or 
increasing milk secretion. Widespread treatment of 
thousands of normal animals presupposes a large 
supply of endocrine preparations, and for this reason 
synthetic sources of hormones are of the greatest 
potential use; synthetic cestrogens and iodinated 
proteins containing thyroxine can now be made on a 
large scale. 

Lactation in barren cows and virgin heifers can be 
induced in a large proportion of such animals, 


though nof, apparently, in all, by administration of: 


synthetic cestrogens of the stilboestrol type. There is 
great individual variability in the quantitative 
response to such treatment, for reasons that are not 
yet clear. ' Another practical handicap is that the 
treated animals are ‘on heat’ during the whole period 
during which the oestrogen is being administered ; 
this leads, if the treated animals are allowed to run 
with other cows, to coital mimicry and the serious 
risk of pelvic fracture, since the cestrogen causes 
relaxation of the: pelvic ligaments. 

The feeding of iodinated proteins to lactating cows 
induces an increase in milk production, the magnitude 
of which depends on the dose given to the cows. A 
reasonable practical increase, say, of 20-25 per cent, 
ean readily be obtained. Experiments were described 
showing the effect of such treatment on both milk- 
yield and composition and on the condition and 
behaviour of the animals. The milk obtained after 
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feeding iodinated protein shows no thyroxine-like 
effect when taken in quite large quantities by human 
consumers, though its iodine content is increased. 
From the economie point of view, the value of the 
extra milk produced is considerably greater than the 
cost of the iodinated protein plus the extra feeding 
stuffs required. The margin of safety between an 
optimal dose and one which causes breakdown in the 
cow is not sufficiently large to allow the material to 
be used by other than competent farm staff, So far, 
in experiments lasting several months during which 
carefully controlled quantities were fed, there were 
no bad effects on the cow's health either at the time 
or in the next lactation; but until long-range 
experiments, now in progress, are completed, 
iodinated protein feeding cannot be regarded as & 


‘practical method for increasing the nation’s milk 


supply. , 

Dr. Gaines (Glasgow) showed, by lantern and 
microscope, recent results of histological examination 
There are very abundant nerve 
endings in the nipple, many of them associated with 
smooth muscle cells, and associatedvwith the erection 
that takes place after stimulus. The sucking stimulus 
of tbe infant is remarkable—the suction ón the nipple 
could be as great as 100 or even 200 mm. of mercury. 
So far, though their presence had formerly been 
assumed in the nipple, no Meissner corpuscles had 
been found. 

A discussion followed the papers referred to above. 


1 PRIMITIVE TECHNIQUES, 
AGRICULTURE AND — 
ECONOMIC ORGANISATION 


RIMITIVE techniques and their influence upon 

economic organisation was the subject of a dis- 
cussion in Section H (Anthropology) of the British 
Association on September 10 at Brighton. Mr. R. U. 
Sayce, president of Section H, was in the chair. 

The discussion was opened by Mr. Adrian Digby, 
who laid stress on the importance of the time factor. 
The study of society: and the study of technology 
have, he said, been drifting apart under the infiuence» 
of the functional school. The welter of closely 
integrated, not to say tangled, data with which. 
social anthropologists have to deal has led those with» 
leanings towards sociology to jettison the study oM 
material culture as of least value to their particular 
interests and tó specialize in social structure as a» 
way out of their difficulties. On the other hand, 
those interested in material culture have paid more 
attention to the ‘anatomy’, as it were, than to the 
‘physiology’ of their material. But there is & very 
close relation between social organisation and the 
manner in which people set’ about satisfying their 
needs in life. 

There are, said Mr. Digby, six essential factors 
necessary to the daily life of any community: 
namely, (i) food, (ii) clothing, (iii) housing, (iv) fuel, 
(v) social integration for the distribution of the 
results of labour, and for security, and (vi) sociaxm 
integration for emotional and intellectual satis 
faction. Under this latter head he included religion 
marriage and relaxation. The relative importance ome 
these six factors would vary according to circum. 
stances, but the growth of any one in importance, or 
in time occupied, would be at the expense of some 
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other factor or factors of the six enumerated. This 
he illustrated by reference to the Australians, whose 
dependence on hunting and food-gathering, a slow 
method of producing food, leaves relatively little 
time for anything else except the elaborate rituals 
which satisfy the sixth need in their case and were 
also partially or largely directed to improving the 
food supply. With the Australians he contrasted the 
modern Maya, who, cultivating maize on the milpa 
system (analogous to the dry cultivation of rice), can 
with 190 days work in the year produce nearly twice 
as much maize on a ten-acre plot as a family of five 
needs for consumption, and have 175 days left for the 
other five basic needs. These figures, derived from 
Steggerda, represent an economy that relies upon 
steel tools.; the ancient Maya relied upon stone ones. 
Their production would therefore be much less, but 
one could still assume that they produced sufficient 
food to give them, without surplus, a similar 175 
days of, leisure. With that they built themselves 
ample wooden dwelling-houses, developed textile and 
ceramic arts to a high degree, attained great intel- 
lectual achievement in mathematics and astronomy,: 
and constructed elaborate ceremonial centres such as 
‘Copan and Tikal. The bulk of the population seem 
to have been peasant farmers; but the life occupation 
«of each child was predetermined by a system of 


«sting horoscopes—direction of labour by divine’ 


sanction which any bureaucratic government might 
senvy to-day. If more time had been required for 
Mood production, all these other developments could 
zaot have occurred in the same degree; greater or 
Mess stress on any one of these would have had a 
major effect on their culture as a whole. No general 
xulo can be deduced owing to lack of data from a 
«quantitative point of view. 
In the case of techniques other than agriculture, 
lata are even scantier. Thus in West Africa men and 
women use different looms with entirely different 
technique of weaving; the differentiation is not 
»ased apparently on any physiological grounds; the 
‘easons for it may be historical or psychological ; 
«ut, without data as to time, labour and production, 
= is impossible to tell how these different methods 
«f weaving fitted into the social and economic 


«rganisation of the people who practised them. New’ 


ools may create demands requiring a departure from 
raditional practice; new methods may involve 
hanges, economic or social, which social or psycho- 
ogical considerations are unlikely to invalidate. 
thanges in material culture tend to be adopted far 
aore rapidly than social changes; but the impact of 
Nestern civilization on the social side is none the less 
reat for being exercised through material objects, 
The corrective element to the unfortunate centri- 
ugal tendencies of modern anthropology is to be 
yund in the study of the time factor as applied to 
Ml productive techniques, and the labour forces 
vailable. It was for the more careful study, by 
weld workers, of technical processes, and especially of 
ie time and labour required for them, that Mr. 
Mighy particularly pleaded. 
Mr. G. I. Jones followed Mr. Digby with a paper 
2 the north-eastern tribes of south-east Nigeria, 
«nown to their neighbours as the Ndi Ogu Uku—the 
«eople of the Big Hoe. These tribes have a social 
ad economic structure very different from their 
sighbours, and Mr. Jones suggested that this is 
timarily and mainly due to the use and development 
f their superior agricultural tool. The normal Ibo 
ibal structure lays emphasis on concentration and 
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consolidation into compact, and therefore politically 
safe, communities subsisting on hoe cultivation, but 
using the normal small hoe at the end of a crook- 
shaped handle. The Ndi Ogu Uku, however, use a 
hoe with a blade of similar shape, but much larger 
and hafted into a heavy club-shaped' handle. This 
implement makes it possible to extend yam planta- 
tions rapidly over a much larger area, thus shifting 
the basis of economic importance. from labour to 
land. Other Ibo tribes also have a colonizing system ; 
but, apparently owing to the slower rate of cultivating 
and to the concentration of populations, colonies 


‘once thrown off tend to become independent units, 


with their own separate communal life, at a distance 
from the parent community. In the case of the Big 
Hoe people, however, their rapidity of expansion in 
uncultivated land has led to. the throwing out of 
colonies on a periphery of perhaps twenty miles or 
more without any break in family or political organ- 
isation, the younger members of a family retaining 
an interest in the parent village site and sending 
back colonists to replace elder members of their line 
in tribal councils and in family properties as places 
fall vacant. The peripheral communities of Big Hoe 
Ibo may be numerically weak in themselves, but the 
retention of close integration with their parent 
villages provides the reliance on numbers necessary 
to political security; while the use of the big hoe 
makes possible a rapid territorial expansion and a 
rapid increase in population and in organised political 
power. The Ibo communities therefore illustrate the 
very marked change in social and economic structures 
which can be brought about by a very minor change 
in material culture. 

In the short discussion that followed Mr. Jones’ 
paper, it was made clear that the use of the big hoe 
among the Ibo seemed to have developed gradually 
and was not attributed to any particular invention 
or to any given ‘culture hero’; the other tribes 
using the traditional small hoe professed inability to 
use the big hoe, but this was due rather to the absence 
of the tradition than to any physical incapacity. 
Prof. Gordon Childe congratulated Mr. Digby on 
having illustrated the true function of functionalism 
in anthropology. 

Prof. J. H. Hutton followed with a comparison 
between the cultivation of wet and dry rice in the 
Naga Hills of Assam. Food was clearly the most 
important of Mr. Digby’s six basic needs, since witb- 
out it the others would not arise; the available 
leisure, and the surplus food, after the needs of the 
community were assured, would vary, and their 
utilization would vary, and different patterns of 
society would be determined accordingly. The 
common physical affinities and common ecological 
background of the Naga Hills has made possible the 
elimination of many variables and therefore a valid 
comparison between the two contrasting economies. . 
The hilly terrain had probably led to some sort of 
terracing even for dry crops; rice was later in time 
than millet and had possibly been first introduced as 
&n irrigated erop purely, and used, also as & dry 
crop afterwards. Terraced irrigation on the very 
steep hillsides involves very long-term commitments 
and a much greater initial effort than dry cultivation, 
and the occupation of permanent. village sites is 
implicit. But the periodic labour is very much less 
than in dry cultivation, and much greater periods of 
leisure are made possible as well as a generally greater 
economic surplus. Only when very long-standing 
forest is felled for dry rice is the yield greater than 
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from irrigated fields, and even then the labour of 
felling is greatly enhanced and leisure correspondingly 
restricted: 
Prof. Hutton illustrated the point by describing 
the comparative agricultural years of the Angami 
and Sema Nagas, emphasizing the much more con- 
tinuous labour of the latter on their dry fields, and 
the much greater leisure enjoyed by the former as 
well as à greater economie surplus from their irrigated 
terraces. 'This gave the Angami & much richer and 
more colourful social life, since more leisure and 
wealth are available for the fifth and sixth needs. 
Moreover, a eoncentration of population is possible, 
with consequent political influence and stability. He 
suggested further that the absence of leisure in dry 
cultivation may be a contributory factor in the 
specialization of village industries like pot-making 
and weaving, which (in the Naga Hills) are often 
alternatively practised in one village and taboo in a 
neighbouring one, and may thus have contributed to 
the formation of occupational castes. He described 
the difficulty, enhanced by ritual considerations and 
‘by the absence of perennial forest, of effecting a 
change from a dry to a wet economy; but when 
once achieved, such a change leads to much greater 
indeperidence on the part of individual villagers and 
tends to reduce the power of individual chieftains. 

Dr. E. R. Leach, who followed with a paper on 
dry rice cultivation in Burma and Borneo, took & 
very different view from Prof. Hutton. He repudiated 
any general dichotomy in the wet and dry cultivation, 
regarding them: as complementary rather than 
alternative methods of agriculture, and treating the 
administrative condemnation’ of dry rice cultivation 
as based on incomplete knowledge and mere pre- 
judice 3 advocates of a change from dry to wet, he 
said, ignore problems such as that of redistribution 
of labour involved in the change. Dr. Leach had 
worked out a most detailed analysis to compare the 
labour and results of three methods of agriculture : 
‘slash and burn’ methods of cultivating on dry 
ground, cultivating with the hoe for dry or wet rice, 
and cultivating with the plough. The difference 
between them, he said, is more fundamental than 
that between dry and irrigated rice. His general 
conclusion was that the cultivation of dry rice is 
more productive in yield per unit of labour than wet 
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rice unless the plough be used. This conclusion, he 
maintained, is confirmed by the preference both 
among the Kachin of Upper Burma and the Dusun 
of Borneo for the' cultivation of dry rather than wet 
rice where both methods were available. He sug- 
gested that the Angami terracing is due to military 
considerations rather than economic. With the 
plough, of course, the area cultivated by a normal 
household can be so much increased that there is a 
much greater economic surplus. 

Prof. Christoph von Fiirer-Haimendorf discussed 
the two preceding papers in the light of his experience 
on the north bank of the Brahmaputra in Assam, 
where the Apa Tani tribe, using hoes and not ploughs, 
support a population of 1,000 to the square mile on 
irrigated rice, of which they have & considerable 
surplus to trade for cattle and cloth to the neigh- 
bouring Daflas, who live in comparative poverty on 
the cultivation of dry rice, also by the use of the 
hoe, and have repeatedly to shift their villages as 
land becomes exhausted. (This supported Prof. 
Hutton’s view that irrigated rice is economicelly 
more profitable than dry. The Apa Tani system ofi 
wet cultivation preserves all the soil fertility andw 
yields a perfectly balanced agricultural economy. 
The Apa Tani are a peace-loving people whereas it is 
the Dafias who have a bias towards war. 

In the discussion that followed, it became pretty 
clear first that there was general agreement that, 
provided a long enough cycle of rest.can be depende 
on, dry cultivation of the hillsides, which may be 
the only possible form of cultivation, need not in the 
long run be destructive of the soil fertility, or at any 
rate is not so wasteful or deleterious as administrative 
and forest officers are inclined to assert; anc 
secondly, that the question of the economic retur 
of irrigated as compared to dry rice, per unit o 
labour expended, depends very largely, on the rain 
fall and on the presence of a perennial water supply 
a point which largely accounts for the different view: 
put forward by Prof. Hutton, from his experience o- 
the Assam hills, and by Dr. Leach, whose experience: 
is of the drier climate of Upper Burma. 

It was perhaps a pity that the discussion c 
primitive techniques was so largely limited to agrim 
culture; but the importance of the subject was no 
left in any doubt. 


NEWS and VIEWS 


Prof. G. R. Goldsbrough, C. B.E., F.R.S. 


Pror. G. R. GOLDSBROUGR’S retirement from the 
chair of mathematics at.King's College, Newcastle- 
upon-Tyne, breaks along and distinguished association 
with the College. He is an old student of the College, 
who returned to it in 1919 as lecturer in applied 
mathematies; in 1928 he was promoted to a pro- 
fessorship, and he has been head of the Department 
of Mathematies for the last three years. His research 
work has been. mainly on two lines: in hydro- 
dynamies he has made important contributions to 
the dynamical theory of the tides, and in astronomy 
he has elucidated the classical problem of the 
divisions in Saturn’s ring. He was elected to the 
Royal Society in 1929. His interest in astronomy 
and geodynamics has been of special value in con- 
nexion with the work of the University Observatory 
at: Durham. In addition to teaching and research, 
Prof. Goldsbrough has taken a leading and influential 


part in administrative and other activities in tk 
University, and his sound judgment and advice hav 
been greatly appreciated. He was sub-rector of tk 
College for the period 1942-47; and among man 
other duties he undertook the arduous task e 
chairmanship of the Joint Recruiting Board. ‘Daal 
was awarded the.C.B.E. in 1948. His colleagues an. 
old students will wish him in his retirement man» 
pleasant years of fruitful activity. He has bee 
succeeded at King’s College by Profs. A. E. Gree 
and W. W. Rogosinski (see Nature, September 1: 
p. 445). 


Bite EISE at Aberdeen : 
Dr. W. O. Kermack, F.R.” 


Dr. w. oO. Tar, for many years in charge e 
the Chemical Laboratories of the Royal College » 
Physicians, Edinburgh, has been appointed to tl 
recently established chair of biological chemistry : 
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the University of Aberdeen. This appointment will. 
be received with a great deal of interest by all in the 
biochemical field; and with an element of surprise 
perhaps by some, for the appointment is probably 
unique in scientific circles in that Dr. Kermack is 
blind. "To proceed to such an appointment in a 
laboratory subject has something in it of an act 
of faith, based not alone on the high scientific 
attainments but also on the rich mental endow- 
ments and sterling qualities of the new professor. 

Dr. Kermack is an honours graduate in chemistry 
of the University of Aberdeen, where he received his 
B.Sc. degree in 1918. It was while a postgraduate 
research worker at Edinburgh that, in the course of 
an experiment, he met with the tragic accident which 
deprived him of all vision. 'To & lesser spirit such a 
eatastrophe might well have spelt defeat; to Ker- 
mack it was but a challenge to re-orient his life to 
the steady continuance of his scientific work. That 
success has attended his efforts to a remarkable degree 
is seen in his activities in the spheres of mathematies, 
chemistry and music. His early research work was 
carried out in Oxford under the supervision first of 
Prof. W. H. Perkin and latterly of Sir Robert Robin- 
son; his later work in colloid chemistry, on certain 
reactions of serum and cerebrospinal fluid, led on to 
the synthesis of compounds of possible antimalarial 
activity. This work has resulted in the synthesis of 
pyridoacridine and of p-phenanthroline derivatives, 
which have considerable chemotherapeutic activity 
on avian malaria. Dr. Kermack is joint author 
with Dr., P. Eggleton of “The Stuff We're Made Of” 
(1938); he is a D.Sc. of Aberdeen, was awarded the 
Freeland-Barbour Prize of the Royal College of 
Physicians, Edinburgh, the Macdougall—Brisbane 
Prize of the Royal Society of Edinburgh (1929), 
received the honorary degree of LL.D. of the Univ- 
ersity of St. Andrews in 1937 and was elected a fellow 
of the Royal Society in 1944. 


Genetics at the John Innes Horticultural Institu- 
tion Dr. D. Lewis 


Dr. D. Lewis is succeeding Dr. Mather, recently 
appointed to the chair of genetics at Birmingham, as 
head of the Genetics Department at the John Innes 
Horticultural Institution. Dr. Lewis was appointed 
from Reading in 1935 to work in the Pomology 
Department at the Institution. He has collaborated 
with Mr. M. B. Crane in the breeding of pears, rasp- 
berries and other fruits. For the last ten years, 
however, he has concentrated on the study of the 
incompatibility reaction in plants, using especially 
the Californian Oenothera organensis. He began with 
simple tests on the temperature relations. Later he 
introduced polyploidy and mutations, both spon- 
taneous and induced, into his experiments. He has 
been able to split the incompatibility gene in 
Oenothera, with results of great physiological interest. 
He has also been able to calculate its natural muta- 
tion-rate in the sweet cherry, and at the same time 
use the mutations in producing self-fertile types in a 
hitherto self-incompatible species—a breeding device 
of great practical interest. Dr. Lewis’ versatile 
experimental gifts should find suitable scope in his 
new ‘post. 


Women as a Labour Force in Britaln - 

Ix Broadsheet No. 285, ‘Employment of Women", 
Planning (P.E.P.) examines some of the implications 
of the task of maintaining, and if possible increasing, 
the female labour of Britain at a time when the num- 
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ber of women of working age is declining. The diffi- 
culty is enhanced by the even greater decline in the 
number of women under forty-five years of age, from 
whom the bulk of the female labour force is drawn. 
The broadsheet points out that it is very important 
that employers should not be unprepared for the 
probable fall in the number of women in employment 
during the next fifteen years. The Ministry of Labour 
should forecast the probable trend in the number of 
women available for work in the various industries 
and regions, and should make the findings widely 
known. It must then be considered whether rising 


‘productivity will make good the loss of women 


workers, and if not, what adjustments should be 
made; in particular, whether to try to maintain the 
proportion of women in certain industries and occupa- 
tions, or whether to allow the proportion to fall in all. 
Two conclusions stand out : first, that any substantial 
increase in the number of women in employment 
must come from married women ; and, secondly, that 
if the female labour force is not to fall greatly, there 
must be a big rise in the number of middle-aged and 
elderly women in employment. By far the most 
hopeful means is to extend the opportunities for 
part-time workers. This is a desirable solution from the 
women's point of view ; but from the employers’ aspect 
entails careful organisation, additional - supervision, 
and flexibility. In compensation there is evidence 
that part-time workers give good service, that their 
output is often higher than that of full-time workers, 
and that absenteeism and labour turn-over do not 
compare unfavourably. The importance of improving 
working conditions and providing more nurseries is 
stressed, and also of employing women who are in 
jobs to the best advantage. Those who aspire to a 
skilled, professional or executive job should have the 
opportunity, and the size, composition and distribu- 
tion of the female labour force must not be left to 
chance. 


French Abstracts 


Tus Bulletin Analytique, published by the Centre 
National de la Recherche Scientifique, Paris, is an 
abstracting journal which appears monthly in two 
parts, Part 1 covering scientific and technical papers 
in the mathematical and physical sciences and their 
applications, Part 2 the biological sciences. The 
Bulletin, which started on a modest scale in 1940 with 
an average of 10,000 abstracts per part, now averages 
35,000-40,000 abstracts per part. The abstracts 
summarize briefly papers in scientific and technical 
periodicals received in Paris from all over the world 
and cover the majority of the more important 
journals in the world scientific press. The scope of 
the Bulletin is constantly being enlarged to include 
& wider selection of periodicals. It thus provides 
a' valuable reference book both for the laboratory 
and for the individual research worker who wishes 
to keep in touch with advances in subjects bordering 
on his own. A microfilm is made of each article as 
it, is abstracted, and negative microfilm copies or 
prints from microfilm can be purchased from the 
editors. -The subscription rates of the Bulletin 


-Analytique for Great Britain are 4,000 fr. (£5) per 


annum for each part. The Bulletin is also issued in 
sections covering specific subjects. Subscriptions can 
be paid directly to the editors: Centre National de 
la' Recherche Scientifique, 18 rue Pierre-Curie, Paris 
5éme. (Compte-chéque-postal 2500-42, Paris), or 
through Messrs. H. K. Lewis and Co., Ltd., 136 
Gower Street, London, W.C.1. 
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University of the Witwatersrand : Nuclear Physics 

Exhibition 

Tue chair of physics at the University of the 
Witwatersrand, Johannesburg, became vacant last 
year upon the retirement of Prof. H. H. Paine. The 
newly appointed head of the Department of Physics, 
Prof. G. T. R.: Evans, delivered his inaugural lecture 
in the Great Hall of the University on September 23, 
taking as his subject “Radium: 1898-1948”. Prof. 
Evans took the opportunity of paying a tribute to 
the memory of Madame Marie Curie and her husband. 
The vice-chancellor, Principal H. R. Raikes, who 
presided, expressed the appreciation of the University 
at the presence of M. Lancial, the Minister Pleni- 
potentiary of the French Republie in South Africa. 
In eonnexion with the inaugural lecture there was 
held a two-day Exhibition in the Department of 
Physics under the direction of Prof. G. T. R. Evans. 
The film, ‘Marie Curie", was shown in the Great 
Hal; shorter films, "Phe Nuclear Structure of the 
Atom” and “Atomic Energy", were shown in the 
lecture theatre of the Department. The exhibition 
-of nuclear phenomena, apparatus and films was open 
daily from 2.30 p.m. and attracted several thousand 
people. Thé exhibits included items of historic 
interest coritributed by Madame Irene Joliot-Curie. 
"Prof. A. Mi Tyndall, of the University of Bristol, 
exhibited a collection of photomicrographs of nuclear 
tracks in photographic emulsions. The National 
Physical Laboratory of Pretoria demonstrated arti- 
ficial radioactivity: in. biology. Other exhibits 
appreciated by the lay public were a working model 
of a cyclotron, a Wilson cloud chamber, Geiger 
counters and’ scalars, the medical use of radium and 
South African fluorescent minerals. This is the third 
exhibition organised by the Department of Physics 
since 1945; the crowds which gathered round the 
demonstrators until long after the hour for closing 
. constituted convincing evidence of the appreciation 


of the Department's efforts to meet the layman's' 


desire for a better understending of modern physics. 


Medical Research ‘Council: New Members: 


By an Order of the Committee of Privy Council 
for Medical Research, Lord Addison and Sir George 
Schuster have been appointed members of the 
Medical Research Council. With the approval of the 
Committee of Privy Council, the Medical Research 
Council has appointed Lord Addison to be its chair- 
man in succession to Lord Balfour of Burleigh, and 
Sir George Schuster to be treasurer in succession to 
Sir William Goodenough. By the same Order, 
made in this respect after consultation with the 
Medical Research Council and with the president: of 
the Royal Society, the following have also been 
appoifited members of the Council: Sir Frederic 
Bartlett, professor of experimental psychology in the 
University of Cambridge; Sir Howard Florey, pro- 
fessor of pathology in the University of Oxford ; and 
-Prof. Geoffrey Jefferson, professor of neurosurgery 
in the University of Manchester. 


Permanent International Association of Navigation 
Congresses 


THERE has recently been formed, with the approval 
of the Ministry of Transport, a British National Com- 
mittee in connexion with the Permanent International 

‘Association of Navigation Congresses. The main 
objects of the Committee are to foster interest in the 
Association, to promote papers for presentation at 
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- the congresses (in particular for the next congress 
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to be held in Lisbon in September 1949) and generally 
to act as the co-ordinator of British interests in this 
connexion. The membership of the Committee is as 
follows: Sir William  Halorow (chairman),, Mr. 
M. G. J. McHaffie, Mr. W. P. Shepherd-Barron, Mr. 
R. D. Gwyther, Mr. A. L. Harvey, Mr. C. A. Wilson, 
Mr. L. Cleaver, Sir Gilmour Jenkins, Mr. L. Leighton, 
Sir Cyril Kirkpatrick, Sir Arthur Whitaker and Mr. 
Maurice Nachshen. The Council of the Institution 
of Civil Engineers will administer and provide 
secretarial facilities to the National Committee. The 
Committee, at the request of the Secretary-General 
of the Association, has agreed to distribute in Great 
Britain bulletins, etc., received in bulk from Brussels, 
and also to receive on behalf of the Association 
subscriptions from members resident in Britain for 
onward transmission in a bulk sum or sums. Corre- 
spondence should be addressed to the Secretary, 
British National Committee, Permanent International 
Association ‘of Navigation Congresses, at the Institu- 
un of Civil Engineers, Great George Street, London, 
W.L 


Royal Aeronautical Society 


THE Royal Aeronautical Society has decided to 
form Divisions of the Society within the British 
Commonwealth, and steps are being taken to estab- 
lish such Divisions in Australia and also in New 
Zealand by January 1, 1949. These Divisions (and 
those in other Dominions as formed) will have power 
to form branches of the Royal Aeronautical Society in 
their own countries, similar to those formed by the 
Society in Great Britain. Members of the Division 
will all be full registered members of the Society, and 
the Division will have the power to act in most 
respects exactly as the parent body in London. The 
only important exception is the actual élection of 
members as associate fellows, so that a consistent 
standard will be set throughout the world; all such 
technical members will be elected by the Royal 
-Aeronautical Society in London. But the Divisions 
will follow their own activities in their own countries 
in the ways which best suit that country and local 
conditions, and they will not.be tied down in any 
way by rules or regulations which. apply to Great 
Britain or the other Divisions. 


Society for General Microbiology 


AT a general meeting of the Society held at St. 
Andrews in September, the following were elected 
honorary members of the Society: Prof. O. T. 
Avery, Prof. Jules Bordet, Sir Alexander Fleming, 
Prof. A. J. Kluyver and Sir Charles Martin. In 
addition, & paper-reading session was held over two 
days, and thirteen demonstrations were given. . 

The officers and committee of the Society for 
1948-49 are as follows: President, Dr. Marjory 
Stephenson; Hon. Treasurer, Mr. H. J. Bunker; 
Joint Hon. Secretaries, Dr. W. E. van Heyningen and 
Dr. J. G. Davis. The Journal of the Society is issued 
&t about four-monthly intervals, and is edited by 
Dr. B. C. J. G. Knight and Dr. A. A. Miles, assisted 
by Dr. G. C. Ainsworth, Prof. W. B. Brierley, Dr. 
T. Gibson, Dr. A. T. R. Mattick, Dr. K. M. Smith, 
Dr. A. W. Stableforth and Dr. D. D. Woods. . 


Fourth Empire Mining and Metallurgical Congress 


_ ‘Tse Fourth Empire Mining and Metallurgical 
Congress onvened by the Empire/Couneil of Mining» 
and Metallurgical Institutions will be held in Great 
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Britain in July 1949, under the presidency of Sir 
Henry Tizard. The chief object of the Congress is to 
afford an opportunity for scientific men, engineers 
and others concerned with the mining and metallurg- 
ical industries to meet and discuss technical progress 
and problems, including the development of the 
mineral resources of the Commonwealth. The pro- 
gramme will be divided into three parts: July 9-12, 
inaugural meeting, official functions, exhibitions, 
visits, ete., in London ; July 13-17, technical sessions 
in Oxford ; July 18-23, excursions based for the most 
part on universities in Great Britain. Further informa- 
tion can be obtained from the General Secretaries, 
Fourth Empire Mining and Metallurgical Congress, 
436 Salisbury House, Finsbury Circus, London, E.C.2. 


Colonial Medical Research Fellowships 


TEE Secretary of State for the Colonies has 
instituted a limited number of research studentships 
for graduates in medicine and cognate sciences, who 
desire by this means to prepare themselves for 
research work in tropical medicine and related sub- 
jects.’ They “will be awarded on the advice of the 
Colonial Medical Research Committee, and will be 
tenable for two years at any university or other 
appropriate institution as approved by the Com- 
mittee. The maximum rates of allowance payable 
are £300 per annum at the Universities of Oxford, 
Cambridge and London, and £260 per annum at 
other universities in the United Kingdom. Candidates 
must be British subjects and graduates of British 
universities.. Application should be made, through 
the head of the candidate’s Department, to the 
Secretary, Colonial Medical Research Committee, 
c/o Research Department, Colonial Office; Sanctuary 
Buildings, Gt. Smith Street, London, S.W.1, and 
should include, in addition to details of the candi- 
date’s academic record, some indication of the 
subject preferred. 


A General Solution for the Force Constants of 
Polyatomic Molecules 


Mr. P..'TorKINeton writes with reference to the 
communication under the above title in Nature of 
September 4, p. 370: “It was stated that in the 
proposed solution the normal co-ordinate for wi 
involved only the co-ordinates Aj to Ay. In fact, it 
involves only the co-ordinates A, to Aj. The linear 
transformation giving the (unnormalized) normal 
co-ordinates yj is found to be 


4 
ni = E (FA lag) AG. 
j=l 


The quantities on the right-hand side of equations (7) 
and (8) are coefficients in the reverse transformation, 
giving here the components in the displacement for 
v&4 in terms of yg. In (8), the coefficients for A, to 
Ag—ı are zero; it is therefore the form of the vibra- 
tion, not the normal co-ordinate, which involves 
Ax to As only. Where (vj — vs+1) is small, and A; 
and Ai+1 overlap, yj; would be expected to involve 
Ai+13; "i1 involves A; in any event.” ~ 


Announcements 


Tue Lords Commissioners of the Treasury have 
appointed Dr. A. E. Trueman to be chairman of the 
University Grants Committee in succession to Sir 
Walter Moberly, who retires on October 1, 1949. 
Dr. Trueman, who has had a distinguished career 
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as & geologist and ‘a university administrator, became ! 
deputy chairman of the Committee in 1946 (see 
Nature, August 31, 1946, p. 299). 


Dr. ROBERT CRUICKSHANK, since 1945 director of 
the Central Public Health Laboratory of the Public 
Health Laboratory Service, has been appointed to 
the chair of bacteriology tenable at St. Mary’s 
Hospital Medical School, London, as-from January 1, 
1949. 3 


Dr. R. A. M. Case, until recently a principal 
scientific officer in the Royal Naval Scientific Service 
at the Royal Naval Physiological Laboratory, has 
taken up appointment at the Chester Beatty Research 
Institute of the Royal Cancer Hospital as research 
fellow under a scheme inaugurated by the Association 
of British Chemical Manufacturers, for the field and 
experimental investigation of the industrial incidence 
of papilloma of the bladder. ` 


Dz. T. T. PATERSON, who has resigned his post as 
curator of the Museum of Archæology and Ethnology, 
Cambridge (see Nature, September 18, p. 445), is to 
devote his time to research in the social anthrópology 
of Britain, with special reference to problems of 
social medieine and group phenomena in the indus- 
trial, rural and urban fields. The ‘investigation is 
being financed by a grant from the Medical Research 
Council. i ns 


Tun Leon Gaster Memorial Premium of the 
Illuminating Engineering Society, given annually for 
the best contribution submitted to and published by 
the Society during the session, has this year been 
awarded to Mr. J. N. Bowtell and Mr. H. G. Jenkins 
for their paper entitled “High Voltage Fluorescent 
Tubes”. In view of the high standard of papers 
eligible for the award this year, the Council has made 
& second award to Messrs. H. K. Cameron, E. H. 
Rayner, E. R. Thomas and G., T. Winch for their 
paper entitled “Photometry of Searchlights" which 

, forms part of the “Symposium on Searchlights” 
recently published by the Illuminating Engineering 
. Society. 


Tur Tilden Lecture of the Chemical Society will 
be delivered by Prof. C. E. H. Bawn in the rooms of 
the Society on November ll at 7 p.m. Prof. Bawn 
"will speak on “The Structure and Reactivity of Free 
Radicals". f 


A -COURSE of eight lectures on practical psychical 
, research, beginning on October 16, has been arranged 
_by the Society for Psychical Research and will be 
given at, its house, 31 Tavistock Square, London, 
W.C.1. The topics to be discussed include the in- 
vestigation of cases, extra-sensory perception experi- 
‘ments, and psychological and statistical methods. 
Tickets of admission (one ticket covers the whole 
course) can be obtained free from the secretary of 
the Society. . . 


Dr. B. P. Duppine, honorary lecturer in industrial 
statistics, University of Sheffield, will give & course 
of eight lectures at the Sir John Cass Technical 
Institute, London, E.C.3,.0n Monday evenings at 
7p.m., beginning on October 25, on “‘Statistical Methods 
in Industry”... A further course of lectures, also on 
Mondays at 7 p.m., beginning January 24, will be 
given by Mr. K. A. Brownlee on “Design of Experi- 
ments”. The fee for either course is £1. Application 
for enrolment forms should be made to the Principal 
of the Institute prior to the opening date of the 
courses. 


i 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 


' No notice is taken of anonymous communications 


Structure of Calciferol 


‘For some time it has appeared very desirable to 
undertake, for a calciferol derivative, a detailed X-ray 


analysis similar to that achieved for cholesteryl 


"CQ EHGgNO,IL, aro deep yellow prisms. 


iodide’, Such an analysis should settle once for all 
many doubtful points in sterol chemistry and, in- 
cidentally, resolve the conflict between the early 


'erystallographie and chemical evidence on the struc- 


` ture of calciferol?, The X-ray analysis of cholesteryl 


iodide was possible owing to the presence of the heavy 


‘iodine atom in the molecule, which permitted the 


_ structure of calciferol. 


direct calculation of electron-density projections. In 
the case of calciferol, our chief difficulty has been in 
finding any ‘crystalline heavy-atom derivative. Dr. 
and Mrs. Cornforth were finally successful in pre- 
paring for us crystals of calciferol-4-iodo-5-nitro- 


benzoate, and from these we have now obtained 


evidence, by X-ray analysis, on the molecular 
$a 

The crystals ‘of calciferol-4-iodo-5-nitrobenzoate, 
They are 
orthorhombic with four molecules in the unit cell of 


4 dimensions : a = 31:2, b = 6-98, c = 15:3 A., and 


‘space group P 2;2,2,. Their investigation followed a 
somewhat similar course to that adopted in the case 





[€ 
um 1 2 3 4 BA. 
(a) , 


(a)'Electron density projection on (010) calculated for calciferol-4-lodo-5- 
-nitrobenzoate. .(b) The same with, superimposed, the positions derived for the atoms 


@) , 
Fig. 1. 
in the molecule, 'In both (a) and ( 
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) only the electron density contours covering 
one of the four molecules which appear in this projection are shown in full 
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‘of cholesteryl iodide. The vx and z parameters of the 


iodine atoms were first found from ‘a calculated 
Patterson (F?) projection based on the intensities of 
the (A07) reflexions. The first electron density pro- 
jection was ‘then calculated, using reflexions the 
phases for which could be determined from the iodine 
atom contributions alone; this projection indicated 
the configuration of the molecules and their general 
arrangement in the crystal. Approximate v and z 
parameters were then assigned to the other atoms 
in the crystal. from this first projection. These para- 
meters were ‘refined and, in' some cases, entirely 
changed through the calculation of two further 
electron density projections, based on phases cal- 
culated for all the atoms in the molecule. The final 
projection obtained is shown in Fig. la, and its 
interpretation in terms of atomic positions in Fig. 1 b. 

We have not so far completed the measurements 
on other zones of the crystal, so that we have, at 
present, no evidence on the y parameters normal to ' 
this (010) projection. While it should be simple to 
determine the y parameters of the iodine atoms, a 
prolonged and difficult three-dimensional analysis will 
be required to derive the y parameters of the remain- 
ing atoms. 

We have, however, been fortunate in the crystal. 
found for X-ray analysis. The fact that b is so short, 
6.98 A., has given us & projeetión normal to this 
axis in which atoms of neighbouring molecules do 
not overlap; as a result, we have a projection of ‘the 
caleiferol structure which provides surprisingly good 
evidence on almost every detail of the chemical and 
stereochemical nature of the mole- 
cule. There is, in the first, place, 
no doubt that ring B of the 
sterol skeleton is broken and 
that structure I, deduced on 
chemical evidence? for calciferol, 
is correct. In our crystal, how- 
ever, the molecule does not main- 
tain the curled-up configuration 
suggested by I, but exists in 
an extended form which may 
E approximately represented by 


The detailed stereochemical re- 
lations of the atoms within the 
moleeule (Fig. 2) are naturally 
interdependent ; they may con- 

. veniently -be traced from: the 
point of attachment of the iodo- 
nitrobenzoyl group. First, the 
direction of the O(3) — O bond 
is only consistent with that de- 
scribed by Ruzicka, Furter and 
Goldberg as ¢ or ‘trans’ in the 
original . sterol skeleton (that is, 
cis io the methyl group at 
C(10) and C(I3) in the ergo- 
sterol skeleton before ring bréak- 
ing). This configuration is’ the 
same as that found for C(3) — I 
in cholesteryl iodide (ef. Dim- 
roth). Ring A itself has the 
expected appearance of a puck- 

' ered six-membered ring’ in the 

‘chair’ or Z form seen on its 

side. The directions at. which 
the bonds C(10), — C(19) and / 

C(5) — C(6) project are consistent 

with these being double’ bonds; 


t 
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again, C(7) — C(8) is nearly parallel in projection 
with O(5) — C(6),) as might be expected in a 
double-bonded system. Rings O and D are seen 
open in projection. Their appearance, particu- 
larly the parallel projection of bonds C(9) — C(8) 
and C(14) — C(15) combined with the position 
of C(16), seems only consistent with trans fusion 
of these two rings. The stereochemical relations 
at the centres C(13), C(17) and 0O(20) are as found in 
eholesteryl iodide, and the relation of these to the 
new asymmetric centre in calciferol at C(24) is shown. 
The main doubt that exists at present in the determ- 
ination ‘of these different points in configuration is 
in the relation of the two parts of the molecule 
separated by O(6) and O(7) (hence in the C(3) — O 
bond configuration). The relation described above 
depends on the probability that the bonds C(5)—0(6) 
and C(7) — C(8) are parallel in three dimensions. 


This probability is high, both on theoretical grounds’ 


and through the appearance of the projection. It 
will in any ease be checked by the three-dimensional 
X-ray analysis of the structure. 


e 


Fig. 2. Photograph of model showing the spatial arrangement 
of the atoms in calciferol-4-iodo-5-nitrobenzoate required by the 
electron density projection 1 a. This model shows one of the two 
permissible mirror-image forms of the molecule. The form 
chosen corresponds to the usual convention in the sterol series ; 
compare, for example, Ruzicka et ai. (ref. 5): it is not that 
given for cholesteryl] iodide (eo Aud 1) Hydrogen atoms are 
a 0 








a —À 








The way in which the molecules are fitted into the 
crystal structure as a whole is very intricate; it is 
one to which the unit-cell dimensions give no clue. 
It seems, therefore, quite possible that some similar 
unsuspected crystallographic complications exist in 
the caleiferol crystals which were earlier examined, 
and that these led to a misinterpretation of the 
preliminary X-ray data. It is also conceivable that 
the calciferol molecule may adopt more bent or 
curled-up configurations in other crystals than that 
found here. Such differences could not affect the 
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detailed chemical and stereo- 
chemical relations which are now 
clearly established. 

In conclusion, we should like 
to thank’ those who helped 
us in our search for heavy- 
atom derivatives of calciferol, 
particularly Sir Robert Robin- 
son, Dr. E. H. Carr, Dr. E. R. H. 
Jones, Dr. and Mrs. Cornforth 
and Dr. P. Meunier. The 
compound we used was first 
prepared in the Dyson Perrins 
Laboratory, Oxford, by Mrs. 
R. Cornforth from material given. 
to us by Dr. E. H. Carr (British 
Drug Houses, Ltd.) It was 
:, later prepared in larger quant- 
“tities at the National Institute 

for Medical Research, Hamp- 
stead, by Dr. J. W. Cornforth. 
| i Donormy Cnowroor 
d J. D. Dounrrz 

Laboratory of Chemical Crystallography, : 

Oxford. July 12. 
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i Surface Layers of Crystals 

i CERTAIN treatments of crystal surfaces result in 

ithe formation of surface layers with physical proper- - 
ties different from those of the undisturbed material, 

[It has hitherto been possible to measure the thickness 

jof such a layer only by etching it away until the 

iproperties of the surface thereby revealed. correspond 

to those of the crystal as a whole‘. This method 

is unsatisfactory in that the effect of etching is un- 

certain: it does not take place uniformly, and it. 
results in pitting, which may lead to. erroneous 

estimates of layer thickness. 

| We have devised an, X-ray method which yields 

the thickness of the surface layer without altering 

it physically. The method is described .in detail 

elsewhere! : it involves measurement of the variation. 
in the intensity of X-ray reflexion from a crystal, as 

the angle o (Fig. 1), between the surface and the 

Bragg reflecting planes, is varied. The surface of the 

crystal is cut so that it is inclined at an angle «.to 

the Bragg planes, and by rotating the crystal about 

an axis normal to the planes the effective value of 9 








Fig. 1 ` TR 
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may be made to vary from zero to x, without disturb- 
ance of the surface. À 3 

For a crystal with no surface inhomogeneities an 
expression has been developed’ for the ratio I/I, of re- 
flected to incident beam intensity which is represented 
(suitably scaled) by the dotted line in Fig. 2. If, 
however, there are surface inhomogeneities such that 
the reflexion coefficient (Kg) and absorption coefficient 
(u) differ from the values (Key) appropriate to the 
main part of the crystal, then the variation of I/I, 
will follow a different law. A type of inhomogeneity 


particularly convenient for mathematical treatment . 


is one where there is a surface layer of thickness ¢ 
in which Ko’ = 0 but u' 3€ 0. The variation of J/I, 
with 9, for vt = 0-01 and u’t = 0-02, is represented 
(suitably scaled) by the full lines in Fig. 2. 

Other assumptions may be made about the varia- 
tion of Kg’ with depth (for example, a linear increase 
up to the full value Ke); but provided it be taken 
as an increasing function and p/ be taken as con- 
stant throughout the layer, curves very similar 
to those shown in Fig. 2 result. If the layer thickness 
be defined as the distance between the surface and 
the point where Ko’ = Ke, then it is found that the 
values of this thickness are. almost independent of 
the.particular assumptions made about the variation 
of Ko’. Thus the method, while yielding a reasonable 
estimate of this half-value layer thickness, which is, 
of course, subject to some uncertainty about the 
value of p’, gives no information about the way in 
which Ke’ varies; except that, to explain the zero 
or very low value of I/Z, at o = 0, it is in all cases 

"necessary to assume Kp’ to be zero or very small 
at the surface. 

We have applied this to determine the thickness 
of the surface layer on a crystal of calcite ground 
and polished at an angle o of 15° to a natural 
cleavage face. Electron diffraction photographs 
taken by reflexion from this surface showed intense 
background with slight central halation, such as 
one would expect from an amorphous material’, 
justifying the assumption that Kg’ is zero at the sur- 
face. Applying the X-ray method described above, 
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wa obtained the experimental points shown in Fig. 2, 
which agree reasonably well with a theoretical curve, 
based on the above simplifying assumptions, and for 
a value ut~ 1:5 x 1073. For crystalline calcite 
u = 205 om. for copper Ka radiation, and it is 
reasonable to assume that it is not very different 
throughout the layer. Hence ¢ ~ 7,500 A. 

We are using this method to study ground and 
natural surfaces of single crystals and polycrystalline 
aggregates. It should be possible to measure by this 
means the thickness of any surface layer in which the 
value of Ko’ is different from that of the substrate 
material: one example is the layer on a polished 
metal surface, for which we have obtained interesting 
preliminary experimental observations; another is 
an electrodeposited layer of one metal on a base of 
& different metal. ; 

We wish td express our thanks to Dr. V. E. Cosslett 
and Mr. G. R. Crowe for their aid in taking the 
electron diffraction photographs. 

P. B. Hrrsox 
J. N. KELLAR 
Crystallographic Laboratory, 
Cavendish Laboratory, 
Cambridge. April 20. 
1 Beilby, Ys "Aggregation and Flow of Solids" (Macmillan; London, 
2 Thomson, G. P., and Cochrane, W., ‘Theory and Practice of Electron 
Diffraction" (Macmillan, London, 1939). 
3 Armstrong, E., Bell System Tech. J., 95, 136 (1940). 
‘Hopkins, H. G., Phil. Mag., 21, 820 (1936). 


Uis. C., Hirsch, P. B., Kellar, J. N., Acta Crystallogr., 1, 124 


* Bozorth, W., and Haworth, F. E., Phys. Rev., 53, 538 (1938). 





lonization in Liquid and Solid Argon 

Iono mobilities in liquids are of the order of 
10 cm.?/volt/sec., and ion chambers filled with 
liquids are therefore generally useless in connexion 
with pulse amplifiers. Free electrons should have a 
much higher mobility; but their path before capture 
is extremely short in most liquids. We have been 
unable to detect them in carefully purified hexane. 
However, in condensed argon, charge carriers with a 
mobility greater than 40 em.*/volt/sec. have been 
found, and these are undoubtedly electrons. 

The argon was purified by repeated passage over 
copper turnings at 400? ©., and then condensed into 
the chamber by cooling, with liquid oxygen to pro- 
duce the liquid, or with liquid nitrogen to produce 
the solid. The chamber had parallel, horizontal 
plates the distance apart of which could be varied 
between 1 and 5 mm. 

The biggest pulses observed with liquid argon 
irradiated with gamma rays from radium C were, 
with fields of 10,000 volts per cm., about what:was 
expected from complete electron collection (assuming 
an average energy loss by the Compton electrons 
of 25 eV. per ion pair formed). The pulses are 
distinctly smaller in fields of 2,500 volts per cm, 

In solid argon much bigger pulses were found with 
fields of more than 13,000 volts/cm., indicating 
electron multiplication by a factor of more than 12. 
This phenomenon is, however, transient and dis- 
appears at a rate depending on the rate of charge 
collection as the cell polarizes. The polarization is 
not just due to the possible presence of & gas space 
between the solid and the top electrode, because. it 
still occurs when the top portion of the cell is filled 
with liquid. The effect is similar to that reported in 
diamond and selenium!. : 
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If, after polarization had 
occurred, the chamber potential 
was removed, pulses continued 
with the same sign, in contrast to 
‘the reported behaviour? of silver . 
chloride crystals, which show pulses 
‘of the opposite sign. This differ- 
ence may be connected with the 
‘occurrence of secondary ionization 
in the argon in the fields used. If 
the cell contained a layer of solid 
argon below and liquid argon 
above, the predominant sign of the 
pulses after switching off the field 
always corresponded to an accum- 
ulation of positive space charge in 
the solid, no matter which had been 
the sign of the polarizing field. 

. An attempt was made to observe 
electron multiplication i in the liquid 
by the use of a proportional 
counter made with a 15-micron 
wire in a cylinder of 5-2 mm. 
diameter; but only ordinary sized 
pulses were observed up to the 
maximum potential of 4,000 volts. 
In the solid, multiplication greater 
than ten-fold was found at poten- 
tials as low as 500 volts, but 
polarization was too rapid for 
accurate measurement. 

Further information was obtained with a chamber 
in which the upper (collecting) electrode was screened 
by a fine wire grid. Pulses were observed with solid 
argon in part of the lower portion of the cell (the 
remainder containing the gas), but not when the 
solid was replaced by liquid. This indicates that in 
the fields used (greater than 500 volts/em.), some 
electrons in the solid but not in the liquid have 
enough energy to escape into the gas phase. 

Properties of ionization pulses in liquid and solid 
argon and other condensed media have recently been 
reported?*. These experiments were done with alpha- 
particles and produced pulses about half the ex- 
pected size. This is perhaps due to recombination, 
because of the denseness of the ionization tracks, 
and the effect may well be absent when ionization 
is due to fast electrons as in our experiments. 

G. W. HUTCHINSON 

Cavendish Laboratory, 

Cambridge. 
Aug. 13. 
1 Rittner, E. S., Phys. Rev., 78, 1212 (1948), 
* Corson, D. R., and Wilson, R. R., Rev. Sci. Instr., 19, 207 (1948). 
? Davidson, N., and Larsh, A. E., Phys. Rev., 74, 220 (19048). 


Sound Velocity and Temperature Change of 
Molecular Association 


Usine an acoustical interferometer (frequency of 
the quartz crystal, 539-6 ke./s. ), we have measured 
the velocity of sound in various liquids (carbon 

eutetrachloride, benzene, ethyl ether and carbon 
<disulphide) between 80° C. and the melting point of 
Withese liquids (see Fig.-1). In order to check the degree 
of association of the liquids at low temperatures, we 
«computed from our measurements the relative 
ssociation: E = (v%m/?/dm) /(v/9/d), using the em- 
ge equation of: Rao’, which has also been applied 

y Weissler?. 








Fig. 1 


v and d. are the velocity of sound and density 
corresponding with the same temperature. In the 
ease of no association, R is a constant. 

, This relative association (see Fig. 2) is taken as 1-000 
at the respective melting points. The values for vm 
are obtained by extrapolating our data down to the 
melting point. The values for the densities are taken 
from data published respectively by Isnard’, Meyer‘, 
and by Richards, Speyers and Carver’, From Fig. 2 
wé see that an approximately straight line is obtained 
for carbon tetrachloride, while for the other liquids 
the lines are curved. The result for water obtained 
by Weissler? is also indicated. 
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In eonnexion with this problem of association, it is 
interesting to compute the relative association for 
helium I and II, using for this purpose the known 
experimental data for the velocity of sound obtained 
by Findley, Pitt, Grayson Smith and Wilhelm*, and 
Pellam and Squire’, and the densities of liquid helium 
under its saturated vapour pressure een and 
Keesom?). 


M T 








Fig. 3 


The relative degree of association. is taken as 


1:000 at the A-point. The results ‘obtained are given’ 


in Fig. 3. We seo that for heliurn"I a: straight line is 
found, whereas for helium IL the line is curved. 
Further, the decrease of relative association is of the 
same order as for water® (see Fig. 2). 
A. VAN LrrERBEEK 
^ bó ` 
wA. DE BOOK 
Physical Laboratory, 4$. 5 ::: 
University of Louvain. EE 
! July 13. 
! Bao, R. M, R., Ind. J. Phys., 14, 109 (1940). 
2 Welssler, A., J. Chem. Phys., 15, 210 (1947). 
* Isnard, Cont. est cienc. fis. mat., 8, 107 (1922): 
* Meyer, E. H. L., Ann. d. Phys., 75, 801 (1924). 
* Richards, "Speyers and Carver, J. Amer. Ohem. Soc., 46, 1203 (1924). 
UE J. ©., Pitt, A., Grayson Smith, H., and Wilhelm, J. O., 
8, Rev., 54, 506 (1538) ; 56, 122 (1939). 
"ue 7. R., "and Squire, C. F. , Phys. Rev., 72, 1241 (1947). 
? Keesom, W. H., and Keesom, Miss A. P Comm. Leiden, No. 224 d ; 
Proc. Roy. "Acad. Amst., $3, 482 (1933). 
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Magnetism of Celestial Bodies and 
Gravitation 


BraoxzETT's formula! involving a relation between 
mechanical and electromagnetic quantities seems to 
indicate a new kind of connexion between gravitation 
and electromagnetism. This appears more distinctly 
in Wilson’s relation : 


go = 


where the charge density o is associated with the 
mass density p by the Newtonian gravitational con- 
stant K. There is no room in Newtonian theory for 
an explanation of (1). The situation is better in the 
relativistic theory of gravitation. 
. For an isolated and limited fluid surrounded by `a 
static gravitational field, and at rest with respect to 
a co-ordinate system which is Galilean at infinity, the 
total energy is given by?: 


E = J (Tat + tt) dV = met, (2) 


where 7',‘ is the temporal coniponent of the momen- 


tum-energy density tensor of the fluid, ?,* the tem- . 


poral component of the gravitational energy density, 
dV the element of proper volume and m the proper 
mass of the fluid, equal to the constant of Schwarz- 
schild’s external line element?. For a sphere it is 
approximately equal tot: : 


| E= | pay + g| oar, & 
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‘the same manner whatever the orienta&tion!9. 
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where $ is the Newtonian potential and dV, the 
elementary Euclidean volume, the integral being 
extended -to the domain occupied by the fluid. When 


~ the body is a perfect spherical fluid’ we have : 


-3 | pav.=4] eb Vo (ay 


where p is the internal pressure. In’ Newtonian 
approximation, dV reduces to the Euclidean element- 
ary volume dV, and (3) yields: E = me — W 
(W = — fop dV,). Therefore (2) indicates that 
there is in relativity, a supplementary energy W 
which is such that according to (2) E = mc. The 
same conclusion is valid if the field of force inside 
the body is given by Schwarzschild’s line element 
for a spherical incompressible fluid. This can be 
easily checked by computation of (2), using Dingle’s 
formulz?. 

The existence of W is due to the fact that the 
first integral in (3) is extended over a non-Euclidean 
space, for which the total volume occupied by the 
fluid is greater than that obtained by using a 
Euclidean metric. In spite of the very small difference 
between these volumes, the supplementary energy 
obtained in this way is not negligible. In Schwarz- 
schild’s case, with a as the Euclidean radius of the 
sphere, we get’: 

tad a 2 — 3 3Km | ] 
met = | pay e teh. h O 


and thus we obtain the supplementary energy®: 


z W = we — mot = PE, .— (8) 


The physical origin of this energy is unknown. 
Obviously, it cannot be attributed to the internal 
pressure or to the Newtonian action of the gravita- 
tional field. Let us assume that it is due to a partial 
separation of the charges contained in the atoms of 
the ‘neutral fluid. To support this hypothesis we 
must notice that an atom which possesses spherical 
symmetry and no permanent electric moment in a 
Euclidean space has ellipsoidal symmetry and a 
small permanent electric moment in Schwarzschild’s 

internal field, as will now be shown. Schwarzschild’s 

internal spatial line element is : 


—— 





di = arı E m^) + 7? (d9? + sin? 0 dg?). (7) 
According to (7), da length measured in the direotion 
perpendieular to the radius r is the same as in 
Euclidean geometry, while the length measured along 
this radius, 





Kmr? ; 
2 faæ-= [a + EE) ar, (8) 
is greater®. Therefore, a sphere is changed into an 


ellipsoid by penetrating into the fluid. This involves, 
owing to the structure of the atoms, & small polariza- 
tion. 

But we cannot directly use such a precise mech- 
anism, because it is special to Schwarzschild’s co- 
ordinate system. In an isotropic system, the Euclidean 
length is modified by the curvature of the space in 
How- 
ever, in spite of the indeterminacy of the co-ordinate 
system, since the electric charge is a relativistic 
invariant, the existence of such a charge in a special 
co-ordinate system ensures its existence in all others. 
We have only to admit that the relativistic expansion 
of the internal space induces a partial separation of 
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the charges of the two sighs composing the neutral 
fluid. Having assumed that the electrical energy 
"which results from such a separation is equal to the 
supplementary energy (6), we now obtain (1). 
According to (5) and (1) the total charge resulting 
from the separation is e = VK f p dV. The fact that 


the non-Euclidean volume of the fluid exceeds the . 


Euclidean volume of the Newtonian physies gives 
rise to an additional charge which is given by: 


e= VE | p (aV — av. 


= VEp Sat (242) = (“Eko 


ca 6c? 


(9) 


4na’. 


‘This can be regarded 
Etom, For the earth, th tation giv 

= [7 E or the earth, the computation gives 

71 = 1-26 x 107* e.s.u./om.?. The experimental facts 

indicate that the surface of the earth possesses & 

negative charge the average density of which is 


— 241 x 104. 
J. MARIANI 





School of Mathematics, 
Institute for Advanced Study, 
Princeton, New Jersey. 
July 28. 


* Blackett, Nature, 159, 658 (1947). 

* Binet Ber., 448 (1918). Tolman, R. C., Phys. Rev., 33, 879, 885 

* Einstein, Tolman, loc. cit. 

* Tolman, loc. cit., p. 891. t 

* Tolman, loc. cit., p. 889. Eddington, “The Internal Constitution of 
the Stars", 87 (Camb. Univ. Press, 1926). - 

* Dingle, Proc. Nat. Acad., 19, 559 (1933). 

i Vou aig; “La theorie de la Relativité’, 2, 254 (G. Villars, Paris, 


* Schwarzschild, Sitzber., 424 (Berlin, 1910). Haag, “Le problème 
TAA Mem. Sci. Math., 46, 23 (G. Villars, Paris. 
31). 
* Von Laue, loc. cit., 254. de Donder, “La Gravifique Einsteinienno'", 
169 (G. Villars, 1921). 
4° Eddington, “The Mathematical Theory of Relativity", 93 (Camb. 
. Univ. Press, 1937). 


Sidereal Variations of Cosmic Rays 


DuPERIER! has analysed the first harmonic of the 
apparent solar diurnal variation of cosmic rays at 
WLondon, using a method due to Thompson?*. He 
inds that the first harmonic for any month has three 
somponents, namely, (i) a mean solar vector M, 
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as a surface charge of density ' 





on 


Annual changes in the deviations from the mean of the cosine (4) 

and sine (B) componénts of the first harmonic of the apparent solar 

diurnal variation of cosmic rays at Canberra, arranged according 

to local mean time. 1% Jan.; 2 = Feb., ete. The central circle 

indicates the probable error-of the monthly points (+ 0:02 per cent) 
iH fer 


month of the year over a period of five years. From 
| these analyses a harmonic dial was constructed show- 
ing the month-to-month change of the first diurnal 
harmonics. Smoothed points in this dial progressed 
clockwise in a closed figure; as found also by Dupérier. 
An ellipse was fitted "to, the unsmoothed points by 
harmonie &nalysis of the deviations from the mean 
solar vector, and this gave the vectors 4 and P for 
comparison with Duperier's data. The accompanying 
table shows that the P vector,.interpreted as a 
sidereal effect, exhibits a phase difference of about 
twelve hours between the northern and southern 
station. It seems preferable, therefore, to regard the 
P vector as representing, in the main, merely an 
annual change in the phase of the true solar diurnal 
variation, making the diurnal maximum occur earliest 
in the spring at both places. 

If the P vector is regarded as being of solar origin, 
it is appropriate to reduce the results according to 
local apparent time rather than local mean time. 
Local apparent time values for A and P are slightly 
smaller-for the former than for the latter. It seems 
that any sidereal variation of cosmic rays with a 
24-hour period would be extremely small, for the P 
vector (local apparent time) of 0-03 per. cent (equiv- 
alent to a maximum change of phase of about 10 min.) 
would have to take account of not only the sidereal 
process, but also of any change in the lag between 
the cosmic rays and the sun’s position. It seems 


Analysis of the first harmonic of the apparent solar diurnal variation of cosmic rays 





London (local mean time) 


Amplitude Time of Amplitude Time of Amplitude Time of 
% x me. maximum 96 + p.e. muni 96 + p.e. maximum 
u 0-41 + 0-02 16-3h. (L.M.T.) 0-07 + 0:02 15-0 + 01h. 0-07 + 0-02 15-0 + O-1h. | 
Á a 0-36 +: 0-02 une- " 0:22 + 0-02 Mar. 27 + 19d. 0:20 + 0-02 Apl. Tu 12d. 
ni^ Sidereal 0-21 + 0-02 21h. (L.S. T.) 0-05 + 0-02. | 9-6 + 0-7h. (L.S.T.) — Z 
(b) Solar . 0-21 + 0*02 March- 0-05 + 0:02 Sep. 25 + 12d. 0-08 + 0-02 Noy. 12 + 12d. 





i) & vector, A, altering the amplitude of M, and 
«ii) a vector, P, controlling the change of phase of M. 
"he P vector may arise from either (a) a sidereal 
iurnal variation, (b) an annual solar variation, or 
1) a combination of these effects. This communication 
miscusses the interpretation to be placed on the P 
«ector, by comparing Duperier’s ‘figures for London 
ith the results obtained at Canberra. 


The Canberra results were obtained with an ioniza- -` 


on vessel and were corrected for bursts, pressure 
ad temperature’. A harmonic analysis was made of 
«ie apparent solar diurnal variation averaged for each 


Canberra (local mean time) 


i —ÁÁ— — ————— M M —— eM M —— M— i —— —— e 







Canberra (local apparent time) 


"likely that no 24-hour sidereal variation has been 


detected in these measurements, and that; in terms of 

the theory advanced by Compton and Gettingi, an 

interstellar rather than an intergalactic origin should 

be assigned to cosmic rays. ` 
i A. R. Hoae 

Commonwealth Observatory, 

Canberra, A.C.T. April 24. E 


! Nature, 158, 96 (1045). 

2 Phys. Rev., 55, 11 (1939). 

* Proc, Roy. Sot., A, 192, 128 (1947). 

* Phys. Rev., 47, 819 (1035). ; E 
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Dielectric Properties of Titanates at 
Ultra-high Frequencies 


THE complex permittivity (x' — jx’) of a series 
of titanates, magnesium, calcium, strontium and 
barium, has been measured at 21° C. and frequencies 
of 1:5 and 9,450 Me./s., and-of the barium titanate 
at 24,000 Mo./s. also. In addition, the behaviour of 
barium titanate at 1-5 and 9,460 Mo./s. has been 
studied over the temperature-range + 20° to + 170? C. 
The results of these measurements are recorded in 


the accompanying table and diagram. The electric ` 


field-strength applied to the test specimens was 
estimated as less than 1 volt/em. 





20 40 60 80 100 120 140 160 180 
Temp. {° €.) 


Dielectric properties of barium titanate at 1:5 Mo./sec. and 
9,450 Mc./sec. Curves 1, x' at 1:5 Mc./sec.; 2, x’ at 9,450 Mc./sec. ; 
3, «" at 9,450 Mo./sec. ; 4, x”.at 1-5 Mo./sec. 


The loss tangent (tan 8 = x"/«') of the magnesium, 
calcium and strontium titanates at 9,450 Mc./s. was 
sufficiently small to permit the use of a technique, 
described in an earlier communication!, which con- 
sists in measuring the variation with frequency of 
thé energy transmitted through a slab located in, and 
filling, the cross-section of a wave-guide. The attenua- 
tion in barium titanate, however, proved to be so 
high that this method could not be used, and the 
complex permittivity was determined by measure- 
ment of the reflexion from and transmission through 
& slab, at fixed frequency. For the reflexion measure- 
ments it was sufficient to consider only the front face 
of the specimen, since internal reflexions were highly 
attenuated. In order to reduce the power standing- 
wave ratio in front of the face to measurable values, 
quarter-wave ‘matching’ slabs of lower permittivity 
materials were used. For example, with ‘Tempa S’, 
x’ = 11:8, the power standing-wave ratio was reduced 
aby 320 : 1 and with polystyrene, x’ = 2-56, by 17: 1. 
The attenuation in the material was obtained by 
measurement of the transmission through specimens 
with matching slabs at each side. From a combina- 
tion of the results of the two measurements, values 
of x’ and x” can be calculated. ? 
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At 21°C. 
0x tan ð = x"[n' 

Material 9,450 24,000 1:5 

. Me./s. Mo./s. | Mce./s., 
MgTiO 11:3 — 0:0012 
CaTiO, 182 — | 0-0007 
SrTiO, 232 — 0:0009 
BaTiO; . 900 126 0:015 








It will be seen from the table that the room- 
temperature permittivity values at 9,450 Mo.[s. of 
the magnesium, calcium and strontium titanates are 
not appreciably different from the 1-5 Mo./s. figures, 
but that for barium titanate a substantial decrease 
has occurred at the higher frequency, -and a still 
further decrease at 24,000 Mo./s. In keeping with 
these observations, while the loss tangent of the 
magnesium, caleium and strontium titanates does 
not exhibit a particularly marked increase -with 
frequency, that of barium titanate has risen to a very 
high value at the two ultra-high frequencies. It has 
not yet been possible to extend the range of frequency 
measurement, but there~can be no doubt of the 
existence of dispersion in barium titanate in thie 
region of frequency, a fact. which will be' of consider- 
able significance in the interpretation of its genera) 
behaviour. 

The variable temperature measurements at 
9,450 Mc./s. on barium titanate show that although» 
the permittivity is lowef throughout than at 1-5 Mo./s., 
the rapid rise to a peak value occurs at substantially 
the same temperature in the two cases. : 

.A full report of the work will appear elsewhere; but 
I wish to acknowledge here the help afforded by the 
United Insulator Co. and the Mullard Radio Valve 
Co. in supplying the ceramic specimens, and to thank 
the Department of Scientific and Industrial Researck 
for financial support of the work. 

J. Q. POWLES 
Electrical Enginéering Department, 
Imperial College, London, S.W.7. 
June 2. 
* Powles, J. G., Nature, 161, 25 (1048). 





New Photoconductive Cells 


So far there are few substances known to posses 
photoconducting properties with a quantum yiel 
appreciably greater than unity. The chief ones ar 
selenium, oxidized thallous sulphide, and the sulphide 
selenide and telluride of lead. : : 

Two questions arise: (1) Are the above-mentione 
substances the only possible ones, and, if so, whe 
is the reason for that? (2) What is the role of th 
oxygen in sensitizing at least thallium and lea 
sulphides, lead selenide and lead telluride ? 

Experiments with various types of semi-conducto 


: suggested to me that, the particular action of tł 


oxygen ean be best accounted. for if ib is assume 
that the oxygen is adsorbed on the semi-econduct« 
particles during evaporation and after the depos 
has been formed, and not, or only partly, as 
secondary process, taken up by the lattice. It 
known that adsorption of gases on finely divide 
metals is much increased if an electric discharge 
passed through the vessel containing the adsorbem 
If the above-mentioned view, is correct, metho: 
which produce a layer of material by a process 
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1 
which an electric discharge is active should yield 
photoconductive señsitive deposits. Several methods 
were tried and it was possible to produce highly 
sensitive cells not only with materials already known 
to possess photoconduetivity, but also with & great 
number of new substances. , 

The following methods were used: (1) cathode 
sputtering with the substance as the cathode; 
(2) electric discharge between aluminium electrodes 
and evaporation of the substance from a heater spiral ; 
(3) low-voltage arc with the substance as the anode ; 
(4) & molecular beam of the substance crossing a 
beam. of gas ions before condensing on the carrier. 
The gas used was oxygen or air and the pressure 
varied between wide limits depending on the sub- 
stance (0.5—107* mm. mercury). Le 

Using one or the other of the above methods’, it 
was possible to produce photoconductive cells of & 
Series of substances which can be divided into two 
groups.. The first group is characterized by the follow- 
ing properties: if the carrier is kept at room tem- 
perature or lower during the production, the film has 
a high resistance, a high negative temperature 
coefficient of resistance B and has its optimum 
sensitivity in the near infra-red. Heating the film 
in air or oxygen afterwards reduces the sensitivity, 
the resistance and p, and in some instances, for ex- 
ample, platinum, a film with normal metallic pro- 
perties results. Some substances belonging to this 
group are platinum, nickel, antimony and germanium. 

Substances of the second group have properties 
similar to those of the first group before heating. 
Heat treatment of the film in air or oxygen at a low 
temperature and for very short time reduces the 
resistance, B, and the sensitivity appreciably ; but 
a prolonged heat treatment at a higher temperature 
increases the three properties again and, if the con- 
ditions are properly chosen, & cell of very high 
sensitivity.may result. ‘The substances investigated 
up to now and belonging to this group are: the 
sulphides, selenides and tellurides of lead, tin, indium, 


thallium, cadmium, bismuth and antimony, and" 


some intermetallic compounds, for example, CdSb. 
Most of the tellurides show high sensitivity only at 
— 78°C. or at liquid-air temperature. Some of the 
sulphides are very sensitive even at room temperature. 

Although the general behaviour of all the deposits 
produced up to now is similar, there are very wide 
variations in the absolute values of the resistance, B, 
the sensitivity, and the spectral distribution of 
sensitivity for even the same substance, depending 
on the conditions of production and on the following 
heat treatment. The properties of & layer of indium 
telluride are given as an example to indicate this 
general behaviour. Evaporation’ of the substance 
was carried out according to method 3 in air 
(p = 0-05 mm. mercury) and the deposit formed on 
& glass strip, fixed at 40 mm. distance from the 
source and cooled by running tap water. The deposit 
thus formed after several seconds was just trans- 
parent and brown in transmission. The resistance 
of a sensitive area of 4 mm. length and 1 mm. width 
was of the order of 250 megohms at room tempera- 
ture. The sensitivity for visible light and the near 
infra-red was very low and was negative. Heating 
the layer in air to approximately 100? C. for 2 min. 
reduced the resistance to 0:3 megohms. ,Further 
heating in air at 160? C. for 15 min. produced a 
resistance of 2:4 megohms at room temperature and 
the sensitivity increased manifold. At liquid-air 
temperature the fesistance:. was 120 megohms, and 
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the cell was superior in performance to a Schwarz — 
Hilger vacuum thermopile as far as 2-29. ` 

It is common to all the, cells, with the exception 
of thallium sulphide and of selenide, that they are 
stable in air. It is easily possible to produce cells 
of any size and shape and, as & great number of 
cells can be produced at the same time, the uniformity 
and reproducibility, are very good. The colour-in 
transmission of most sensitive cells is brown to 
red-brown, indicating that this property is not so 


much dependent on the special substance as on a 


specific arrangement and size of the deposited 
particles, which must be similar in all cases. 

The primary condition which must be fulfilled to 
produce a sensitive layer is that 8 should be negative ; 
this depends on the gas pressure, the length of the 
path the evaporated particle travels before it reaches 
the carrier.and the electrical conditions of the dis- 
charge. 

lf dissociation of the substance is too high, the 
metallic part of the compound is evaporated first 
by one of the above methods and this metal deposit 
afterwards transformed into the compound by heat. 
ing it in an evacuated tube and passing a stream 
of the other constituent over it. With this method 
it was possible to producd, for example, photo. 
conductive sensitive cells of silver sulphide, selenidé 
and ‘telluride. 
; The thedretical implication of these discoveries and 
a full deSéription of the experimental results will be 
given elsewhere. 
a i E. SCHWARZ 
: Higer and Watts, Ltd., i 

98 St. Pancras Way, 
' * Camden Road, 
London, N.W.1. 
Aug. 9. 

Pietsch, Ergeb. exakt. Naturw., b, 212 (1926). 
* British and U.S. patents applied for. 





Hydrogen Peroxide and the Indirect Effect of 
lonizing Radiations 


In a recent paper, Allsopp! has suggested that the 
old ‘poison’ hypothesis for the action of ionizing 
radiation on living cells might be revived in terms 
of the ‘hydroxyl radical’ as the specific poison, 
Results of experiments on bacteriophage S13, under- 
taken at the instigation and with the support of the 
late Dr. D. E. Lea, suggest that for certain in vitro. 
experiments, at least, on the indirect effects of 
ionizing radiation, a poison hypothesis in quite direct. 
terms will explain the results satisfactorily, + the. 
specific poison being hydrogen peroxide. As has been 
pointed out?, the fact that hydrogen peroxide is, 
formed in irradiated water itself requires explanation 
in terms of a theory such as that of Weiss?; but it, 
has become evident that all the observed facts on 
‘indirect’ action of radiation on this particular phage 
are fitted by the explanation that when the phage is 
in dilute solution the hydrogen peroxide formed by 
ionizing radiations will inactivate it. The following 
results support this explanation. ; 

(1) "Tests with titanium sulphate show that the 
quantity of hydrogen peroxide produced when the 
phage is in dilute solution is of the expected order of 
magnitudes, 

,(2) Survival curves for the phage irradiated in 
dilute solution were sigmoid; that is to: Say, the 
rate of inactivatiog. increased with increasing dose 
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Tig.1. Inactivation of phage S13 suspended in clean phosphate 
buffer. Composite Sii CM experiments 
(Fig. 1) When the buffer im which the phage was 


suspended had received & previous irradiation of 
some hundred thousand roentgens,. however, the 
survival eurve was exponential (Fig. 2), indicating 
that such & curve is obtained after the quantity of 
hydrogen peroxide in the solution. ha’. 3 Téached an 
equilibrium, or at any rate a minimtim” "value. 

(3), Disinfection experiments using & quantity of 
hydrogen peroxide of the same order as that formed 
in the suspension in the irradiation experiments 
yielded the usual form of exponential disinfection 
eurve. 

(4) A temperature effect was discovered in the 
irradiation experiments, the rate of inactivation being 
lower at lower temperatures. This is not easily ex- 
plained on the ‘active radical’ hypothesis, but fits 
in with the well-known temperature effect in any 
disinfection process. 

(6) The increase in activation dose with increasing 
eoncentration was found to be analogous with that 
found in other virus experiments*9?, The addition 
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Fig. 2. Inactivation of phage S13 suspended in pre-irradiated 
buffer. Composite curve,.three experiments . 


NATURE 


October 16, 1948 vol. 162 


of protein to a dilute solution was found to protect 
the phage in irradiation experirnents. In hydrogen 
peroxide disinfection experiments, similar results are 
obtained; for example, the addition of 5 per cent 
peptone to a dilute phage solution in the irradiation 
experiments fully protected the phage, so that the 
inactivation dose equalled that required for a dry 
phage suspension. The same percentage of peptone 
protected the phage fully against the hydrogen per- 
oxide in concentrations which inactivated the phage 
rapidly when suspended in buffer free from organic 
material. Here again is the usual action of organic 
material in protecting organisms against disinfection 
by an oxidizing agent. 

In experiments on ‘indirect effect’ of ionizing radia- 
tions, the ratio of ionic yield for direct action only to 
ionic yield in dilute solution is of importance for 
gaining an insight into the ‘active radical’ mechanism. 
It is clear that where the experimental material is 
in any way sensitive to hydrogen peroxide, this ratio 
may, in fact, be yielding information only on the 
production of hydrogen peroxide. 

This work was begun at the Strangeways Research 
Laboratory, Cambridge, and continued in the Medical 
Research Council Radiotherapeutic Research Unit, 
Hammersmith Hospital, London, and at the Onderste- 
poort Laboratories, Transvaal. I have to acknow- 
ledge with ' gratitude the kind hospitality of all three 
institutions and the interest and assistance of Dr. 
F. G. Spear of the Strangeways Research Laboratory. 
The work was started as part of the experimental 
programme of the late Dr. D. E. Lea, and was con- 
tinued with the support and constant advice of Dr. 
L. H. Gray. 

The results will be more fully published elsewhere. 

TrkvaH ALPER 
South African Council for Scientific and 
Industrial Research, 
National Physical Laboratory, 
Pretoria. 


! Allsopp, C. B., Brit. J. Radiol., 91, 72 (1948). 

? Lea, D. E., “Action of Radiation on Living Cells", 46 (Camb. Univ. 
Press, 1946). ` 

3 Weiss, J., Brit. J. Radiol., Supp. 1, 56 (1947). 

4 Frilley, M., Brit. J. Radiol., Supp. 1, 50 (1947). 

è Len, D. E., Smith, K. M. , Holmes, B., and Markham, R., Parasitology, 
86, 110 (1944). 

ae emis W. F, and Anderson, R. S., J. Exp. Med., 74, 463 


Air-Cored Synchrotron 


Tum air-cored synchrotron? appears to have a 
number of very attractive features, especially if only 


. infrequent pulse operation is required, say, for cloud- 


chamber experiments, for in such a case the con- 
densers provided to store the magnetic field energy 
can store perhaps twice as much as when used on 
alternating current. If, in addition, it proves possible 
to hold the electrons to a very narrow region so that 
the guide field is used efficiently, then energies in 


. the 500-MeV. region seem attainable with condenser 


banks already available in physical laboratories. The 
upper limit of energy is then set by the deformation of 
the conductors under the mechanical forces, so that 
the total impulse becomes the relevant quantity. Thus 
it is important to use ‘rapidly rising magnetic fields, 
and a condenser-coil system either nearly critically 
damped or incorporating a rectifier, so that a slowly 
damped train of oscillations do not add unnecessarily 
to the impulse handed on to the coil system. We 
are pursuing experiments which indicate that im. 
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pulsive forces greatly in excess of the static ultimate 
strengths of the coil materials can be withstood. 

Particle accelerators of the synchrotron (and cyclo- 
tron) type are characterized by the fact'that of the 
three fundamental quantities H (magnetic field), r 
(orbit radius) and f (frequency of accelerating electric 
field), two in general must vary during the accelera- 
tion. The exceptions are for the extreme cases of 
non-relativistic particles (cyclotron acceleration, 7 only 
varies) and extreme relativistic particles (synchrotron 
acceleration, H only varies). 

The acceleration of electrons from relatively low 
energies to extreme relativistic energies by con- 
ventional synchrotron techniques may be accom- 
plished in two ways: either the frequency of the 
electric field may be kept constant and the equili- 
brium radius allowed to vary, or the radius may be 
kept constant and frequency modulation employed. 

The first of these is excluded when we wish to 
keep the guide-field energy low, and the second does 
not seem to have been adopted, doubtless due to the 
technical difficulties of frequency modulating. These 
difficulties are made worse for air-cored machines, 
where for the reasons given the modulation would 
have to take place rapidly. 


Betatron acceleration for bringing the electrons up ` 


to relativistic energies as in conventional iron-cored 
synchrotrons is also possible, but unattractive, since it 
is extravagant in condensers and furthermore the 
central betatron flux must be steered away from 


the guide-field region, a difficult problem in coil: 


design. 

The object of this communication is to propose 
a method of bringing the electrons up to the rela- 
tivistie region, which while generally applicable may 
be specially attractive for an air-cored machine, 
since the radial drift of the electrons is limited, the 
exciting oscillator frequency is constant, and the 
effect is obtained by blanking off the oscillator at 
appropriate moments. 

The principle of this method is to make the fre- 
quency of the accelerating radio-frequency field an 
integral multiple, v, of the frequency of revolution 
of the electrons at injection, which takes place at 
the inside of the doughnut. If the injection voltage 
is sufficiently high, a synchronous beam will be 
obtained, individual electrons oscillating about an 
equilibrium orbit which expands as the magnetic 
guide-field is increased. ‘This expansion is allowed 
to proceed until the electron energy is such that if 
it were at the inside of the doughnut its frequency 
of rotation would be I/(v — 1) times that of the 
applied electric field, which is then suppressed until 
the equilibrium orbit shrinks to the inside. The radio-, 
frequency field is reapplied, and this sequence is 
repeated until the electron energy reaches the extreme 
relativistic region, when the machine becomes identical 
with the conventional synchrotron, except that the 
applied radio-frequency will still be some multiple (less 
than v) of the frequency of electron rotation. The 
greater the number of expansions and contractions 
(that is, the larger v), the smaller the range of 
variation of the orbital radius during acceleration 
and thus the greater the machine efficiency from the 
point of view of energy storage. 

To obtain adequate injection efficiency, the radio- 
frequency voltage must be sufficient to give'& fairly 
large initial amplitude (Ar) of the radial oscillation 
corresponding to the phase oscillations of the elect- 
rons, so that one fills an annulus of width 2 Ar. 
Subject to this condition, one finds in practice that 
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the range of phase stability extends over a large 
fraction of the radio-frequency cycle. 

The theory of Bohm and Foldy? enables us to 
determine the fraction of electrons accepted at each 
expansion, assuming the radio-frequency amplitude 
builds up instantaneously, and for the machine de- 
tailed below this would average about 70 per cent, 
that is, an overall loss of 50 per cent for the two 
expansions. By suppressing the radio-frequency 
oscillator of a normal synchrotron for various time 
intervals and observing the effect on gamma-ray out- 
put, we find that the efficiency of electron capture 
can approach 100 per cent. This favourable correction 
can be explained by taking into account the build- 
up of the oscillations in the synchrotron resonator 
after. a period of suppression. 

We are indebted to Mr. D. W. Fry (Atomic Energy 
Research Establishment; Malvern) for the use of the 
15-MeV. synchrotron for these experiments, which 
will be reported elsewhere. 





_Fig. 1. Doughnut cross-section, with a possible coll arrangement, 
s shown dashed and shaded 


The caleulations for & small machine of this kind 


on the scale of Fig. 1 are given in the accompanying 
table with f = 1,200 idi. y = 5, and H varying 


“as lfr*5. 
Equilibrium , H (at 
radius Energy A=10cm.) Ar 
Beginning of ist 
expansion 9.05 em. 0:080 MeV. 99 gauss 0°50 om. 
End of ist ex- 
pansion 12-43 0-148 128 
Beginning of 2nd 3 
expansion 9:95 0-148 138 0:40 cin. 
End of 2nd ex- 
pansion 13-28 0-430 228 
Beginning of 3rd 
, expansion 9-05 0-430 263 0:25 em, 
End of 8rd ex- 
pansion 11:92 — — 


The sequence of events is also illustrated by Fig. 2, 
assuming that dH/dt = 2-5 gauss/microsecond. 





o 200 H 
o 5o T wo 


: Fig. 2. Variation of resonator voltage V, equilibrium orbit radius 
7 cm., and particle energy E keV., with magnetic feld H gauss 
at 10 cm. radius and time 7 microseconds. Injection occurs at 

H = 100, E = 80 keV. 
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For & peak resonator voltage of about 800 volts, 
the range of stability in phase is about 340°, with 
an associated radial oscillation of amplitude given 
by Ar in the table. 

Taking an intermediate estimate for the ratio of 
magnetic energy in working volume to total con- 
denser energy as 1/3, we find that 10,000 joules stored 
energy will produce 85 MeV. electrons with a peak 
force on the coil of the order of 500 1b./in.? directed 
away from the accelerating region. 


T. R. KAISER 
J. L. Tvcx 
Clarendon Laboratory, 
Oxford. 
July 15. 
1 Blewott, J. Appl. Phys., 18, 968 (1947). 
? Blewett, J. Appl. Phys., 18, 970. (1947). - 


3 Bohm and Foldy, Phys. Rev., 70, 249 (1946). 


Renal Regulation of the Extracellular Fluid 


Tue behaviour of the kidney in relation to the 
electrolytes of the extracellular fluid is usually 
described in terms of two mechanisms operating to 
maintain the homeostatic state: (a) Regulation of the 
concentration of several individual electrolytes and 
non-electrolytes within a limited range of variability. 
The concept of ‘renal threshold’ is implied in this 
proposition. (b) Regulation of the osmotic pressure 
of the extracellular fluid, so as to maintain isotonicity 
with intracellular fluid. 

A patient with a duodenal fistula was studied in 
some detail. He lost up to the equivalent of one 
quarter of the extracellular. fluid of the body each 
day. The fluid from the fistula contained an average 
of 121 milli-equiv. per litre of sodium and 55 milli- 
equiv. per litre of chlorine. Thus there was an 
excess of 66 milli-equiv. per litre of sodium relative 
to chloride. In- these circumstances, the level of 
sodium in the extracellular fluid would tend to fall by 
a greater amount per unit time than the chlorine, 
and the loss of this alkaline secretion would impose & 
des strain on the pH control of the extracellular 
flui 

The following observations were made: (a) Large 
amounts of chloride were present in the urine over a 


period of six weeks, during which time the level of. 


chloride in the plasma was constantly below the 
accepted ‘renal threshold’. (b) There appeared to be 
& commensurate variation between the quantity of 
chloride ion in the urine, and the volume of fistula 
secretion per day. (c) On the thirty-sixth day after 
the déyelopment of the fistula, the blood sodium and 
alkali reserve were restored to within normal limits 
by the intravenous administration of two-thirds of á 


gram molecule of sodium lactate, over a twelve-hour ` 


period. This caused a cessation of the large chloride 
excretion by the kidney. When the blood sodium 
fell again the chloride excretion recommenced. Over 
the time interval during which these variations 
occurred, the plasma chloride remained relatively 
constant at & level below the ‘renal threshold’. 

The most interesting feature of the findings was 
the relative constancy of the ratio of chlorine to 
sodium in the extracellular fluid, despite the continued 
loss through the fistula and from the body of 2—4 litres 
per diem of fluid containing approximately twice as 
mueh sodium as chloride. On the thirty-seveuth day 
after the development of the fistula plasma, values 
were Cl = 82-7 and Na = 148-7 milli-equiv. per litre 
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with the ratio Clp/Na, = 0-56. Over the following 
six days 11-5 litres of fluid containing 766 milli-equiv. 
of sodium in excess of chloride were lost from the : 
fistula. "This is equivalent to 766/14 — 55 milli-equiv. 

of Na per litre of extracellular fluid, assuming this 
latter to have a volume of approximately 14 litres!. 

However, the ratio was Ol,/Na, = 30185: :3 = 0-58 
at the end of the period. The probable. explanation 
was the excretion by the kidney of fluid containing a 
sufficient excess of chlorine over sodium to maintain 
homeostasis. The cation used in this latter mech- 
anism was predominantly potassium from intra- 
cellular fluid. 

It would therefore seem possible that to account 
for the factors affecting the renal regulation of the 
quantity per unit volume of extracellular ions, it is 
necessary to consider plasma pH as a major variable. 

It has become apparent that the maintenance of 
the equilibrium state within the tissue fluids in 
circumstances of disease is a basic problem of medical 
practice. Marriott, in the Croonian Lectures’, bas 
suggested that the quantity of chloride in the urine, 
as determined clinically by the simple Fantus test?, 
can be used as a diagnostic criterion of the presence 
or absence of chloride depletion in the extracellular 
fluid. <A correlation of the above observations with 
clinical phenomena to be described elsewhere would 
indicate the necessity of an experimental investigation 
to determine in what clinical circumstances the test 
is valid. It is suggested that the logical first step in 
clinical practice of ionic replacement therapy is 
qualitative analysis and quantitative record of the 
material which the body is losing. ' 

DEREK A. DENTON 

Royal Melbourne Hospital, 

Parkville, N.2. 
May 12. 


! Gamble, J., “Chemical Sore 
Extracellular Fluid” (Boston, 1 


* Marriott, H. L., Brit. Med. J., 245, 381 (1947). 
? Fantus, J. B., J. Amer. Med. Assoc., 14, 107 (1930). 


gone and Pathology of 


¢ Isophosphorylase and the Formation of 
Branched Polysaccharides 


Tux combined action of isophosphorylase and 
phosphorylase on glucose-1-phosphate results in the 
formation of branched polysaccharides like amylo- 
pectin and glycogen. Isophosphorylase is the 
enzyme which catalyses the formation of «-1,6- 
glueosidie links from glucose-1-phosphate as well as 
their phosphorolysis!. 

‘Whereas phosphorylase obtained from potato, 
yeast or muscle is strongly inhibited by phlorhizin, 
we have established that isophosphorylase from 
potato or yeast does not suffer any diminution in 
activity in the presence of phlorhizin (see table). 

By adding phlorhizin to a mixture of phosphorylase 
and isophosphorylase, the activity of the former 
enzyme is diminished but not that of the latter. 


Effect of phlorhizin on the action of potato Pac at (phosphate 











buffer pH 6-6 
. Degradation of residual dextrin by 
: Concentration B-amylase 
Q 
phlofhizin Isophosphorylase Isophosphorylase 
present absent 
0 25 per cent 0 per cent 
6*0 x 107* mol. 26 y, 0 » 
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Thus the addition of pblorhizin brings about a 
change in the relative effective amounts of the two 
enzymes. 

By allowing a mixture of potato phosphorylase 
and potato isophosphorylase to act on glucose-1- 
phosphate in the presence of increasing amounts of 
phlorhizin, we have obtained a series of polysacchar-’ 
‘ides which give with iodine a range of coloration 
from blue-violet, violet, purple to brown, that is to 
say, which have increasing degrees of branching, 
ranging from that of amylopectin to that of glycogen. 

The degree of branching of the polysaccharide 
obtained by the combined action of phosphorylase 
and isophosphorylase depends, therefore, on the 
proportion of the two enzymes. The larger the relative 
amount of isophosphorylase the more branched is 
the polysaccharide formed. 

We wish to thank Prof. K. H. Meyer for his interest 
in this investigation. 

P. BERNFELD 
A. MEUTÉMÉDIAN 
Laboratoires de Chimie f 

Inorganique et Organique ` 

de l'Université, Geneva. 
May 20. 


? Bernfeld, P., and Meutémédian, A. [Nature, 162, 297 (1948) T. 





Microbiological Oxidation of Sterols 


IN a previous communication!, we described a 
method by which we oxidized cholesterol with 
Azotobacter. Our present experiments had a double 
purpose: (1) to limit the direction of the oxidation 
as narrowly as possible; (2) to work out a simple 
reproduction method, for our Azotobacter react with 
extreme sensitivity to antagonistic bacteria, so that 
their culture can be made only under the ‘strictest 
Sterile conditions. 

For this double purpose we used bacteria which 
grow selectively on a certain medium, and investigated 
bacteria which decompose pyridine. We found that 
for oxidation of cholesterol Proactinomyces roseus was 
the most suitable’. This bacterium simultaneously 
decomposes the pyridine most effectively, and in the 
presence of a source of carbon multiplies fairly in- 
tensively. The presence of pyridine prevents the 
growth of other bacteria in the culture, so we could 
always carry out these experiments without any 
special sterilization. If we used cholesterol as source 
of carbon in the pyridine medium and aerated it for 
a suitable time, oxidation occurred and 7-oxychol- 
estero] and cholestenone formed as oxidation 
products. ‘ ` 

The formation of 7-oxycholesterol-means that in 
the sterol series the —CH,— group can be oxidized 
to alcohol bacteriologically. As under suitably 
selected experimental conditions principally 7-oxy-' 
cholesterol is formed, the results have a practical 
significance for the manufacture of the ‘D,’ pro- 
vitamin, as we succeed in obtaining it from chol- 
esterol in very good yield in one step. 

The experiments were made under the following 
conditions. We dispersed 0-5 gm. cholesterol in a 
litre of 0-2 per cent pyridine synthetic culture, and 
inoculated the mixture with Proactinomyces roseus. 
The culture was kept 14 days in a thermostat at 
34° C. with constant aeration, and the pyridine used, 
up was replaced from time to time. At the end of the 
cultivation period we extracted the medium with 
petrol-ether. The products were separated by chrom- 
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atographic absorption on aluminium oxide. Besides 
the remaining minimal cholesterol we isolated as 
chief product 7-oxycholesterol and 4,5-cholestenone. 
Other oxidation products also formed in minimal 
quantities, identification of which is now in progress. 
We are continuing these experiments with Proactino- 
myces roseus in the sexual hormone series. 
A. Krám 
J. HonváTR 
Hungarian Biological Research Institute, 
Tihany. 
May 12. > 
1 Horvath, J., and Krámli, A., Nature, 160, 639 (1947). 
2 Horvath, J., Arch. Mikrobiol., 18, 373 (1944). ` 


" 


The Sommelet Reaction 
' IN a recent communication, Angyal and Rassackt 


‘show that the Sommelet reaction? ‘is an oxidation- 


reduction process with the aldimine Ph.CH=NH as 
a probable intermediate, 


PhCH,NH, + PhCH,N:CH, H0 
PhCHO + NH, + PhCH,NHCH,, 


and does not involve, as originally suggested by 
Sommelet?, and stated’ by Graymore and 'Davies?, 
prototropie conversion of methylenebenzylamine (I) 
to benzylidenemethylamine (II). 

(I) Ph.CH,— N’= CH, = 


[Ph.ce HUN cH, | = 
PhCH = N — CH, (Œ) 


, It is desirable to point out that this mechanism, now 
disproved, was inherently improbable. Ingold and 
Shoppee* showed that the methyleneazomethine 
system is one of the least mobile of triad prototropic 
systems; mobility in the phenylmethylene- AZO- 
methine system (I—II) is only achieved in the cataly- 
tic presence of hydroxide ions at 300° or of a consider- 
able concentration of ethoxide ions at 190°, 2-92 N. 
sodium ethoxide in ethanol at ~ 85° being ineffective. 
These results were considered by Graymore and 
Davies, who, however, dismissed them with the 
remark that they are not comparable with those 
obtained by them in the presence of hexamine in 
dilute aqueous solution (boiling approx. Q:3 N- 
hydrochloric acid), and who state that under these 
conditions isomerization of methylenebenzylamine (I) 
to benzylidenemethylamine (II) ensues. While suit- 
able prototropic systems are capable of catalysis by 
acids, methylenebenzylamine (I), like other Schiff’s 
bases, is readily hydrolysed by hot dilute mineral 
acid‘ ; even if, owing to the presence of an excess of 
formaldehyde, some proportion of methylenebenzyl- 
amine is always: present under the experimental 


* 


conditions used by Graymore and Davies, facile 


eatalysis of & prototropie system so refractory as 
(I — II) under these conditions seems in the highest 
degree unlikely. 

Graymore and Davies also suggest that the con- 
version of only some 10 per cent of methylene- 
benzylamine (I) to benzylidenemethylamine (II) in 
thé presence of catalytic anions, reported by Ingold 
and Shoppee, is due to the removal of methylene- 
benzylamine (I) from the reaction by polymerization. 
It seems more probable that the proportion of : 
isomerides, (I) 90 per cent : (II) 10 per cent, observed 
experimentally, is an example of the kinetic control 
of: ion-recombination as opposed to the thermo- 


620 


dynamic control of equilibrium, which is frequently 
encountered in prototropy and generally leads to 
the production of more-than the equilibrium propor- 
tion of the thermodynamically less stable isomeride*. 
Owing to conjugation of the phenyl group with the 
double bond in (II) but not in (I), (II) is thermo- 
dynamically the more stable isomeride since the con- 
jugation energy will contribute to its free energy. 

. Neglecting other factors of a constitutional or en- 
vironmental character, and taking the conjugation 
energy of the system Ph—CH=N:- (for which no 
value appears to be available) as closely similar to 
that of the system Ph-—-CH=CH: (7 kilocal.)5, it can 
be calculated using the relation —AF=RT log K 
that the equilibrium proportion of (I) is about 
0-006 per cent'at 358° K., 0-008 per cont at 373? K., 
0-03 per cent at 463° K. and 0-2 per cent at 573° K. ; 
and, infact, both at 190° and 300° C. the proportion 
of methylenebenzylamine (I) was too small for 
experimental detection‘. . 

C. W. SHOPPEE 

Chester Beatty Research Institute, 
i, The Royal Cancer Hospital, 

London, S.W.3, 

and University College, Swansea. 

1 Nature, 161, 723 (1948). 

20.R. Acad, Sci., Paris, 157, 852 (1913). 

* J. Chem. Soc., 293 (1945); see also ibid., 1116 (1947). 

«J. Chem. Soc, 1199 (1929). 

* Catchpole, A. @., Hughes, E. D., and Ingold, C. K., J. Chem. Soc., 


buc uM , “Nature of the Chemical Peers 187 XCornell Press, 


Viscosity-Volume Relation, for Ether 

Ir has recently been shown! that the theoretical 
expression for the viscosity of a liquid derived from 
Born and Green's? general kinetic theory of liquids 
consists of two parts, one due to the thermal motion 
of the molecules and the other to molecular attraction 
(that is, a volume effect). The latter effect greatly 
predominates. : 


0-014 


5. 0:002, | 3 
* 





1:04 


d 0-88 0-92 0-96 1:00 


ba Relative volume, vre 
(trea = 1°00 at 0° C. and 1 atm.) 


O—O, 0° C.; @+- + @, 20° 0C 


Experimental justification for this conclusion is 
provided by the accompanying isothermal viscosity- 
volume ‘curves, calculated for ether, from the com- 


s X—— x, 80°C. a A, 75° C. 


bined data of Bridgman’ and Faust‘ on viscosities , 
The temperature effect becomes: 


ab high pressures. 
progressively less as the volume increases until, in 
the region vra == 1-0, it disappears completely. To 
the right of this point, the viscosity is a function of 
volume alone and is independent of temperature, 
and it is in this region that the empirical equation 
proposed by Batschinski*, 


NATURE 


October 16, 


c 

v—o 

where c and œ are constants and v is the specific 
volume, is so suecessful in representing observed 
behaviour. 

Certainly in the case of ether above 0? C. therefore, 
and probably for many other liquids, the decrease in 
viscosity on heating at atmospheric pressure is a 
secondary effect, due entirely to expansion of the 
volume which in turn lowers the viscosity. 

This is precisely the early view of the mechanism 
of the temperature variation of viscosity, first pro- 
pounded by Warburg and von Babo* in 1882, and 
since then by many other authors, notably Batschin- 
ski (Loc. cit.), which is now seen to be quite correct over 
the limited experimental range for which evidence 
was then available. 
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1 Yang, L. M., Nature, 161, 523 (1048). 
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* Bridgman, P. W., Proc. U.S. "Nat. Acad., 11, 603 (1925). 
* Faust, O., Gött. Nachr., 489 (1913). 
5 Batschinski, A. J., Z. phys. Chem., 84, 648 (1913). 
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British Species of Polycelis (Platyhelminthes) 


In 1884 ljima! described Polycelis tenuis Ijima, a 
species which closely resembled the well-known P. 
nigra Ehrbg. More recently, interest in the legitimacy 
of this species has been shown by Continental workers, 
particularly Komarek? and Sekera’. These two 
authors agreed that both P. nigra and P. tenuis are 
good species ; but they differed on the external features 
whereby the species might be distinguished. Lender: 
concluded that they could only be distinguished on 
the basis of internal anatomy and discounts such 
differences as shape of head, number of eyes and 
colour ; he also regarded them as ecologically similar. 
Latterly, Tu® has questioned their separation as true 
species, but, like Lender, he found them in the same 
habitat on the Continent. 

There is no mention in British literature of P. 
tenuis, all records referring to P. nigra or the dis-. 
tinctive P. cornuta. While studying the ecology of 
Urceolaria spp. (Peritricha) living on flat-worms®, an 
apparent colour variety was noted which either carried 
few Urceolaria mitra v. Sieb. or none. This variety 


"was distinguished by the much more uniform dis- 


tribution of pigment compared with other worms in 
«which the darker pigment occurred in blotches; that 
is, there was a pattern difference. Both types showed 
the usual colour range from yellow through brown to 
black. Fig. 1 records the population of U. mitra 
found’ on these two colour patterns—the uniform 
variety averaged 0-7 Urceolaria per worm, while the 
mottled .variety averaged 22. 

Examination of the reproductive organs of these 
two types showed that those with the uniform colour 
pattern agreed with P. nigra, whereas those with the 
mottling agreed with P. tenuis. These anatomical 
differences. are quite marked^** and relate to the 
shape of the penis, the type of spines carried on it 
and the presence or absence of rousculo-gland organs. 
Fig. 2a shows the elongated penis of.P. tenuis with 
about twenty rows of Spies, mostly of a simple type 
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Fig. 1. Comparison of the Urceolarian population of the uniform 
(stippled) and mottled (black) varieties of flatworm 


(Fig. 25), Fig. 2c the shorter penis of P. nigra with four 
to eight rows of compound spines (Fig. 2d). The former 
has two musculo-gland organs. The worms referred 
to were taken from the College pond where the 
population of P. nigra is small compared with P. 
tenuis, in ratio about 1 to 28. The presence of P. 
tenuis has also been confirmed in a sample of flat- 
worms from Lake Windermere kindly sent by Dr. 
T. T. Macan. Of 17 worms examined, 13 were 
P. tenuis and 4 P. nigra. 

The discrimination shown by Urceolaria mitra 
suggests that the physiology and perhaps the ecology 
of the two flatworms differs. This is borne out by 
their distribution in the pond and behaviour in the 
laboratory. P. nigra occurs most abundantly near 
the inlet to the pond where the water moves slowly ; 
P. tenuis prefers regions where the water is still. This 
is supported by examination of other habitats; for 
example, P. nigra occurs alone in & stream at Aber 
below the zone of P. cornuta. There may also be 
differences in the type of pond the two species favour, 
but overlap occurs. In the laboratory under con- 
ditions resembling a pond habitat rather than a 
stream, P. tenuis thrives much more than P. nigra 
and produces cocoons more freely. 

P. nigra has been a favourite type for physio- 
logical work, and also figures in many ecological 
surveys. It is conjectural to what extent it has been 
confused with P. tenuis in the past, in Great Britain, 

«and how this may have affected conclusions. If, as 


[ suggest, the two species can be distinguished on 





Fig. 2. Comparison of the penis and typical penial spines of 
vi Pol lycelia tenuis (a, b) and P. nigra (c, d) 
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colour pattern, then they can be easily separated 
under the binocular microscope. This only becomes 
difficult when the worms have fed heavily and are 
distended. 
; T. B. REYNOLDSON 
Zoology Department, 
University College of North Wales, 
Bangor. s 
June 4. 


, ‘Ijima, J., Z. Wiss. Zool., 40, 359 (1884). 


? Komarek, J., Zool. Anz., 70, 70 (1926).. 

3 Sekera, E., Zool. Anz., 72, 91 (1927). 

“Lender, Th., Arch. Zool. Exp. et Gén. Notes et Rev., 78 (2), 40 (1936). 
5 Tu, T. J., Arch. Hydrobiol., 35 (1), 46 (1939). - 

* Reynoldson, T. B.. Nature, 162, 265 (1947). 


Determination of Plant Densities 


E. J. MaoumiN! appears to be unaware of the 
extensive study by G. E. Blackman? on the relation 


: between plant density and percentage absence. In a 


theoretical appendix to this paper, I have pointed 
out that the most efficient size of quadrat corresponds 
to about 20 per cent absence, or a product of quadrat 
size and plant density of about 1:6 (the efficiency 
remains reasonable over a range of, say, 0-7-3-0, 
compared with the rather wider range 0-3—3-3 implied 
by Machin). 

It should also be noted that, while the method is 
only applicable as an exact method when the distribu- 
tion of plants is random, it may be used in the more 
general class of cases for which the relationship 
between the logarithm of percentage absence and 
plant density is still linear to provide a comparative 
index of abundance. 

M. S. Barrimrr’ 7 
| Department of Mathematics, 
University of Manchester. 
. Aug. 24. 


! Nature, 162, 257 (1948). 
* Ann. Bot., 49, 749 (1935). 


Groundnut Breeding 


Iw view of the increasing economic importance of 
the groundnut, a new investigation of its chromosomes 
should be made known at once. Mendes! reports 
from São Paulo that Arachis diogit, A. marginata, 
A. prostrata, and a cultivated form from the Mato 
Grosso, all have 20 chromosomes, the previously 
known species and cultivated forms? all having lad 
40. Evidently the cultivated forms are mostly tetra’, a 
ploid, and their diploid ancestors are now fayealed ' 
The tetraploidy :of the 
groundnut may well have arisen at an early’, stage 
of its peregrination when it passed from Brazil to 
Peru in pre-Columbian times’. 

The diploid species now offer us a ready means 
of protecting our very vulnerable groundnut industry 
from disease if we are willing to enrich the store of 
available variation in this hitherto unresponsive crop 
by crossing with the new wild sources. 

C. D. DARLINGTON 
John Innes Horticultural Institution, 
London, 8.W.19. 
Sept. 28. 
1 Mendes, A. J. T., Bragantia, 7, 257 (1947). 


3 Darlington, C. D., and Janaki Ammal, E. K., 
169 (Allen and Unwin, London, 1945). 


3 ibid., 18. 
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ANTI-TUBERCULAR ACTIVITY OF 
OXIDATION PRODUCTS OF 
SUBSTITUTED o-PHENYLENE 

DIAMINES 


By Da. VINCENT C. BARRY, J. G. BELTON, 
M. L. CONALTY and D. TWOMEY 
Department of Chemistry, University College, Dublin, and 
School of Pathology, Trinity College, Dublin 
ANS reported in an earlier communication in Nature, 

we have been examining the anti-tubercular 
properties of substituted diphenyl ethers and related 
eompounds'. In extending this study to include 
diphenylamine derivatives, & curious phenomenon 
was encountered with 2-aminodiphenylamine. When 
freshly prepared, an aqueous solution of the hydro- 
ehloride of this base completely inhibits the growth 
of Myco. smegmatis at & dilution of 1/100,000. On 
keeping, and occasional warming, the inhibitory 
power of this solution increases gradually, the five 
weeks old solution producing complete inhibition at a 
dilution of 1/1,000,000. At the same time it was 
noticed that the colour of the solution rapidly changed 
from an initial pink to & very dark red. The highly 
coloured product formed in the solution was obviously 
of great interest. It was afterwards found that 
addition of ferrie chloride solution to an acid solution 
of the base produced an immediate deep red coloration 
and separation of a dark crystalline precipitate. This 
proved to be the hydrochloride of a base, C,,H,4N,, 
from which the base itself was liberated by: SOMONE 
in the form of a brick-red crystalline powder. 


When tested in broth against Myco. smegmatis and Š >Š 


Myco. tuberculosis (H37Rv), the dye salt proved to Fu 
have a remarkable biological activity. Complete 2 
inhibition of growth ‘of the former for six days is 3 
produced at a dilution of 1/1,500,000 and of the latter 
for 42 days at 120; ,000,000. The activity is retained 
to a considerable extent in the presence of five per 
cent pooled human serum. \ 

A subsequent search of the literature showed that 
the rapid acquisition of a red colour by solutions of 
2-aminodiphenylamine salts had been noted fre- 
quently, and a number of workers had investigated 
the oxidation of this aromatic base with ferric 
ehloride?**. Kehrmann? showed that the oxidation of 

o-phenylenediamine with ferric chloride yielded 
2 :3-diaminophenazine, the formation of which he 
explained as shown : 


2 (m (Qu ( 

X: NA 
Fischer and Dischinger? maintained that the oxidation 
of 2-aminodiphenylamine followed on the same lines. 


NB: 


T: Ph 


P AANE 
E | 
Ph W\x7 “4 NNE. Ph 
I 
Analyses and molecular weight determinations of (I) 
as prepared by us agree with the above formula. 
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With the view of confirming the mechanism of the 
oxidation.as outlined above, 2-aminodiphenylamine 
derivatives carrying a substituent in the aminated 
ring in the position para to the NH— bridge were 
oxidized under similar conditions. 


NE. Ph 


NE. C,H,CI 
Cl JNE: HQN NH, 
Hoc Ut 


Hac 


(II) gave a pigment showing similar colour reactions 
to (I) and on analysis proved to have lost one 
chlorine atom in four during the oxidation. This 
compound could only have formed & pigment of this 
type by loss of chlorine. (III) and (IV), containing 
stable para substituents, gave highly coloured products 
also; but these showed different colour reactions and 
absorption curves, and had low antitubercular activity. 
They clearly belong to a different class from (I) and 
constitute further evidence in favour of Fischer’s 
formulation. 


100 





560 600 


480 
Wave-length (mg) 
Pigments from: O, 2- aminodiphenylamine s 


440 520 


x, 4: 4'-dichloro- 
2-amino- diphenylamine ; F m) 4-methyl-2- aminodiphenylamine ; i 
4, N-methyl-o-phenylene diamine 


Further pigments were prepared from mono-, di- 
and tri-chlorinated 2-aminodiphenylamines, the 
chlorine atoms being substituted in the ring not 
carrying the —NH, group. As expected, these were 
very highly coloured, and their absorption curves anat 
the colour exhibited by them in strong mineral acid» 
resembled closely that of (I). As seen in Table 1 
however, the antibacterial activity is low when the 
molecule contains more than two chlorine atoms. The 
loss of activity in these molecules may be due t« 
alteration in the lipoid/water solubility ratio conse 
quent on the higher degree of halogenation. 

When (I) was given in the feed to guinea pig» 
experimentally infected with tuberculosis (Ravene 
Rv strain); at a dosage of 33 mgm. per day, it had n 
effect on the course of the infection. None of th» 
pigment was excreted in the feces of these animale 
and it is possible that it was decolorized by the 
intestinal flora. In vitro tests with (I) against B. col” 
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Table 1. The numbers represent the dilutions which cause 
complete inhibition of Myco. smegmatis for 6 days and Myco. 
tuberculosis for 42 days 








; 
Myco, tuberculosis 
Myeo, | ——— -----— 
Pigment from smeg- With 
matis Without |5 per centi 
serum serum 
| 
y 
<>> 1,500,000 | 20,000,000 | 3,000,000 


NH: 


























ag Dem > 2,000,000} 3,000,000 2,000,000 
NH. 
e <><> e 20,000| 25,000 
NH, 
[5 Qe 5,000| ^ 50,000 
© NH 





200,000] 2,000,000 


cma > 
NH, 
Qon 
NH, 
"errem 
NH, 


«howed that it had no inhibitory effect on this 
organism at 1/5,000, but that it was decolorized by 
he bacteria. Subcutaneous or intramuscular injec- 
ion of the hydrochloride of (I) in guinea pigs in doses 
«f 5-35 mgm. produced severe local toxicity, and this 
node of administration could not be continued. 

WKntravenous injection in rabbits proved rapidly fatal. 

-Nhen 2- aminodiphenylamine hydrochloride is oxi- 
lized by ferric chloride in the presence of human 

«erum, a very deep red pigment is formed which does 
106 separate. Menkin!®1! has successfully adminis- 
ered ferric chloride intravenously. In view of this 

mind in the hope that the toxic effect might be reduced 
f the pigment were produced in the blood stream, 

Table 2. Antibacterial activity of the pigment D from 2-amino- 


diphenylamine. The figures given in the third and fourth columns 
represent the dilutions which cause complete inhibition of growth 





5,000| 300,000 








5,000 50,000 























Inhibitory 
Period |Inhibitory| dilution 
Organism of dilution in broth 
E growth in + 5 per cent; 

(days) broth human 

serum 

Myco. tuberculosis e] 42 20,000,000 | 3,000,000 

Myco. smegmatis 6 1,500,000 | 1, +500, 000 

Corynebacterium diphtheriæ (mitis) 3 7,500,000 60,0 00 

Staph. aureus 3 00,000; «60 ,000 

Strep. fæcalis 8 100,000 10,000 

Strep. pyogenes 3 200,000; <60,000 
Strep, viridans 3 80,000 20, 

Vibrio 10 .. 3 10,000 10,000 
B. typhosus 3 80,000 5, 
Bact. coli 3 <5, 000. — 
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rabbits were injected intravenously with 2-amino- 
diphenylamine (15 mgm., 2 c.c.), followed by ferric 
chloride (15 mgm., 6 c.c.). The rabbits died, however, 
after an average total quantity of 100 mgm. of 
2-aminodiphenylamine had been given over a period 
of fourteen days, a quantity comparable to the 
amount of (I) which had already proved lethal 
intravenously. 

, While it is clear that the high toxicity of (I) for 
animals renders it unsuitable for therapeutic use, it 
may be possible to reduce the toxicity of this structure 
without destroying its antibacterial power. This 
might be achieved by increasing the solubility of the 
pigments by including an OH, COOH or similar group 
in (I), or alternatively by synthesizing pigments of 
lower molecular weight. The pigment produced from 
N-methyl-o-phenylene diamine (Table 1) has very 
high activity against the tubercle bacillus, and its 
toxicity to animals should be lower than that of (I). 
These alternatives are being investigated. 

These synthetic pigments are of added interest 
because of their relation to the bacterial pigments, 
pyocyanine, chlororaphin and iodinin, all of which are 
phenazine derivatives. Also Hand has reported 
recently on the high antitubercular activity in‘ vitro 
of N-oxides of phenazine**. 

This investigation is being conducted and financed 
by the Medical Research Council of Ireland, to which 
grateful acknowledgment is made. The strains of 
Myco. tuberculosis used in these experiments were 
provided by the Trudeau Foundation. Our thanks 
are due to Mrs. E. Philbin for assistance. 

+ Barry, V. C., O'Rourke, L., and Twomey, D., Nature, 160, 800 (1947). 
* Fischer, O., and Seeder, L., Berichte, 22, 3798 (1889). 

3 Schópft, M., Berichte, 28, 1839 (1890). 

* Ernst, O., Berichte, 28, 3426 (1890). 

* Kehrmann, F., and Messinger, J., J. Prakt. Chem., 46, 568 (1892). 

* Fischer, O., and Heiler, O., Berichte, 26, 378 (1893). 

.’ Kehrmann, F., Berichte, 28, 1709 (1895). 

* Fischer, O., and Dischinger, A., Berichte, 29, 1602 (1896). 

* Kehrmann, F., Berichte, 22, 1988 (1889). k 
10 Menktn, V., J. Exp. Med., 60, 463 (1934). 

11 Monkin, V., Amer. Rev. Tub., 35, 134 (1937). 
1 Tland, C. N., Nature, 161, 1010 (1948). 


TENTH INTERNATIONAL 
LIMNOLOGICAL CONGRESS, 
ZURICH 


HE International Association for Theoretical and 

Applied Limnology, the object of which is to 
provide a common meeting ground for those interested” 
in the biology and utilization of fresh waters, achieves 
its purpose by means of congresses which are ordin- 
&rily held every two years and the proceedings of 
which are afterwards published. Between successive 
congresses, matters requiring attention are dealt with 


. by ‘the president, the secretary and a small executive 


committee, while reference can also be made to the 
members of an international committee upon which 
each participating country has one or more representa- 
tives. The last congress met in Sweden in 1939 and, 
apart from all other considerations, that held this 
year in Switzerland will be memorable for the re- 
newal of old friendships and the opening up of new 
avenues of scientific intercourse. It was attended 
by about & hundred and sixty individuals represent- 
ing twenty-one different nations, and the British 
group was one of the largest. 
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The opening session on the first evening, at which 
formal business tempered by interludes from a first- 
class string quartette was transacted, was held in 
the spacious Zurich Congress House. On this occasion 
Naumann Medals, which are awarded for distinguished 
services to limnology, were presented to the American 
Soeiety for Limnology &nd Oceanography and to 
the Freshwater Biological Association of the British 
Empire. The evening concluded with a supper, at 
which the Swiss organising committee were our hosts, 
and which served to a remarkable degree to establish 
contact between the different nationalities present. 

The scientific work of the Congress was largely 
concentrated into the mornings of August 19 and 20 
and the morning and afternoon of August 22. On 
each occasion there were simultaneous sessions con- 
cerned with general limnology and with freshwater 
fisheries, while.on August 22 there were other sessions 
devoted to water utilization and water sanitation. 
The many short papers read at these various sessions, 

.& considerable number contributed by the British 
members, covered a wide range of topics. The ecology 
of river-populations and self-purification in rivers, 
phytoplankton problems and the fungal parasites of 
‘the! phytoplankton, the ecology and distribution of 
diverse freshwater Invertebrata, the regional limno- 
logy of Switzerland, seasonal changes at the mud- 
surface and detritus-drifts in lakes, fish-culture and 

. sex in fish, the chemistry of sewage disposal waters, 
and the biology of filters were among the numerous 
subjects discussed. There were also several ‘lectures 
on major topics. Of quite special interest, in view of 
its relation to the many lakes visited on the excursions, 
was the symposium on the recent development and 
present biological condition of the lakes bordering 
the Alps, in which Profs. Jaag (Zurich), Baldi (Pall- 
anza), and Ruttner (Lunz) took part. On August 20 
Profs. Steinmann (Aarau) and Willer (Hamburg) 
dealt with the taxonomic problems afforded by the 
genus Coregonus, discourses which proved of great 
interest even to those not directly concerned with 
fisheries, while on August 22 F. W. Mohlman (Chicago) 
gave an account of recent developments in industrial 
waste disposal. On this, the last evening in Zurich, 
the Town Council entertained the members of the 
Congress to dinner. ; 

The excursions, which were designed to illustrate 
much of the matter that had been discussed during 
the scientific sessions, were excellently organised 
and were marked by the lavish hospitality that 
accompanied them. The afternoons of August 19 
and 20 were devoted respectively to a visit to the 
«Cantonal Fish Breeding Station at Stäfa, and to a 
trip, by motor coach to various small lakes in the 
vicinity of Zurich. The whole of August 21 was 
takén.up by a visit to the falls of the Rhine at 
Schaffhausen and to the “Untersee” (Lake of Con- 
stance), while on August 24 most of the members 
visited the laboratory on the Jungfraujoch. Both 
these. full-day excursions were favoured by good 
weather and must have left a deep impression on 
the participants. On August 23 we travelled from 
Zurich to Interlaken via Lucerne and the Briinig 
Pass, making a stay of several hours at Kastanien- 
baum to visit the small but well-equipped hydro- 
biological station, originally founded by H. Bachmann 
and now maintained by the Natural History Society 
of Lucerne. The latter very generously entertained 
us to lunch. 

The concluding session on August 25 was held at 
Montreux. Dr. Gunnar Alm (Drottningholm, Sweden) 
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was re-elected president of the Association, while Dr. 
Rohde (Uppsala) was elected secretary in succession 
to Prof. Lenz (Plön), who had filled this office since 
the foundation of the Congress in 1922. It was 
decided that the next congress should meet in Belgium 
in 1950, and the ensuing one in Britain in ‘1952. 

It is impossible to say too much in praise of the 
general organisation that rendered the Congress so 
unqualified a success, or in acknowledgment of the 
generosity that made so much available to the mem- 
bers for so small a financial outlay. Among the many 
Swiss mén of science who were concerned, special 
mention should be made of the head of the Organising 
Committee, Dr. Huber-Pestalozzi, and of his associates 
Prof. O. Jaag and Dr. U. Corti, while Mrs. Minder, 
though never to the front, was a help and guide to all 
participants. F. E. Farrson 


SEMICONDUCTORS AND THEIR 
APPLICATIONS 


HE summer meeting of the Manchester and 

District Branch of the Institute of Physics at 
the University of Manchester took the form of a 
two-day conference on semiconductors and their 
applications. The chairman of the branch, Prof. 
E. G. Cox (Leeds), presided. i: 

The purpose of the conference was to bring to- 
gether those working on the fundamental physics of 
semiconductors, those making such substances com- 
mercially, and those applying them in various 
branches of science and engineering.’ 

The opening session was concerned with the 
fundamental theory of the behaviour of electrons in 
semiconductors. Dr. J. W. Mitchell, of the University 
of Bristol, began by distinguishing between conduction 
in metals, in semiconductors and in insulators. In 
semiconductors, conductivity increases with tem- 
perature and with the amount of impurity present. 
The characteristic relation between. conductivity, c, 
and absolute temperature, T', is 

c = ae— ERT, a 


where Z is an activation energy. Dr. Mitchell then» 
developed most: concisely the wave-mechanical con. 
cepts of electrons in ionic crystals and the conditions 
obtaining in periodic lattices which lead to the 
splitting of allowed energy-levels for the electron: 
into large numbers of closely spaced levels, that is 
bands. The effects of the presence of defects anc 
impurities in such a lattice were considered, and the 
distinctions between excess (n-type) and defece 
(p-type) semiconductors made clear. In the first type 
the carriers of charge are electrons, and id the seconc 
they are ‘positive holes’. For example, sodiun 
chloride when heated to 600°C. in an atmosphere o. 
sodium vapour turns orange, due to the formation o: 
*F'-centres', and at 300? C. under the influence of a» 
electric field the coloration moves towards the anode. 
With potassium bromide after heating in an atmo: 
sphere of bromine, under an applied field the 
coloration moves toward the cathode. The colourec 
materials behave as n- and p-type semiconductor 
respectively. Much of the work on the properties o 
alkali halides had been carried out by Pohl at Gét 
tingen, and Dr. Mitehell emphasized the importane 
of such work on relatively simple lattices in gaining 
an understanding of the behaviour of more comple: 
semiconductors. 


t 
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Lead sulphide can be given semiconducting, 
properties either by heating in sulphur vapour, in. 
which case it becomes a defect or p-type semiconductor,! 
or by heating im vacuo (giving an excess semi-} 
conductor). 


F-centres. The oxides of titanium, zine, cadmium ! 


and aluminium when heated in vacuo, and cuprous: 
t 


oxide, nickel oxide and uranium dioxide when heated 
in excess oxygen, all show semiconductor properties. 
Finally, Dr. Mitchell considered magnetite, a sub- 
stance the conductivity of which (200 ohm cm.) 
lies approximately midway between that of a ‘metal 
and of the average semiconductor. Its unit cell is ' 
twice the size of the normal cell and includes 32 
oxygen ions and 24 iron ions. Of these 24 iron ions, 
16 are ferric and 8 ferrous. Consideration shows that 
8 of the ferric ions can be considered as 8 ferrous ions 
each with an extra electron, thus giving rise to 
additional energy-levels above the normal filled band 
and so accounting for its conducting properties. 

Dr. R. -A. Smith (Telecommunications Research 
Establishment, Malvern) then followed with a paper 
dealing principally with conductivity measurements. 
Previous work indicated that a of-equation (1) varies 
to some extent with amount of impurity, and E 
varies considerably. Also there is a difference 
between measurements made on polycrystalline 
samples and those on single crystals of the same 
substances. Plots of log o against 1/7 give straight 
lines, the slopes of which decrease with increasing 
quantity of impurity. In most substances, measure- 
ments of Hall coefficients and thermo-electric powers 
have shown that conductivity is by electrons or by 
positive holes. For others, notably lead and tin 
sulphides, conductivity can either be by electrons or 
positive holes, depending on whether there is excess of 
metal or electronegative constituent, and near the, 
stoichiometric composition the number of carriers. of 
each type is approximately equal. In the latter case, 
the conductivity i is & minimum and the temperature 
coefficient a maximum. For polycrystalline materials 
conductivities range from 107? to 107? ohm! em-!; 
but for single crystals the range is 10 to more than 
1,000, and the temperature coefficient is small and 
usually slightly negative. Single crystals thus appear 
to behave as semi-metals. The differencé between 
single and polycrystalline materials might arise 
through the presence of interorystalline barriers, and 
to investigate this, R. P. Chasmar has made measure: 
ments at the Telecommunications Research Establish- 
ment on evaporated layers of lead sulphide at radio 
frequencies up to 50 Mc./s. The results are difficult to 
interpret, but it appears that at high frequency the 
temperature coefficient of conductivity is small and 
negative, while at low frequency it is large and 


positive. 
Dr. G. G. Macfarlane (Telecommunications 
Research Establishment) spoke about some 


theoretical aspects of the work done on lead sul- 
phide cells, especially the variation of resistance at 
low temperature. He explained the form of the 
resistance-temperature curve by assuming that at 
low temperatures (below 150° K.) the supply of 
‘electrons is constant, independent of temperature, 
but that their mobility varies with temperature. 

Dr. C. J. Milner (B.T.H. Research Laboratory, 
Rugby) described and demonstrated various recently 
developed semiconductor devices useful in infra-red 
work and now available. A. ‘coolable’ type of lead 
«sulphide photoconductive cell with 10 mm. x 1 mm. 

o 
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Barium oxide when heeted in barium| 
vapour turns orange-yellow due to the production ofi 
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element size has à detection limit (signal equal to noise 
for 1 c./s. band-width) of 8 x 10719 watt at 20° C. and 
5 x 107! watt at — 80? C. (that is, filled with solid 
carbon dioxide) At 20? C., peak spectral response is 
at 2-2y and the long wave limit at about 3-04; at 
— 80? C., 2-8 and 3-4u respectively. Bolometers 
formed of (reduced) magnesium titanate are able to de- 
tect about 10-5 watt/om.*; a unit with element size 
2 mm. x 0-2 mm., suitable for spectrometer use, has 
; been standardized. The sensitivity of these types of 
i detector in radiation pyrometry is comparable for 
i source temperatures of 100—200? ©. Nernst filaments 
| (zirconia rods with platinum | leads) operating as radia- 
tion sources at 2,000—2,100° C. in free air were also 
i shown. 
l Dr. Milnet referred to the theory of Sosnowski, 
| which explains the experimental result of Starkiewicz 
[and others, that maximum photosensitivity in lead 
;sulphide coincides with zero (overall) thermo-electric 
power, by identifying this state as that giving maxi- 
mum frequency of alternation between n- and p- 
regions. He suggested that the theory also associated . 
jhigh sensitivity with an uneven distribution of im- 
P urities, and that this might explain the wide 
‘variations encountered in processing evaporated cells. 
| Dr. R. W. Sillars (Metropolitan-Vickers Electrical 
\Co., Ltd.) gave a paper on non-linear resistors, in 
which he dealt with the properties of silicon carbide. 
‘Polycrystalline silicon carbide bonded by clay 
showed non-linearity of its current-voltage relation- 
ship and other properties quite different from speci- 
mens of sintered silicon carbide. Besides demon- 
Strating these properties he outlined methods of 
ing such semiconductors as circuit elements. 
| Mr. H. Wolfson (Standard Telephones and Cables Co., 
Ltd.) presented a paper on thermistors in which he 
n by reminding his audience of the researches of 
Faraday on the properties of silver sulphide over a 
hundred years ago, and the development which has 
taken place up to the present time. The use of silver 
sulphide was abandoned some years ago because of the 
occurrence of polarization effects due to ionie con- 
duction and the presence of a ‘hysteresis’ loop when 
temperature changes occur. At the present time the 
most common materials used are the oxides of 
cobalt, manganese, nickel, iron, chromium and 
copper. In production, beads of the oxides, mounted 
on fine platinum wires, are fired in controlled atmo- 
spheres. Typical thermistors have a ‘half-tempera- 
ture’ of 20°C. at 300°K., that is, a temperature 
change of 20° C. at 300° K. will double or halve the 
electrical resistance of the bead. Another type óf 
bead has a cold resistance of 2,000 ohms, but if 20 
milliwatts i is dissipated in the bead its resistance will 
fall to 60 ohms. The use of thermistors as citcuit 
elements was described, as well às some of their 
applications in medical research as temperature 
indieators. 

IDr. H. L. Penman (Rothamsted Experimental 
Station) -described the development of a portable 
thermistor bridge for micro-meteorology among 
growing crops. A porteble unit had been built to 
measure temperature, humidity and wind speed 
among growing potato-crops in connexion with an 
investigation into factors affecting the spread of 
virus disease. 

Mr. S. L. Martin (Philips Electric, Ltd., London) 
described recent experiments carried out by Vink on: 
the conductivity. of mixed barium and strontium 
oxides, which were explained, in terms of conduction 

through crystallites in contact and thermionic 
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emission from crystallite to crystallite. The curve 
of conductivity as a function of temperature showed 
three different slopes for the temperature ranges, 
less than 700°, 700—800?, and above 800° K., the 
values agreeing with those previously reported. In 
discussion, the need for consideration of much 
simpler substances was emphasized as well as the 
elimination of uncontrollable variables, and it was 
suggested that magnesium oxide would be the easiest 
oxide to study since large single crystals have recently 
become available. 

Photo-conductivity of the lead sulphide type of 
semiconductors attracted some discussion, especially 
as the literature appeared to indicate that the method 
of preparation of the lead sulphide films affected 
considerably their photo-conducting properties. It 
was suggested that the lead telluride type of cell 
should be studied since its production does not 
involve contamination by oxygen, etc. 

The final session of the Conference was devoted to 
an exhibition of properties and applications of semi- 
conductors, many of which had been discussed in the 
main sessions. A clutch using the Johnson—Rahback 
effect was shown using polished magnesium titanate 
in contact with polished brass, as well as a lead 
sulphide cell showing the high temperatures reached 
at hot spots at frictional contacts. 

The papers and discussions made clear the growing 
interest in the theory and applications of semi- 
conductors, and directed attention to the work pro- 
ceeding in government, industrial and university 
laboratories. Some of the papers presented -will 
lead to COBGHIDUMOIA to other journals. 

W. GRATTIDGE 
F. A. Vick 


SELECTION OF STUDENTS FOR 
~ UNIVERSITIES 


N the morning of September 14, Section L 

(Education) of the British Association discussed 

“Selection. at the University Level". Mr. W. O. Lester 
Smith, president of the Section, presided. 

Mr. J. O. Roach spoke from experience of the Civil 
Service Selection Board, and previously as a Cam- 
bridge tutor. He said that some well-known modern 
methods of selection depended essentially on a careful 
job analysis. But in the case of university students, 
for what were we selecting ? For success in examina- 
tions, for success in life, or for what ? There was no 
one criterion and therefore no one method of selection. 
He felt strongly himself that there must on no 
account whatever be any interference with those of 
exceptional intellectual powers; no non-academic 
criterion must be allowed to exclude these. Also he 
was against a health test—too many men of intellect- 
ual distinction had suffered from poor health since the 
beginning of the world. Forecasts of employability, 
too, were extremely difficult to make successfully. We 
must not exaggerate the ill-success of the present 
method; at least it satisfied publie opinion as non- 
political and generally fair. Still, methods of selection 
were certainly an important problem, now that there 
was hope that all, or nearly all, the boys and girls of 
ability in the nation would reach the sixth forms of 
schools; and the dissatisfaction with to-day’s stu- 
dents expressed by Lord Lindsay of Birker in the 
House of Lords had met with wide agreement. Mr. 
Roach emphasized that the need for a new approach 
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was being. widely recognized in the universities ; and 
he warned the meeting against assuming that 
there was any one quick and easy solution to be 
found. 

Mrs. J. L. Stocks found wide agreement among 
those present with views she had formed from her 
experience at Westfield College, London. There she 
had, with very small exceptions, been concerned only 
with honours women students for arts subjects. She 
thought that there was a serious danger of paying 
too much attention to the requirements of the various 
professions, and too little to the quality of life inside 
universities. She was herself impressed with the 
qualities of to-day’s women students, who were 
drawn from a wider range than the students of the 
'90's, with their cultured, keen but rather narrow 
backgrounds. In the sixth forms of schools nowadays, 
the girls had done all sorts of things outside formal 
classes, from dramatics and foreign visits to con- 
ferences on world citizenship and the organising of 
national savings. They had their shortcomings, of 
course; some of them, for example, had no idea how 
to talk to'a stranger or how io go away from a 
party. 

As for the present system of selection, Mrs. Stocks 
said there was rather an absence of system. The 
anxious queueing for Somerville, Westfield and 
other residential colleges was a ridiculous arrange- 
ment, infuriating for the selectors and very bad indeed 
for the adolescent selectees. She thought that any 
better method of selection would be likely to involve 
some degree of conflict with hitherto accepted in- 
dividual liberties; but this might have to be accepted. 
A final solution might well take time to find, as the 
encouraging success of social democratie education. 
was still a new thing. At all costs, universities must 
remain academic communities, and not become, for 


. example, mere schools for leadership. 


Mr. C. R. Morris spoke as a headmaster. He did 
not believe that the selection of individual students 
was the most important problem to-day, urgent as 
it was. The universities appeared to be dissatisfiedtll 
with nearly all the students they were admitting, 
and not just with the small percentage of the total 
body who might be different if the system of selection» 


"were different. As & result, many people seemed to 


be toying with the idea that able boys ought to con. 
tinue right up to the age of eighteen with work ojm 
the general type of school certificate work. If thit 


‘were really intended, it would be a very serious mis. 


take. It had, been a great triumph on the part of the 
grammar schools to lead so many good students tc 
the doors of the university and make the presenw 
üniversity expansion possible. It must not be sup 
posed that all able boys wanted to go to the university 
Outside the professional and near-professional classes. 
this was far from being the case. In the other section: 
of society, it was the schools which had to do the 
missionary work, and without doubt it was by the? 
sixth-form courses that they succeeded. 

Moreover, this sixth-form work, Mr. Morris 
claimed, was in principle educationally sound. .Afte» 
reaching the age of fifteen or so, an able boy, whose 
contemporaries were starting on their workin, 
careers, needed to feel that he was beginning te 
become a real scholar or expert in the group of studie 
for which he had the best aptitude. This gave hin» 
his initiation into the commonwealth of learning 
Certainly his work in his special field ought to have 
& less crowded syllabus than at present and give hin» 
more elbow room to explore for himself; and outsid 
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his special field he should give & third of his time and 
energy to the continued study of the use of English 
and to the, discussion of general problems, cultural, 
religious and social. Discussion really came to mean 
something if each boy could contribute to it on the 
basis of his own expertise and hear his friends do 
the same. Ideally, sixth-form work, outside the 
subjeets of special choice, should not be subject to 
external examinations. It was necessary here to ex- 
ploit idiosynerasies in the teachers, not to steam- 
roller them. The most important single thing was‘a 
real understanding between teachers and schools, and 
this would now be perfectly practicable if it were set 
about in the right way. 

In'the course of an interesting discussion, Mr. 
Clegg made the point that local education authorities 
had in effect asked the universities to organise through 
the joint matriculation boards the selection of 
students for financial grants, and the universities 
were now criticizing the students selected. The 
remedy, he thought, lay in the hands of the universities 
themselves. 

The president of the British Association, Sir Henry 
Tizard, said that in his view university teachers 
should recognize that they were not experts in the 
education of schoolboys and schoolgirls, and should 
leave this to the schools. University students must 
be in the upper range of intelligence and must want 
to do something. Intelligence and zeal—provided 
students had these virtues on entering the university, 
it did not matter what subjects they had been taught 
at school. 

A number of speakers emphasized that public 
opinion did not sufficiently appreciate the part that 
ought to be played in the higher education of the 
nation by technical colleges. It was most short- 
sighted to allow these to continue to fall so far short 
of the universities in prestige. 


MORPHOLOGICAL ASTRONOMY 


= HE Halley Lecture for 1948, with the above title, 
was delivered at Oxford on May 12 by Dr. F. 
Zwicky, of the California Institute of Technology, 
Pasadena. The lecture covers such a wide range in 
astronomy that only the more important points can 
Woe referred to in this short summary ; fuller informa- 
sion can be obtained from The Observatory (68, 845, 
August 1948), where it is printed in full. 

The morphological method is merely an orderly 
way of looking at things, and its essence is direct 
hinking and direct action—a combination which is 
« great asset of free men and of the democratic way 
of life. A complete morphological analysis of astron- 
»my is a very comprehensive undertaking, and Dr. 
"wicky discusses only some of the basic elements of 
uch an analysis, among which he includes the 
ollowing: observation of celestial phenomena ; 
‘xperimentation with celestial phenomena ; theoret- 
«cal integration; use of the knowledge gained in 

onstruction ; dissemination of the knowledge and 
mks bearing on all activities of man. 

Under the first of these headings, Dr. Zwicky deals 

«vith the instruments to be used for observation and 
tives a very brief description of the photo-electronic 
elescope, which has introduced a number of new 
satures. Even with such telescopes of relatively 
mited definition and light power, the search for 
ove, supernove, variable stars, comets, meteors, 
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etc., can be put on a ‘mass-production? scale because 
images from photo-electronic telescopes can be tele- 
vised. Another of the different advantages of this 
telescope is the ability to steady moving or scintillat- 
ing images resulting from  unsteadiness of the 
atmosphere or motions in the telescope, and auto- 
matic guiding of the telescope can be accomplished 
through devices similar to those used for steadying 
the refocused image on the recording surface. 

Reference is made to the devices for observing 
phenomena from points above the main portion of 
the earth’s atmosphere, by the use of rockets carrying 
scientific instruments. V2 rockets have already 
carried various instruments to heights exceeding 
200 km., and it is proposed increasing this range to 
1,000 km. to eliminate the greater portion of the 
atmospheric absorption. There are visions of vehicles 
carrying observers to great heights, and even the 
high-flying conventional aircraft have possibilities in 
this direction which may some day be exploited. 

The accomplishments of the 18-in. Schmidt tele. 
scope on Palomar Mountain during the last ten years 
are dealt with, and important results méntioned refer 
to work on clusters of nebule, nebulx, stars, super- 
nove of various types, common nove, very blue 
faint stars, and the general theory of relativity and 
the theory of the expanding universe. In connexion 
with this last subject, it was proposed that compact 
nebule acting as gravitational lenses could be used ' 
as & check for the deflexion of light, and the idea 
of nuclear matter of a density of the order 1014 gm./e.c. 
was also suggested. Such matter, which should exist 
in neutron stars—perhaps ancient remnants of super- 
nove—would act as gravitational stars par excellence,’ 
and it is intended to make a determined search with 
the 18-in. Schmidt. Bright supernove supply data. 
for some interesting conclusions on nuclear chain 
reactions, knowing that such bodies emit during the 
first 200 days about 5 x 10:9 ergs in the form of 
visible light. For a star of mass 100 times that of 
the sun and containing about 105° protons, the energy 
liberated per proton is, therefore, much greater than 
the maximum energy liberated per proton in the 
most energetic chemical reaction. There is, therefore, 
some justification for the conclusion that in a super- 
nova outburst there is a nuclear chain reaction 
attended probably with a gravitational collapse to 
nuclear matter. Some supernove, notably the object 
NGC 4636, have been caught on the rise, and in 
such cases the speed is in accord with the assumption 
of nuclear chain reactions. As Zwicky remarks, “We 
here therefore have one more example how appar- 
ently academic astronomical observations led the 
way to the discovery of phenomena of the greatest 
import". A short investigation suggests that there 
is the possibility that cosmic rays are generated in 
supernove. ; 

Astronomical knowledge has been used in the past 
for the conduct of human affairs, and an extrapolation 
of these applications, which lies in the line of morpho- 
logical thinking, is a reconstruction of the universe, in 
which that of the earth comes first. This is of funda- 
mental importance as there is the danger that the 
whole earth might be exploded by large-scale nuclear 
chain reaction, and schemes for stabilizing the earth 
against such an eventuality are part of morphological 
astronomy. Possibly there will also be plans for 
making some of the planets habitable by changing 
them intrinsically and by altering their positions 
relative to the sun; and however fantastic such 
schemes may seem, Zwicky suggests that these. 
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thoughts are nearer to scientific analysis and mastery 
.than were Jules Verne's dreams in his time. . 

The aim of the universities is to produce astron- 
omers, chemists and so on; but this approach has 
failed us, especially if it is admitted that the purpose 
of education is the creation of realities that are in 
agreement with the avowed purpose of man. The 
purposes have frequently been stated, but the actual- 
ities present a state of affairs in which- it is often 
difficult to recognize them. In, the morphological 
reconstruction of human society and the material 
universe, astronomy and astronomers may be destined 
to play én important part. 


SOCIAL SCIENCES AND 
INDUSTRIAL PRODUCTIVITY 


ESIDES discussing the place of science in 
; government and scientific man-power (see Nature 
of August 7, p. 199), the first annual report of the 
Advisory Council on Scientific Policy gives some 
account of the work of the committee set up to 
report to the Advisory Council regarding the direc- 
tions in which a scientific approach is most likely 
to promote an increase in the‘national productivity. 
In an interim report submitted in September 1947, 
the committee concluded that current fundamental 
research in the physical and biological sciences was 
unlikely to have any material short-term effect in 
increasing productivity, whatever might emerge from 
its results in future. For short-term results the more 
effective application of scientific knowledge already 
available was likely to prove much more fruitful ; 
but for this an adequate supply of qualified tech- 
nologists and engineers is essential. The committee 
recommended that steps should be taken immediately 
to ensure that this demand is met. It was also 
suggested that the type of approach used so success- 
fully by the ‘Services during the War and commonly 
described as ‘operational research’ might also be very 
fruitful in yielding rapid results. Publication of a 
book on operational research was recommended and 
its preparation is in hand. The committee also 
suggested that it is important to try to establish 
scientifically whether the quantity and quality of the 
existing rations are likely to diminish the worker’s 
potential outlook. Later, it strongly recommended 
the energetic pursuit of research on the nutritional 
consumption and physiological requirements of the 
main occupational classes in the United Kingdom, 
as/ well as obtaining relevant data from abroad, 
particularly ‘from the United States and from the 
British Zone of Germany. . sd 
The Committee on Research and Productivity also 
appointed a special sub-committee to review existing 
technical information services and to consider their 
improvement. The work of this sub-committee was 
afterwards transferred to a Panel of the Committee 
on Industrial Productivity. It has been decided that 
the Information Unit in the Intelligence Division of 
the Department of Scientific and Industrial Research 
should be expanded to provide a national service for 
putting inquirers into touch with sources of specialist 
information. The possibility of achieving rapid results 
by the application of sociological principles was like- 
wise explored. A memorandum issued on the human 
factor in production recommended a review of exist- 
ing knowledge in this field, more effective co-ordina- 
tion of the work being carried out by different bodies 
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&nd further research into the basie conditions of 
good morale and efficient organisation, the character- 
istics of successful joint production committees, the 
status and position of the foreman, the differences 
of response as between male and female operatives, 
and the selection and training of managerial staff. 
It emerged in this general inquiry that the concrete 
objective of raising the level of the least efficient firms 
nearer to the level of the most efficient would go a 
long way towards effecting the general rise of ten 
per cent in overall output by British industry for 
which the Government had asked. The functions of 
this Committee have now, as announced last Decem- 
ber, been transferred to the new Committee on 
Industrial Productivity, which, with its four sub- 
sidiary panels, is continuing and extending the work 
initiated under the Advisory Council. 

This new Committee is quite independent of the 
Advisory Council on Scientific Policy, but Sir Henry 
Tizard is chairman of this Committee also, and three 
other members of the” Advisory Council are also 
serving on it. Two of the panels under this Committee 
are continuing the earlier investigations into the 
potentialities of operational and sociological research, 
and a statement has recently been issued from the 
Economic Information Unit of the Treasury on the 
work of the Panel on Human Factors, of which Sir 
George Schuster is chairman. The Panel was con- 
stituted “to advise the Committee concerning the 
directions in which productivity could be increased 
by the application of research into the human factors 
in industry and to make recommendations for further 
researches into this field where called for". At its 
first meeting on February 2, 1948, the Panel decided 
to establish a research advisory group of representa- 
tives of the Medical Research Council, independent 
institutions engaged in research in the social sciences 
and departments of applied psychology in certain 
universities to advise the Panel on.matters of research» 
and on the availability of research workers. 

The Panel was impressed at an early stage by the 
lack of workers with practical experience in the field 
of the social sciences, and has considered the mean: 
by which the number of workers could be increasec 
and their training undertaken. In the meantime, im 
was decided to arrange for existing research institu 
tions to undertake a series of investigations selecter 
so as to cover points where it is important to acquire 
more scientific knowledge and so as to provide 
opportunities to train additional field-workers. The 
statement lists à number of projects which have thu 
been inaugurated, and the responsibility for super 
vising their completion and for making grants to 
wards their costs has been undertaken by the Medica» 
Research Council. In addition to these projects, cer 
tain activities of the British Institute of Managemen 
have been co-ordinated with the programme of th 
Panel, and a number of further projects from univ 
ersity departments are being considered. 

The projects approved include studies of product 
ivity in the Royal Ordnance Factories by the Indu: 
trial Health Research Board, and. of work, desig 
and the measurement of human performance by tk 
Cambridge Applied Psychology Unit. The Tavistoc 
Institute of Human Relations is investigating withie 
an engineering firm the effect of different methot 
of payment, joint consultation procedures, methot 
of communication within the firm and inter-manag 
ment relations, and is also examining methods + 
disseminating knowledge by group discussion, film» 
radio, etc. The Nuffield Research Unit, Cambridg» 
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has undertaken an investigation of the effects of 
ageing on productivity. 

Since this statement was issued, some further 
information has been given by the National Institute 
of Industrial Psychology regarding the three research 
projects it is undertaking for the Panel. The first of 
these, on problems associated with the selection and 
training of foremen, includes a survey of present 
practice and of the status of foremen relative to the 
middle and higher levels of management. It is hoped 
that the survey will show how far recent advances 
are being utilized in industry, and that it will also 
provide material for & comprehensive job study on 
which to base further improvements in technique. 
Later it is proposed to carry out experiments to 
evaluate methods of selection and training under 
controlled conditions. 

The second project is a study of methods of joint 
consultation in industry generally; by a survey of 
existing practice the Institute hopes to ascertain 
how many firms use consultative machinery and how 
effective it seems to management, and men. Further 
work is planned to compare the effectiveness of 
various methods of consultation. A third study, of 
the effect on production of the size of unit of work, 
is intended to determine how far increase of job- 
breakdown reduces the will to work and how output 
varies with the size of batch handled in repetitive 
work. 

Having inaugurated these projects, the Panel has 
turned its attention to more direct methods for 
improving industrial productivity by' the wider 
adoption of techniques in the field of management 
and human relations which have already proved 
valuable. The projects already launched, however, 
besides providing for the study of a number of key 
factors affecting production, should serve as an 
experiment in a co-ordinated programme of allied 
research to be undertaken by a number of different 
organisations, and should build up a coherent body 
of research workers and thus increase the available 
strength for expanding field investigations. It ‘is 
also hoped that interim conclusions may be drawn 
from the studies and applied as the work proceeds, 
even if the completion of the projects takes some 
time. 

The Panel has clearly made a good start on the 
foundations laid by the Committee on Research and 
Productivity of the Advisory Council on Scientific 
Policy. Much remains to be done, for example, on 
the administrative side, where the responsibility of 
the Medical Research Council can scarcely be re- 
garded as more than a temporary expedient while 
some satisfactory permanent scheme for financing 
and watching over the research projects for the Panel 
xs elaborated. Nevertheless, a start has been made 
towards meeting the need for team work in this field 
ion, which Planning laid such stress in its recent 
broadsheet on the human factor (see Nature, 161, 
780; 1948), and it is interesting to note how largely 
the projects already initiated cover the suggestions 
made there. 

Success in this field, as Planning rightly stresses, 
‘s essentially a matter of team-work, in which the 
eader of each team must have at his disposal a wider 
variety of scientific techniques and disciplines than 
san be compassed by even two or three workers. 
he central discipline involved is probably psychology, 
x one of a closely related group including psychiatry 
«nd industrial medicine. Experience in and some 
understanding of management or administration, 
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&s well as knowledge of the technical side of the in- 
dustry under observation, are also important, as well 
as a high grade of understanding of such social 
sciences as economics and social anthropology. In- 
evitably, too, work of. this kind demands ability in 
collecting and analysing statistics. 

‘The second main point made in this broadsheet 
is that research should be done on the spot in in- 
dustry, and it is clear that Sir George Schuster and 
his colleagues are already proceeding on such lines 
so far as the limited number of qualified workers 
permits, and that they are seeking to expahd as 
swiftly as possible the number of trained workers 
necessary for such field-work on any considerable 
scale. We may be equally confident that the researches 
they are fostering will have regard to the third main 
point made by Planning, that the research should 
treat the industrial unit under observation as a 
functional whole, studying particular factors not in 
isolation but as elements in a total situation. The 
greater co-ordination between the research bodies 
themselves—including firms undertaking investiga- 
tions on their own behalf—which the work of the 
Panel will promote will lead to improved methods 
both in the collection of data and in analysis, and it 
may be confidently expected that better arrangements 
will be made in the future than at present exist for 
the pooling of information as well as for the correla- 
tion of data. 

‘Following the lead of the Advisory Council, Sir 
George Schuster and his colleagues have got to work 
swiftly on sound lines. The progress of their work 
will be followed with keen interest, as discussions at 
the recent meetings of both the British Medical 
Association and the British Association testify. There 
is growing appreciation that the informal social 
group lies at the bottom of any informal organisation 
and is the basis on which a good administrative 
structure must be built. The work of the Panel on 
Human Factors and indeed all the work of the Com- 
mittee on Industrial Productivity can be counted 
upon to make even more widely known such results 
as those of the Hawthorne experiment, and to assist 
in ‘overcoming the resistance of employers and of trade 
unions alike to the whole principle of scientific study 
and to the application of its conclusions. 


FORTHCOMING EVENTS 


1 (Meetings marked with an asterisk * are open to the public) 


Monday, October 18 
BRITISH Mursu A the Natural History Museum, Cromwell Road, 
London, S, W.7), at 2.30 p.m.—Dr. J. Ramsbottom : ''Edible Fungi".* 
(Further Lectures be S nday, October 22, Monday, October 25, and 
Friday, October 29.) 


UNIVERSITY COLLEGE, LONDON, DEPARTMENT OF BIOCHEMISTRY 
(in the Physiology Theatre, Gower Street, London, W.C.1), at 4.45 p.m. 
—Dr. E. M. Crook: “The Electron Microscope and its Biological 
Aion i. (Further Lectures will be given on October 25 and 
ovember 8.) 


SOCIETY OP CHEAUOAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
W.1), at 5.80 p.m.—Mr. R. S. Morse: “Recent Developments in 
High Vacuum Technology". 

ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the INSTITUTE 
OF SEWAGE PURIFICATION, at the County Technics College, Essex 
Road, Dartford), at 6.30 p.m.—Mr. A. E. J. Pettett: “Effect of 
Cyanides on Treatment of Sewage in Percolating Filters”. 


Tuesday, October 19 
Soomnry OF CHEMICAL INDUSTRY, AGRICULTURE GROUP (in the 
Chemistry Derren Ey College of Sotence, Imperial Institute 
Rond, London, S.W.7 ,90 p.m.—Mr. J. T. Edwards: “Chemica? 
Control of PIRA. Arius 
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' | INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, "W.O.2), at 5.30 p.m.—Dis- 
cussion on ‘‘What should be‘the Design Considerations of Services’ 
Radio ] Equipment ?" (to be opened by Mr. S. J. Mossjand Mr. G. C. F. 

ar). oF 


a x 

CHEMICAL SOCIETY, SOUTHAMPTON BRANOH (joint meeting with the 
PORTSMOUTH AND DISTRIOT CHEMICAL SOCIETY, in the Municipal 
College, Portsmouth), at 7 p.m.—Dr. F. P. Bowden, F.R.S.: “Tribo- 
chemistry and the Initiation of Explosives”. ` : 


. «~ Wednesday, October 20. 


INSTITUTION OF ELEOTRICAL ENGINEERS, SUPPLY SECTION (at 
Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.— 
Mr. C. O. Boyse: Inaugural “Address as Chairman. . 

ROYAL INSTITUTE OF CHEMISTRY (joint meeting: with the LONDON 
SEorron of the Sooterv OF CHEMICAL INDUSTRY, at the Royal Society 
of Medici, e, 1 Wimpole Street, London, W.1), at 6.30 p.m.—Dr. J. G. 
Fife : otection of Chemical Inventions". 

ROYAL STATISTICAL SOCIETY, NORTH-EASTERN GROUP of the 
INDUSTRIAL APPLICATIONS SECTION (at the Chemical Industries Club, 
18 Lovain Place, Newcastle-upon-Tyne), at 6.30 p.m.—Dr. B. P. 
Dudding: “A Statistical Contribution to Production Economy”. 

SOOTY yor Visirmxe Scrmnqists (at 5 Old Burlington Street, 
London, W.1), at 7.30 p.m.—Disecussion on “Science and Peace” 

, {to be opened by Prof. J. D. Bernal, F.R.S., and Prof. N. F. Mott, 


IRISH CHEMICAL ASSOCIATION (in the Department of Chemistry, 
Trinity College, Dublin), at 7.45 p.m.—Prof. T. S, Wheeler: “The 
Training of a Chemist' (Presidential Address). 


Thursday, October 21 


, INSTITUTION OF MINING AND METALLURGY (at the Geological 
Soctety of London, Burlington House, Piccadilly, London, W.1), at 
5 p.m.—Mr. A. M. Bensusan: ‘‘Notes on a Small Working in Southern 


Bhodesia” ; Messrs. E. J. Pryor and K,-B. Liou: "A Simple Flotation 


BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and; Tropical Medicine, Keppel Street, London, W.C.1), 
at 6 p.m.—Annüal General Meeting; Mr. L. H. Bedford: Presi- 
dential Address. , 

OnmkAICAL SOCIETY, HULL BRANCH (joint meeting with the LOCAL 
SEOTION of the OIL AND COLOUR CHEMISTS’ ASSOCIATION and the 
UNIVERSITY COLLEGE SOIENTIFIO Soomry, in the Science Lecture 
Theatre, Untversity College, HulD, at 6 p.m.—Dr. A. E. Alexander: 

Surface Chemistry—its Achievements and its Future". 

ROYAL AERONAUTICAL Society (at.the Institution of Civil Engineers, 
Great George Street, London, S.W.1), at 6 p.m.—Mr. G. W. Wilson 
and Squadron-Leader E, P. Bridgland: ‘Cold Weather Operation of 
Alrcrafi v. : Sn wo. A A 

TEXTILE INSTITUTE (at 16 St, Mary's Parsonage, Manchester), at 
7.16 p.m.—Mr. H. W. Best-Gordon: “Chemical Aids to Textile 
Processing and Finishing". D . 

TEXTILE INSTITUTE; YORKSHIRE SECTION (at the University, Leeds), 
at 7.15 p.m.—Mr, E. V. Giles,:’ “Application of Plastics to the Textile 
Industry”. F N . 

iCHEMICAL SOCIETY, EDINBURGH, BRANCH (joint meeting. with the 
LOCAL SECTIONS of the ROYAL INSTITUTE OF CHEMISTRY and the 
SoorETY oF CHEMICAL INDUSTRY, at the North British Station Hotel, 
Edinburgh), at 7.30 p.m.—Prof. J. W. Cook, F.R.S.: “Some Aspects 
pu the Chemistry and Biochemistry of Polycyclic Aromatic Hydro- 

ons”. . 


Friday, October 22 


CHEMICAL SOCIETY, BIRMINGHAM BRANCH (joint meeting with the 
UNIVERSITY OF BIRMINGHAM CHEMICAL SOCIETY, in the Main Lecture 
Theatre, Chemistry Department, The University, Edgbaston, Birm- 
ingham), at 4.30 p.m.—Sir Cyril Hinshelwood, F.R.S.: ‘Cell Growth 
Phenomena and Chemical Kinetics". Y 

ROYAL ASTRONOMICAL Sooty (ab Burlington House, Piccadilly, 
London, W.1), at 4.80 p.m.—Geophysical Discüssion. 

MANOHESTER STATISTICAL SOCIETY, STATISTICAL METHODS STUDY 
GRoOv» (at the Society of Architects, 16 St. Mary's Parsonage, Man- 
chester), at 5.30 p.m.—Mr. W. A. B. Hopkin: “Some Problems of 
Population Statistics". - 

INSTITUTION OF ‘MECHANICAL ENGINEERS (at Storey's Gate, St. 
James's Park, London, S.W.1), at 6 p.m.—Capt. (E.) W. Gregson: 
Presidential Address. 

INSTITUTE OF PHYSIOS, MANOHESTER AND DISTRIOT BRANCH (in 
the New Physics Theatre, The University, Manchester), at 7 p.m.— 
Mr. H, L. Kirke: “Studio Acoustics and Modern Methods of Measure- 
ment”, š 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : ' 

SENIOR 
Court, The University, Glasgow (October 23). 

GRADUATE ASSISTANT sT in the Laboratory, Rookery Park, 
Erdington, Birmingham, to carry ouf work concerned with sewage 
purification—The Clerk to the Birmingham Tame and Rea District 
Drainage Board, 117 Colmore Row, Birmingham 3 (October 23). 

SENIOR LECTURER IN SOILS AND FERTILIZERS at the Canterbury 
Agricultural College, Lincoln, New Zealand—The Secretary, Associa- 
tion of Universities of the British Commonwealth, 32 Woburn Square, 
London, W.C.1 (October 25). an 
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. Wales Institute of Technology 


"Rhodesia House, 429 Strand, London 


LECTURER IN ANATOMY—The Secretary of University , 
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PRINCIPAL OF THE SHROPSHIRE FARM INSTITUTE-—The Secretary 
for Education, Education Office, County Buildings, Princess Street, 
Shrewsbury (October 30). 

LEOTURER Or an ASSISTANT LEOTURER IN STRUCTURAL ENGINEERING 
—'The Registrar, College of Technology, Manchester 1 (November 1). 

. ANALYSTS for the analysis of samples of drugs and medicines taken 
on test prescriptions dispensed by pharmacists and authorized sellers 
of poisons under Part IV of the National Health Service Act 1946—- 
The Chief Pharmacist, Ministry of Health, Whitehall, London, 8.W.1 
(November 1). ' s VE 

CHAIRS OF MINING, MECHANICAL, ELECTRICAL, and CIVIL ENGINEER- 
ING, in the New; South Wales Technical University—The Agent 
General for, New South Wales, 56 Strand, London, W.O.2 (November 1). 

FOUNDATION CHAIR OF CHEMICAL ENGINEERING in the New South 
Technical University)—The Agent- 
General for New South Wales, 56 Strand, London, W.C.2 (November 1). 

POULTRY OFFICERS (2, male) IN THE DEPARTMENT OF AGRICULTUR) 
AND Lanps—'The Secretary, Government of Southern Rhodesia, 

W.C.2 (November 3). 

SENIOR SOLENTIFIO OFFICER in the Ministry of Supply-at the Atomic 
Energy Research Establishment, Harwell—The Secretary, Civil 
Service Commission, Scientific Branch, 27 Grosvenor Square, London, 
W.1, quoting No. 2298 (November 4), DA 

EXPERIMENTAL OFFICERS IN THE CHEMICAL INSPEOTORATE (Atomic 
Energy), Ministry of Supply— The Secretary, Civil Service Commission, 
Scientific Branch, 27 Grosvenor Square, London, W.1, quoting No. 
2297 (November 4). . 

LEOTURER IN ANATOMY—The Registrar, King's College, Strand, 
London, W.C.2 (November 8). 

SENIOR ASSISTANT IN PHYSICS— The Secretary, South-East London 
Technical College, Lewisham Way, London, S.EM (November 13). 

LEOTURER IN BIOLOGY at the, New England University (University 
of Sydney), Armidale, N.S.W.—The Secretary, Association of Univ- 
ersities of the British Commonwealth, 32 Woburn Square, London, 
W.C.1- (November 15). - 

LECTURER IN THE DEPARTMENT OF ,GROGRAPHY of the Natal: 
University College, Pietermaritzburg—The Secretary, Association of 
Universities of the British Commonwealth732 Woburn Square, London, 
W.C.1 (November 30). i n 

LECTURER IN BOTANY (plant physiology)—The Registrar, University 
College, Southampton (November 30). 

LECTURER IN CHEMISTRY in the University of Adelaide—The 
Secretary, Association of Universities of the British Commonwealth, 
82 Woburn Square, London, W.C.1 (December 1). 3 

.LECTURER IN Economic STATISTICS in the Faculty of Economics 
of the University of Sydney—The Secretary, Association of Univers- 
ities of the British Commonwealth, 32 Woburn Square, London, W.C.1 
(Sydney, December 31). 

SENIOR LETURER IN BOTANY at Rhodes University College, Grahams- 
town, South Africa—The Secretary, Association of Universities of the 
Pritish Commonwealth, 32 Woburn Square, London, W.C.1 (Decem: 


PLANT PATHOLOGIST in the West African Cocoa Research Institute, 
Gold Coast, to undertake investigation into the diseases of ,cocoa— 
The Director of Recruitment, Colonial Service, Sanctuary Buildings, 
Great Smith Street, London, S.W.1. n 

LECTURER IN CHEMISTRY—The Registrar, College of Technology 
and Commerce, The Newarke, Leicester. 

HEAD OF THE SCIENCE. DEPARTMENT— D he Headmaster, Clifton 
College, Bristol 8. ` ` 

HONOURS GRADUATE for training as a Fish Processing Expert- 
The Under-Secretary of State, Colonial Office (Research Department), 
Sanctuary Buildings, Great Smith Street, London, 8.W.1. g 

LECTURER IN THE MATHEMATICS DEPARTMENT—The Principal, 
Northampton Polytechnic, St, John: Street, London, E.C.1. 

RESEARCH BURSARY IN THE CHEMISTRY DEPARTMENT of the Imperial 
College of Science and Technology, for fundamental research on the 
physical chemistry of high-temperature reactions Involving iron— 
The Personnel Officer, British Iron and Steel Research Association, 
11 Park Lane, London, W.1. 

LABORATORY STEWARD IN THE DEPARTMENT OF BIOLOGY—The 
Principal, Technical College, Brighton. f 

LABORATORY ASSISTANT (man) for biology, chemistry and physics 
laboratories, at George Green's School, East India Dock Road, Poplar, 
London, E.14—The Education Officer (Estab. 2), County Hall, West- 
minster Bridge,'London, S.RE.1. 

JUNIOR STUDENT LABORATORY TECHNIOIAN (Grade C) IN TRE 
DEPARTMENT OF MORBID ANATOMY—The House Governor, St. Mary's 
Hospital, London, W.2. 

LABORATORY THOHNICIAN (Grade III) IN THE DEPARTMENT OF 
PHARMACOLOGY—-The- Secretary, University College, Gower Street, 
London, W.C.1, quoting '"Pharma/1". 

LABORATORY ASSISTANT to take charge of the work in either the 
hysies or chemistry laboratories—The Bursar, The College, Chelten- 
am. . 

CHEMIST by the East African Industrial Management Board, 
Nairobi—The Crown Agents for the Colonies, 4 Millbank, London. 
S.W.1, quoting M.N.21789/3R. 

TECHNICIAN IN THE MOZELLE Sassoon SUPER VOLTAGE X-RAY 
THERAPY DEPARTXENT— The Clerk to the Governors, St. Bartholo- 
mow s ‘Hospital, West Smithfleld, London, E.C.1, endorsed ‘Tech: 
nielan': >- "' ‘ 


REPORTS and other, PUBLICATIONS 


(not included in the monthly Books Supplement). 


Catalogues 

Chance Optical Glass. Pp. 144-7 plates. (Smethwick: Chance 
Brothers, Ltd., 1948.) — 

Periodica; a Catalogue of Periodicals and Journals, Proceeding: 
and Transactions of Institutions and Academies, both British anc 
Foreign, and also an Extensive Radio Library. (Summer Catalogue. 
Pp. 80. (London: Wm. Dawson and Sons, Ltd., 1948.) 
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, tention. 


NATIONAL PARKS IN BRITAIN 


“HE implications of the/revolution in the British 

system of land tenure which occurred on July 1, 
1948, when the Town and Country Planning Aot, 
1947, came into force, are even yet far from being 
generally appreciated, although the Act immediately 
affects millions of property owners. It represents, 
indeed, a great experiment in social control. Old 
individual liberties are put in trust for the common 
good; but few as yet understand the methods of 
community planning or the discipline which planning 


‘requires of them. Nor axe the technical implications 


fully realized:—the need for development planners of 
higher quality and better training, for a new tradition 
in which economics, sociology and geography are 
blended. with the skill of the architect, the engineer 
and the surveyor into something at least approaching 
a science. 

‘The success of the Act depends at all points on 
the readiness of local authorities to use in the public 
interest the opportunities it offers them. No longér 
need the fear of cost to themselves inhibit the use of 
their powers to prevent bad development. Only 
experience and the growth of the science of planning 
can ensure that those powers are used positively and 
constructively, not merely to prevent bad but also to 
eneourage the best development. Moreover, there is ' 
real reason to fear that the Act does not put power 
in the hands of those best qualified to exercise it 
from a regional or national point of view. It seems 
that regional advisory committees are unlikely to 
maintain even their former persuasive influence, and 
that there is no intention of creating executive joint 
planning boards. Until the structure of local govern- 
ment has ben organised on even bolder lines than 
those suggested by the Boundary Commission, the 
machinery for planning will scarcely match the power 
at its disposal. 

There are two main reasons for uneasiness. The 
Minister of Town and Country Planning, Mr. Silkin, 
has always been reluctant to admit that there might ' 
be needs which the Act does not meet, and in a 
recent speech at Cambridge he misrepresented 
seriously the views of the national park movement 
in seeking to defend his resolve to reject even the 
compromise for a national park authority represented 
by the recommendation of the Hobhouse Report. 
While he refrained from making suitable provision 
for national park planning until it automatically ` 
became vested in the county councils, he now pro- 
tests that it would be unreasonable to take away 


‘from them what they have so recently acquired. 


Tt has long been plain that the county councils do 
not accept the essence of the national park thesis: 
Great Britain is a crowded island; but a few areas 
must be reserved in which the claims of natural 
beauty and its enjoyment shall stand supreme. The 
Southampton Borough Council’s proposal to invade 
a public park in Southampton, against which hun- 
dreds of objections have been lodged, is only one 
recent example which demolishes Mr. Silkin’s con- 
Such examples could be multiplied inde- 
finitely in London, Manchester and many other 
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places, where although some encroachments might 
be justified, most are due to the authorities taking 
the line of least resistance. The natural beauty of 
Britain cannot long survive such a process of attrition, 
and a great merit of the pamphlet "National Parks 
or ‘Local Authority’ Parks", just issued by the 
Friends of the Lake District, is that it displays clearly 
the picture of attrition in one particular area, over 
the last twenty years. On any wide and general 
view, the Lake District has lost not a little which it 
can ;never regain, and has not had the treatment 
proper to a kind of national property. During the 
last generation, the best areas of our landscape have 
suffered, steady attrition, and both the Space and the 
field of injury are increasing. 

Even if the local authorities could be expected and 
trusted to-take a national view, it is also clear that, 
as ‘local’ authorities, they would be unable to avert 
the second main danger—that of encroachment from 
the Departments of State, and especially the Service 
Departments. Strong opposition has been manifest 
to the Army’s proposed requisition of 1,870 acres of 
Cannock Chase; opposition which was supported 
indeed by the Staffordshire County Council. Already 
the Armed Forces have demanded a gun site near 
Holy Island, a bombing range at Selsey Bill and 
battle-training areas across Norfolk and Wiltshite 
villages, and cynically disregard promises or pledgés 
given: during the War. Retention of the areas held 
at Stamford and at Purbeck for battle-training areas 
is leading to widespread distrust of the Government’s 
sincerity or even good faith. 

Nor is it only the Service ‘Departments that are 
responsible. Water supply and catchment area author- 
ities, the Ministry of Transport, and the Forestry 
Commission all sponsor demands which despoil the 
countryside, and often encroach on areas recom- 
mended for preservation ag national parks or Nature 
reserves. Seldom is there any indication of an 
attempt to consider alternative means of meeting a 
sectional or local need without detriment to the 
interests of the nation as a whole. The report of the 
Gathering Grounds Sub-Committee of the Central 
Advisory Water Committee on “Public Access to 
Gathering Grounds and Afforestation and Agriculture 
on Gathering Grounds" (London: H.M. Stationery 
Office, 1948. 9d. net) constitutes an honourable 
exception, which deserves special mention. Under 
the chairmanship of Mr. A. P. Heneage, this com- 
mittee has brought an admirable sense of national 
interest to bear on a special problem, and declined 
to allow unsupported sectional prejudice to prevail. 
Tts recommendations relate to the conduct of the 
gathering grounds of upland reservoirs where adequate 
purification processes exist. ‘Arrangements should be 
made, it urges, to dispose of the sewerage from 
human habitations, whether permanent or temporary, 
in & manner that will entirely preclude the possibility 
of its getting into the reservoirs. Farmyard manure 
should be prevented from draining directly, into feeder. 
streams or reaching the reservoir, and the public 
should be generally excluded from the banks of 
reservoirs and no bathing allowed. 
boating may sometimes be allowed at the discretion of 
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the authority, but only "under rigorous control. 
Feeder streams may sometimes require like restric- 
tions; but subject to these safeguards, the land should 
be put to the utmost agricultural use, and land which, 
is incapable of agricultural use should, if possible, be 
afforested, but with due regard to amenity and the 
requirements of adjacent agriculture.’ Subject to 
these recommendations, the committee sees no reason 
for excluding the public from gathering grounds as 
such. Indeed, the report is a well-deserved rebuke to 
certain authorities which have relied on such negative 
restriction rather than on the positive safeguards 
which are still required even if the public are excluded. 
Incidentally; the committee was satisfied that many 
gathering grounds could be put to much greater 
agricultural production than at present. 

, Despite the admirable spirit of this report, there 
can be little optimism at present that due effect will 
be given to its recommendations in the absence of 
adequate authority. Provision of the essential 
requirements for a system of national parks and for 
co-ordinating at the highest level the competing 
departmental requirements for land would, of course, 
meet this requirement incidentally; but even the 
requirements urged by the Friends of the Lake 
District will scarcely avail while the Government 
refuses to establish a more effective authority than 
an inter-departmental committee, and continues to 
allow demands for land to be presented piecemeal 
and without regard either to available resources or 
competitive national needs. 

Whether or not it was the intention that the 
Minister of Town and Country Planning should act 
as the co-ordinator in this matter, events have 
demonstrated that he possesses neither the stature 
nor the vision to exercise such authority. Meanwhile, 
itis clear, in view of the probability that the Govern- 
ment’s programme for the forthcoming session will 
include a Bill to secure freer public access to moun- 
tains and moorland, to control holiday facilities in 
national park areas and to conserve wild life, that 
the essential requirements for an effective system of 
control should, be understood. 

The two . essential principles outlined by the 
Friends of the Lake District and in the earlier reports 
are essentially the same both for national parks and 
Nature reserves, differing only.in the details of 
application for the two purposes. The first require- 
ment is to concentrate in a specialized body, a 
national parks commission, the duty of elaborating 
and maintaining a special code for the parks and 
Nature reserves. This would provide the means for 
dealing directly and on more or less equal terms with 
Government departments and publie corporations, 
and it would also avoid the'anomalies which will 
arise if the control is left with the county councils, 
as Mr. Silkin suggests, a scheme under which the 
Lake District would be administered by three, North 
Wales by four, and the Peak district by four or five 
separate bodies. 

Secondly, on the plane of local planning, the 
national interest must be introduced by establishing, 
a special park or Nature reserve committee. Thise 
would provide a unified planning authority for 
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Khe national need. against local needs. Mr. Silkin 
Ihimself and other; participants in the recent contro- 
versy have misrepresented. this function, in spite of 
overwhelming evidence that the, local authorities - 
»annob be relied upon to put national interests. first, ` 

end indeed should not’ in fairness be expected to do 
30. In answering that criticism, moreover, the 
Mriends of the Lake.Distriot in the pamphlet referred 
Ko also dispose of the suggestion that the parks 
committees, constituted as suggested in the Hobhouse 
‘Report, are undemocratic ;, and they quote pertinent 
Mnstances in regard to roads, electricity and the 
KNational Assistance Board in support of the reason- 
ableness of the Hobhouse compromise. 
«well be argued that from the purely administrative 
«point; of view the proposed system for national parks 


«annot be worked side by side with that laid-down ` 


lor other purposes in the Town and Country Planning 
«Act of 1947. 


What must be clearly understood at the present 


moment is that at no, level is the necessary adminis- 
srative machinery established or retained under the 
aew Planning Act to enable a consistent planning 
policy to be applied either to national parks in 
zeneral or throughout any one of the principal 
aational park areas designated in the National Parks. 


Jommittee's reports, or those of the Wild Life Con-, 


servation Committee. Even if the local authorities 
«were really interested in national parks and there 
were not the difficulty of particular parks being the 
soncern of three, four, or five county authorities with 
awidely varying outlooks, populations and rateable 
values, the administration of such areas puts an 
anreasonable strain on the loyalties of the councils. 


Jounty parks they, might provide, but not national: 


arks; and there would bežno assurance, that these 
arks. would be secure against:‘the intrusion of 


sectional interests, let alone ‘of Departments ‘of 


State. 

It cannot be too atrongly emphasized that in little 
waore than a year after.the publication of the Hob- 
mouse Report, not only has no action been taken to im- 
lement its proposals, but also in the interval further 
«reparable damage has been done to our dwindling 
«eserves of natural beauty, amenity, flora and fauna ; 


urther, that the conception ‘and prospect of both.. 


mational parks and Nature reserves -have become 
nore seriously endangered than at any time since 
ir. John Dower was asked to prepare his report, 
nd that by Government action—and inaction. It 
- equally true that the new Planning Act, the 
MRequisitioned Land and War Works Act and the 
™Vhite Paper on the Needs of the Armed, Forces for 
«and for Training and Other Purposes, have done 
iore on the whole to alarm than to reassure public 
inp &nd have to some extent tended to dissipate 
at considerable measure of goodwill on which the 
rospects of a general agreement and an effective 
wfeguarding of Britain's heritage of natural beauty 
nd wild life must be based. In this respect the 


™overnment seems to’ be bent on evading the re-' 


Byeonsibilities conferred on it, 
pproval, by recent legislation. 


with ` widespread 
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dealing with Pen park as ‘a single whole, assessing 


Nor can it: 
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i .RADAR, BÉACONS AND 
j ^ NAVIGATION BY RADIO,” 


AQ), Radar Aids to Navigation 
iEdited by Assoc. Prof. John S. Hall. (Massachusetts 
Institute of Technology, Radiation Laboratory 
Series, Vol. 2.) Pp. xiii-+ 389. (New York and Lon- 
don: McGraw-Hill Book: Co., Ino., 1947.) ,30.. 


(2) Radar Beacons 

Edited by Prof. Arthur Roberts. Misasi 
Institute of Technology: Radiation. Laboratory 
Series, Vol.3.) Pp. xx+489. (New York land 
London : McGraw-Hill Book Co., Inc., 1947.) 36s. 


(3) LORAN : Long Range Navigation ce 
Edited by J. A. Pierce, A. A. Mckenzie and. R. H. 
Woodward. (Massachusetts Institute of Technology : 
Radiation Laboratory Series, Vol. 4.) Pp. xiv -F 476. 
(New York and London: McGraw-Hill Book Qo., 
ies 1948.) : 365. 


LL those who have been in any way conneeted 
with. the vast developments in radio and radar 
techniques during the past decade will be Paar 
with the extensive contributions made during th 
war years by. the staff of the Radiation Laboratory 
of the Massachusetts Institute of ‘Téchnology: Much 
of the. basic, scientific and engineering knowledge 


which resulted from these contributions hás been ` 
colleoted together by an editorial staff working under ' 
tlie auspices of the United States National Defense . 


Research Committee arid is now being published in 
a [series of volumes which has become familiarly’ 
known in the radio world as the ‘five-foot shelf’. 
The general design and scope of this publication, 
and details of’ the introductory volume to the 
series, have, already been, described in Nature (J une 5, 
p. (807 ). The present review is eoncerned with; Vols. a2, 


3 and 4 of the' series, which together add another 


three inches'to the shelf. : 

(1). As' its name implies, the volume ‘edited ‘by 
Dr, John. S. Hall describes the advantages and 
limitations of radar technique, when applied. to the 
problems of, navigation ‘and: pilotage; whether the. 


E 


eqhipment is is airborne, shipborne or ground-based. . 


'The book is divided into four parts, the first of which 
is ôf an introductory nature. An Opening chapter on 
the principles of radar serves to make the book 
self-contained without’ reference to the first volume 
of ithe series. 
included to give the reader a more comprehensive 
picture of aváilable techniques, and. deals with what 
are; termed non-radar navigational aids. ' These 
include various techniques for determining the 
direction of a sending station, and also the hyperbolic 
systems that measure range differences such as 
Deca, Gee and Loran: the latter is dealt with in con- 
siderable detail in volume 4 of this series (see below). 
The real substance of the present volume begins 
in Part, 2, entitled “Airborne Radar”. The four 
chapters in this section afe devoted almost exclusively 
to the characteristics, design and performance of the 
type of centimetre-wave radar equipment developed 
for precision blind-Þombing purposes during the 
War, and now being applied to the navigation of 
civil aircraft. 
illustrates the detailed display that can be obtained in 
this technique with systems’ of high resolving power 
used! on & wave- length of 1-26 cm. "Unfortunately, it 
hüs [been found in practice that the presence of a. 
water-vapour absorption band precludes ` the. use of 
i 


A series of excellent photographs 


\ 


'The ‘second chapter has also been. : 
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eas 


this ;wavé- “length : vexéept i cin very clear air and at 
“short ranges ; i ahd’ with the longer wave of 3 cm. 


“now Being generally adopted; the features presented 


> ow 


to the- operator or pilot are'less distinct, although they . 


"stilliretain ¢onsidérable navigational .value. 

Part 3 deals with ;centimetre-wave radar equip- 
ment ‘used ón, ,the ground}. particularly for the 
guidange’ ‘and control of aircraft traffic at and between 
dirpofts.; Tn this case the restriction on the size of 
the Antenna system -which máy be used is not so 
severé/as with mobile equipment; and'high resolution 

" ean be obtained with the longer waves; up to 10 cm., 
. which' have been used so successfully for aerodrome 
approach and landing purposes.: Chapter 8.is devoted 
to the important subject of air navigation‘and traffic 

i coritrol, which will present problems of increasing 
importance, ‘particularly in bad weather conditions, 


^ as the-use of civil aircraft stows in the next decade 


E 


tor &0.in all parts of the world." 

The last two chapters in the book comprise its 
fourth part, entitled “Shipborne Radar". Much of 
thé material here presented will be more familiar to 
those who -have followed the recent application in 
Great Britain of centimetre-wave radar to mercantile 
marine navigation. But it is, interesting to have this 
description of the earlier work done in the United 
States, upon which are; based, the corresponding 
developments. there. 

_27,Altogether the preparation: of this volume by the 
thirty-three authors responsible;for it has been, well 


: worthwhile; but-ig is perhaps a-pity that it was 


decided not to include a-glossary, which would have 


. made ‘things a little easier for the reader who is not 


very ‘familiar with radar technique and language. 
:(2) The next volume, by Prof. Arthur Roberts, 
can be regarded as in a sense complementary to the 
one referred to above. - For a,radar beacon is a device 
‘which is normally quiéscent but which, when ‘inter- 


rogated' by a suitable. ulse-modulated signal from. 
E p 


a radar sender, ‘responds’ by emitting another signal 
much stronger than that’ which would have been 
, obtained by reflexion as in simple radar. It is learnt 
in the first chapter that ‘the radar beacon was 
invented in 1939 by a group of British workers at 

* the Bawdsey Research Station of the Air Ministry, in 
response to a need for distinguishing | between enemy 
and friendly aircraft when using radar-“detection 
methods. . From this -simplé beginning, the radar 
béacon was developed during the War for a*Variety 
of applications, of ‘a navigational, offensive" and 
defensive nature. This book describes the work on 
beacons which was carried, out in the Radiation 
Laboratory, where a separate division was organised 
for the purpose in 1948. - 

For the general reader the first part of the book, 
entitled ‘‘Basie Considerations", is probably the 
most interesting. In the course of ‘six chapters, 
prepared chiefly by the editor, a: most useful account 
is given of the technical possibilities of beacons for 
ship, aircraft or ground-station use. The methods of 
interrogation and reply .coding to discover, and 
identify beacons, the synchronization of signals for 
the determination of their range, and the effects of 
propagation conditions, choice ‘of frequency arid 
interfering signals are all described in a lucid manner. 


The sixth chapter deals with traffic and engineering , 


considerations, and discusses such matters as the 
saturation of the interrogation link and the per- 
missible density of beacons; subjects which ‘are 
likely to be of great importance in the application of ` 
beaéon technique -to civil air navigation. 


» 
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Part’ 2, which comprises &bout half the book, 
déseribes:in some detail the component parts of a. 
beacon and their assembly into the;complete equip- 
The experience and technical progress here» 
recorded should prove invaluable to the engineer 
responsible for designing a radar beacon system for 
In;& similar manner, Part 3 supplies» 
the corresponding information required for the designa 
and' development of the radar interrogation systems 
with which the beacons are to co-operate in providing 
the desired information as to range and azimuth. 
Typical beacon systems for air-to-ground and ship- 
to-shore use are described in this part of the book a 
and brief reference. is made to the Shoran precisiom 
beacon system, which, ‘although not developed- at 
Massachusetts, is referred to as the most accurate 
radar system for aircraft navigation to, horizons 
ranges ‘that had been developed up to 1945. In thie 
method.the navigator in the aircraft determines his 
position accurately by measuring range only to eacha 
of two fixed beacons at. known locations on the 
ground. A 

The final chapter, comprising Part 4 of the book, 
gives'& useful account of experience in the choice ot" 
sites for beacons on the ground and in ships an 
aircraft, and in the installation, operation an 
maintenance of beacons in such situations. In view 
of the large number of special terms and code lettere 
which have arisen during the development of radar- 
beacon technique, the glossary given at the end of 
‘the book will be particularly welcomed by the student 
and reader who ‘are not too familiar with this 
subject. . 

(3) The fourth volume of the Radiation Laboratory 
Series describes a long-range system of navigation, 


‘which depends upon the transmission and reception. 


of pulse-modulated radio signals, but ‘which differs 
from radar technique in using much longer waves 
and in not involving reflexion from a target. The 
Loran system, developed at the Radiation Laboratory 
during the War, is a hyperbolic navigational aid ir 
which the position of @ receiver is determined by the 
simultaneous observation of distances from twi 
pulsed sending stations in known positions on shore 
It has many'points in:common with the Gee systen> 
developed somewhat earlier in Great Britain for the 
navigation of aircraft out to horizon range and some. 
but by the use of much greate 


means whereby ships, as well'as aircraft, coule 
be navigated to distances of from 500 to 1,500 mile 
using both ground and ionosphere-reflected waves 
The progress made in. the exploitation of the Lora» 
system in America was very rapid, and at the end o 
the War some seventy transmitting stations were ii 
operation in various parts of the world, and detai 
of these are given in an appendix to the book. 

The purposes of the present volume are to describi 
first, the principles of the Loran and its possibilitie 
as a means of navigation over considerable distance» 
and secondly, to-record in some detail the positio 
which the development of the necessary equipmenm 
had reached at the clése of hostilities. After a 
introduction and a brief account of the history « 
"the subject, the third chapter describes the principle 
of Loran, based on the measurement of the relativ 
times of arrival of received pulses emitted alternately 
with a known. delay interval, from two fixed sendinsdi 
stations.' Both stations are equipped with crystem 
oscillators Which define the pulse recurrence-rate, bowt 
one of the pair acts as the master and is used t 


` 
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regulate the oscillator óf the second or slave station. 
‘Assuming a knowledge. of the speed of the radio 
waves and of the paths along which they travel from 
sending to receiving - stations, then the relative dis- 
tances of thé two fixed stations can be determined to - 
& very high accuracy from the time observations 
made at the receiver. The carrier frequencies chiefly 
used in the practical development of the system were 
about 2'Mo./s. for the standard Loran ‘and 180 ke «js 
for low-frequency Loran, In Chapter 5, the propa- 
gation of waves at these frequencies is discussed, 
first with the view of demonstrating that for ground- 
wave transmission the maximum useful range is 
about 700 miles at the higher of the above frequencies 
and about twice this distance at the lower frequency. 
Consideration is then given to the propagation of 
these radio waves through the ionosphére and the 
consequent- effect of diurnal and other variations on 
the received observations.’ Much empirical informa- 
tion has been collected together in this chapter, and 
this will probably repay further study in connexion 
with the future application of this system of navi- 
gation. Chapter 6 deals with methods of computing 
the tables and charts which form such an essential 
part of a practical'&ystem of navigation, where the 
operation of convérting the radio observation into a 
charted position must be accomplished as quickly 
and as simply as possible. It is stated in the preface 
that, up to the end of the War, the U.S. Hydrographic 
Office had prepared and issued two and a quarter 
million of the special hyperbolic charts required by 
the agencies operating the various chains of Loran 
stations. , : 

The second half of the book, comprising the last 
six chapters, deals in some detail with the various 
items of equipment and technique forming the 
cómplete system. These'chapters, like the remainder 
of the book, are profusely illustrated with diagrams 
and photographs, and give clear descriptions of the 
transmitting and. receiving equipment, the antenna 
systems, and particularly of the special techniques 
and apparatus used for regulating and timing the 
pulse-modulated waves. Appendixes devote further 
space to discussion. of the geometry of the Loran 
system and to the determination of errors in the 
positions of the transmitting stations. A classified 
bibliography occupying twelve pages'is given at the ' 
end of ‘the book: s very small proportion of the 
references are.to normal technical publications, the 
gieat majority being to the- special reports and 
instruction manuals which were produced during the 
war yearg by those responsible for the development , 
-of the various phases of this new and successful means 
-of long-range navigation. 

Altogether, these three volumes form a noteworthy 

«and most welcome addition to radio literature and 
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will ensure that much of the specialized knowledge. 


«nd experience gained at the Massachusetts Institute of 
Technology during the war years is readily available 
pato future workers in this subject. The preface to 


Wwo of the’ books and of others-in the same series: 


concludes with this sentence: ‘The publishers have 
agreed that ten years after the date on which each 
‘volume of this series is issued, the copyright ‘thereon 
shall, be relinquished, and the work shall become 
art of the public domaih". Sixty-five contributors 


o these three volumes have achieved, in the words. 


of & previous reviewer, “a brilliant ahd amazingly 
successful piece of co- -operative authorship”, and the 
, adio, scientific and werde: world is indebted 

"o them for their efforts. ' . L. SurrH-RosE' 
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Population Policy iñ Great, Britain co Sf su ne 


A Report by P.E.P. \ Pp. "viii + 2285 (Loddon : E 
Political and EconomiGPlariing, 1948.) 16s. Het. 


AS the British pedple ablé alia willing -to main- 
tain their numbers, and is it desirable:that^they . 


should ? If, as anticipated, the reply is affirmative, n 


how can we ensure that our children shall be nütürally 
well endowed and properly equipped as members of 
society to face the difficult years ahead ? P.E.P., in 
answer to-these basic questions, assumes that British 
society will remain democratic in’ its devotion to 


individual freedom and that the principles and . - 


Practice of a future population policy—-unfortunately, 
‘not yet even dimly discernible !—will be in ħarmony 
with our traditions. 

[In the decade that preceded the Second World 
War, British opinion was roused by contempórary 
prophets to the dangers of depopulation, then fore- 
cast as-ultimately certain if not imminent. , In these 
immediate post-war years, however, the pkediction 
has been at least temporarily disturbed by a buoyant 
birth-rate, notably that of, 1947,‘ which was higher 
than for any previous year for a quarter of à century. 
The report depends on, the assumption—to P.E:P. 
the only prudent one ih the light of all the available 
evidence over a prolonged period—that, notwith- 
standing temporary spurts of fertility, the. total: 
number of people in Gréat Britain by 1970 will have 
becomé stationary or will be on the decline. "(In such ' 
_ predictions the non-intervention of unforeseen, 
` cataclysmic events is, of course, assumed.) ' "The 
report, in eloquent appreciation of the danger to the 
nation and patriotically inspired, hopes to stimulate 
Britain to & reversal of the expected’ calamitous’ 
décline in both numbers and national vigour. 

lIn the light of racial and dultural affinities, it 
comes, with no surprise to learn that population 
trénds i in Britain closely resemble those of our nearest ' 


continental neighbours. Britain's problem is that of . 
all .Western’ Europe, as nowadays the' region is . 


politically and ideologically conceived, and our’ 
international colleagues seem no more prepared than 
“we are to meet the challenge of a falling birth-rate. 
The position in Eastern, Slavonic, Europe is notably 
differefit and likely within relatively few years, to 
alter: ‘the balance of man-power in the Old World. 
Froin the Office of Population Research of Princeton 
"University comes the estimate fiat, whereas in 1940 
jin \Europe (without the U.S.S.R.) the percentage of 
total man-power made up of men of fifteen to thirty- 
four years was little more than 50, in.the Soviet Union 
it was 61 ; and the forecast that in 1970 the advantage 
of ‘ithe gréat eastern’ Power will be even more. As 
thó report under notice tersely remarks, the political 


. and -econornio „inplications of these estimates require 


noj émphasis. ' 

' For Western Europe : alone, the report fails to 
underline the important differences in geographical . 
fortune between the various countries : it deserves ' 
emphasis that Britain, apart from Belgium, is easily 
the.most densely populated of the occidental Powers, 
its! economic, &nd social prosperity more vulnerable 
than that of any to the threat from an ageing 
population., , The assumption that Britain is not 
overcrowded, but rather. the victim of a geographic- 
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; ally unbalanced distribution of its inhabitants which A 


a 


` 


+ 


- agricultural soils—our richest material possession— ' 
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‘ean and will be corrected, would seem to be too 
readily accepted ; as also the likelihood of our being 
able, to disperse the almost unparalleled congestion 
of our towns, preserving at the same time both the 


‘and the scenically attractive zones of Britain on 
which the physical and mental health of the nation 
increasingly depends. The suggested alternative to 
the establishment of new urban centres at Crawley, 
Stevenage, etc., of their transference to the under- 
populated Dominions, shows the authors to be aware 
of the possible danger which some observers consider 
inevitable in the present official policy of ‘new towns 
for old’. 4 . M 

There is much valuable discussion of an, ‘optimum’ 
population, without, however, an approximation to 
the most advantageous total for the British Isles. 
That it should be larger than the present and continue 
io expand— with an average of 2-5 children per 
family—is regarded as axiomatic ; indeed, on that 
basis the entire argument and conséquent proposals 
rest. Yeb:there is neither criticism nor discussion 
of the recent assertion of an official Australian 
spokesman (here quoted) that “the best population 
for Britain would be 30 millions". There is com- 
mendable insistence, however, that the attainment 


' of a numerical target is not so vital as the removal: 


* 


_of existing obstacles to parenthood and an improve- 
ment in the quality of the population. 

— In these critical years the youth of Britain, whose 
welfare is the sine qua non of the nation’s vigorous 
survival, seems likely to be tempted away on a 
seale of emigration unknown since the trans-Atlantic 
migrations of the late years of the nineteenth century. 
Largely in consequence of the two World Wars, 
the new countries which exert a powerful ‘pull’ 
on British youth have passed from being debtor 
to ‘being creditor nations, able to provide capital for 


' the opening-up of their undeveloped territories and 


for large-scale settlement. But Britain, after two 
generations of declining fertility, can no.longer be 
complacent at the prospect of losing by emigration 
the youngest and most enterprising of its citizens. 
The Dominions should be prepared for the proposal 
that large-scale migration from our shores should 
represent a cross-section. of the British population, . 
both by age and occupation. How this could be 
effected without recourse to compulsion would 
inevitably be one of the more urgent topics for the 
consideration of the research institute for Common- 
wealth population questions, the establishment of 
which is one-of the many wise proposals of the 
report. - . ui 

Although the mortality-rate and the expectation, 
of life in Britain leave scope for improvement—as 
New Zealand’s superior figures under both headings 
show—they are satisfactory when compared with 
those of the great majority of Western nations, and 
it is not in these directions that anxiety exists. Both 
popular impréssion and investigation of the causes of 
the decline in the natural increase of our population 
leave no doubt that easily the most potent of these 
causes is the voluntary limitation of families by 
‘parents whose motives, however accurately guessed, 
cannot be. certainly known without the thorough 
investigation now demanded. It is certain, however, 
that the practice of family limitation -has spread 
from the class of highest social status to the lowest, 
and that with it.has gone a narrowing:of the gap 

etween both their respective birth-rates and their 
oe cultural standards. 
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That parenthood is increasingly a matter of choice 
must be positively welcomed ; but only so long as it 
is inspired by confidence in the destiny of both the 
nation and the civilization it represents. Without 
this sense of destiny on the part of the community, 
the work of the social reformer inevitably. meets 
frustration; which certainly is an aspect of the 
population problem requiring the most earnest 
attention. WALTER FITZGERALD 


HERBS AND DRUGS 
Drugs from Plants i & 
By Dr. Trevor Illtyd Williams. (Sigma Introductions 


to Science, 10.) Pp. 119+ 12 plates. (London: 
Sigma Books, Ltd., 1947.) 68. net. 


HE popular appetite’for information about the 
healing virtues of plants has been abundantly 
catered for. by books written from the angle of 
herbalism. It is a long and honourable tradition, and 
few incidents in the history of science can be. better 
known to the layman than the.original stimulus that 
came to the study of plants from the appreciation, 
however imperfect, of their *value to medicine. 
Unfortunately, the outlook of these modern near- 
herbals remains medieval, and little popular attention 
has been directed to the large number of important 
vegetable drugs in the modern pharmacoposias and. 
to the fact that their number, as witness curare and 
penicillin, is still increasing. ,There is undoubtedly 
room for a book that will do something towards 
making clear to the layman, the distinction between 
herbs and plant drugs. : 
In a series of introductions to science this title is 
&n excellent, indeed almost an inevitàble, choice; 
and the main problem confronting the author has 
been that of selection from the riches offering them; 
selves.: Plant drugs are of all degrees of significance, 
from morphia, without which, it has been said, few 
would be willing to practise medicine, to valerian, 
about the usefulness of which practitioners still 
fiercely argue. With only 119 pages at his disposal, 
the author has followed the sensible plan of selecting 
a few pre-eminent examples for discussion, and his 
choice has fallen upon quinine, followed by digitalis, 
penicillin, ergot, opium and cocaine. The last two 
raise the problem öf drugs of addiction, and the 
author has added hashish (marihuana) for good 
measure. Other important plant drugs are briefly 
catalogued in & single chapter. 

The author states his opinion that works of popular 
science should be entertaining ; and it is also evident 
that he believes a dreadful example should live up 
to its name. The subject in hand lends itself so 
readily to sensationalism that in an account addressed 
to non-technical readers it is hard to know where an 
objective statement of fact ends and a desire to 
horrify begins. Suffice it to say that neither the 
author nor this reviewer has flinched. ' t 

On its technical side the subject straddles chemis- 
try, botany, pharmacology and half a dozen other 
related aris and sciences. This is a formidáble list 
for any publicist to tackle. His apprenticeship to 
chemistry has enabled the author to do what may be 
done towards explaining to laymen the structural 
chemistry of the very complex substances involved. 
He has not always been so happy in other branches. 
References to ‘female flowers’ have got many a 
botany student into trouble; Atropa belladonna is 


t 
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not a tree, and its leaves contain about a twentieth 
of one per cent of total alkaloids, not “$ per cent of 
pure hyoseyamine'". Other statements calculated to 
cause a similar degree of discomfort to botanists 
occur here and there. Pharmacologists in Britain 
rarely use cats to standardize digitalis preparations ; 
frogs are generally used. More important, since it 
involves an analytical principle, it is no longer 
correct to say that the unit of potency is defined as 
the quantity of digitalis: necessary to stop the heart- 
beat of an anesthetized cat or to kill a frog. It is 
defined as the potency of unit weight of an arbitrarily 
selected and carefully maintained standard pre- 
paration. 

This little volume is not a technical handbook, and 
such inaccuracies are therefore of small account. 
What is valuable is its method of approach; and 
the layman who wishes to get a first appreciation of 
‘Nature’s remedies’ may do so here along sound lines. 

W. O. JAMES 


DEVELOPMENT OF SYNTHETIC 
RUBBER ‘IN THE UNITED 
STATES 


BBuna Rubber 
The Birth of an Industry. By Frank A. Howard. 
Pp. xii + 307. (New York: D. Van Nostrand Oo., 
Inc.; London: Macmillan and Co., Ltd., 1947.) 
21s. net. 


"IL author of this excellent book was, until his 
retirement in 1945, vice-president of the Standard 
BOil Co. (N.J.), of which he was principal executive 
Mor more than twenty-five years, directing and 
organising research, technical development and other 
mcelated activities. He is probably the only man who 
mis in & position to tell the story of the birth and 
development of the synthetic rubber industry in the 
BUnited States, and he does so with a detachment 
«which makes one almost forget that he was in the 
sentre of the stage during the whole of the time and 
mhat, but for his faith and persistence, synthetic 
subber might not have been produced in the United 
States in time to prevent a calamity. 
The book falls naturally into two parts, the first 
lealing with the period from 1919 until 1939, and 
mohe second with the war years. n 
Co-operation between the Standard Oil Co. and 
ts subsidiaries of America and the I.G. Farben- 
ridustrie of Germany led to the formation in 1929 
sf a joint company, the Standard—I.G. Company, for 
he purpose, among other things, of enlarging 
»0-operation in research and development on new 
eroduets and processes. ‘The final result of: this 
:0-operation brought to America the technique of 
he preparation of Buna S, an all-purpose synthetic 
"ubber better known in Britain as GR-S, obtained 
vy the copolymerization of butadiene and styrene. 
The author tells how he instigated the original 
wapproach to the German company and of the liaison 
«ork which he afterwards carried out. He had 
alized in the early ’twenties the enormous potential 
value (to his country) of an all-purpose synthetic 
ubber, and his Company tried to interest rubber 
nanufacturers in Buna S. Quite naturally, however, 
hey: were apathetic, as there were ample supplies of 
he natural product, and the Government was not 
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prepared .to subsidize the necessary development 
work even after the start of the War in Europe. 
Howard tells with what sense of urgency he and his 
colleagues regarded the necessity for the setting up 
of a synthetic rubber industry and how, in the face. 
of general apathy, his Company decided to erect the 
necessary plant for the manufacture of Buna S on a 
small seale. ; 

Even after Pearl Harbour, all their efforts to get 
this vital material made on a large scale came to 
nothing time and time again, until the setting up of 
the Baruch Committee in August 1942; and the 
resulting appointment of a rubber director "with 
absolute power cleared away all the diffieulties, with ' 
the restlt that in a very short time the American 
synthetic rubber industry was among the largest in 
the country. 

"This book is so outstanding that it is unfortunate 
that, in Great Britain at least, the title may Have the 
effect of limiting its readers to rubber scientists ; 
but it is so well written and tells its thrilling story in 
such a clear and unprejudiced manner that it should 
command & much wider audience. 

‘The printing and binding are first-rate and the 
only errors detected were “Briton” for "Britain" in 
what may be considered a controversial passage on 
page 110, and the spelling of the surname of Wallace 
H. Carothers with a ‘u’. -The appendix of 51 pages 
will be much appreciated by those readers who wish: 
to delve more deeply into the history of Buna S. 

; ` C. W. Lona 


PROCESS HEATING IN INDUSTRY 


Industrial Applications of Infrared 
By James Doyle Hall. Pp. x + 201. (New York and 
London: McGraw-Hill Book Co., Inc., 1947.) 21s. 


N 1938 publicity was first given to the use of 
radiant heat from electric lamps for the acceler- 
ation of paint drying. Since then the technique has' 
been developed and extended, and now radiant. 
heating is being used in many different industrial 
processes. Other sources of heat have been intro- 
duced. The present book, written by a lamp engineer, 
is concerned primarily with the use of electric lamps; 
and it describes in some detail the properties and 
design of lamps, reflectors, conveyors and other 
associated equipment for a very wide range of 
applications. A most notable feature is the inclusion 
of more than a hundred illustrations of working 
installations. 

A few pages are devoted to ‘radiant cup’ gas 
burners; but no mention is made of the radiant plate 
type of oven which is quite common in Great Britain ; 
nor is there any reference to the industrial use of 
electric heaters with nickel-chromium elements for 
giving higher intensities of radiation than are possible 
with lamps. 

Within. the limitations which the author has set, 
the. book presents the case for radiant heating in a 
clear, attractive ‘and readily usable manner, and it 
should be of considerable help to production engineers. 
It does, however, suffer to some extent from its own 
limitations. The case for lamp heating might have 
been stronger if the book had included a balanced com- 
parison with other methods of process heating which 
are widely used in many of the fields discussed in 
the book. M. R. Gavin 
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The Journal of the Institute of Metals 

Vol. 72, 1946. Edited by N. B. Vaughan. Pp. Ivii+ 
132--80 plates. (London: Institute of Metals, 1946.) 
£3. ' : 


a 


'TOLUME 72 of the Journal of the Institute of 
Metals contains 721 pages of text together with 

an index oceupying another ten pages, and fully 
maintains the high standard expected from this 
publication. Practically every aspect of non-ferrous 
metallurgy coming within the scope of the Institute, 
is represented in the twenty-six papers, together with 
the discussions and correspondence upon them. To 
the metallurgist, the engineer, and the physicist 
concerned with the fundamentals of the metallic 
state alike, there is a direct appeal. The presidential 
address of Col. P. G. J. Gueterbock is of more than 
normal interest to those concerned with the health of 
the metallurgical industry as a whole, and the 
thirty-sixth May Lecture by Prof. N. F. Mott 
illuminates the relationship between atomic physics 
and the strength of metals. Of the remaining papers, 
the effects of residual stresses are considered in 
relationship to the fatigue of aluminium alloys; and 
Lunt and MacLellan give a detailed mathematical 
treatment of the wire-drawing process. H. W. L. 
Phillips deals at length with the alloys of aluminium 
containing magnesium, silicon and iron, and has an 
interesting account of the application of some thermo- 
dynamic principles to the liquidus surfaces of these 
materials. Corrosion problems, which have always 
interested the Institute, are dealt with in four papers, 
of which one may perhaps-particularly mention that 


of Dr. Cuthbertson on the resistance to sea-water - 


corrosion of some «-tin bronzes. The structure of 
ingots and castings is the theme of three papets ; 
ageing effects of three more, and fatigue problems 
crop up repeatedly. There will, in fact, be few con- 
cerned with non-ferrous metallurgy to whom some of 
the contributions are not of direct appeal. 

Considering present-day difficulties, the editor and 
his staff are to be congratulated on an admirably 
produced volume, and on the illustrations; which, as 
usual, attain a very high standard. 


Swelling and Shrinking 

A General Discussion by the Faraday Society held 
at the Royal Institution on 24th, 25th and 26th 
September, 1946. (Transactions of the Faraday 
Society, . Vol. 42B.) Pp. 304. (London and Edin- 
burgh: Gurney and Jackson, 1946.) 20s. 


e Boe publication brings together the series of 
thirty-four papers read at the Royal Institution 
meeting in 1946, together with summaries of ‘the 
discussion which took place and some subsequent 
communications. An account of the discussion 
appeared in Nature shortly after the meeting (158, 
571; 1946), and need not be duplicated here. It is only 
necessary to commend this volume as a most useful 
reference book for all who are interested in any aspect 
of the physical interaction of polymers with liquids. 
The field covered is extremely wide, ranging from 
aqueous systems possessing & well-defined structure 
which can be studied by X-ray methods to non- 
polar systems in which the components show a close 
approximation to random mixing. i 

As usual in the Faraday Society discussions, the 
subjeot is covered in an extensive rather than an 
intensive manner. This volume will therefore be. 
found extremely useful as a first source of inform- 
ation, and it serves this purpose the more admirably 
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in view of the fact that specialists from so many 
different fields have contributed, thus bringing together 
under a single cover papers which might otherwise 
have been scattered through a wide diversity of 
journals. 


Visages de la mathématique 

Essai de semi-vulgarisation de quelques aspects 
fondamentaux de la pensée mathématique. Par Dr. 
Pierre Defrise. Pp. 126. -(Bruxelles: J. Lebégue et 
Cie., n.d.) 60 francs. à 


M oema research has two aspects. The 
more obvious is the solution of problems which 
arise in the branches of the subject already known. 
But there is also the logical and philosophical study 
of the foundations of mathematics, and of the 
relation between its different branches. Strangely 
enough, it is the second aspect as well as the first 
which is indispensable for a full understanding of 
modern physical theories, such as relativity and 
quantum mechanics. Dr. Defrise believes that a real 
understanding of science is impossible without at 
least a general idea of this second aspect. He has 
therefore tried to give a treatment of non-Euclidean 
geometry, the 'axiomatie method', the theory of 
groups, invariance and transformations, in a form 
requiring no knowledge of mathematics beyond the 
ordinary school course and suitable for the non- 
specialist reader. But this reader must possess a 
logical mind and a capacity for abstract thought 
which are not ‘characteristic of ‘the man in the 
street’ in Great Britain, whatever is the case in 
Belgium and France. However, the reading of this 
little book would be very profitable, if not always 
very easy, to teachers of elementary mathematics in 
Britain, as Dr. Defrise’s emphasis is on that aspect 
of geometry which is entirely omitted from our 
ordinary school course. H. T. H. Praeero 


A Picture Book of the Whole Coast of England 
and Wales : 

An Acdount of Variety in Scenery and its Causes. 

By J. A. Steers. ` Pp. vii+36+148 plates. (Cam- 

bridge: At the University Press, 1948.) 105. 6d. net. 


HE first Minister of Town and Country Planning 

commissioned Mr. J. A. Steers to carry out a 
personal survey of the whole coast-line of England 
and Wales and to present an assessment of its varied 
scenery which might serve as a guide should legis- 
lation to conserve the coast from further spoliation 
be regarded as necessary. The results of the survey 
were published as a large volume, “The Coastline of 
England and Wales", issued by the Cambridge 
University Press. In order to make the unique 
collection of 115 photographs available to a wider 
public, the publishers have reproduced them, together 


` with thirty-one others and two colour-photographs, 


in this attractive picture book. A map shows the 
position of each picture, and there are brief notes on» 
each; while in fifteen informative pages the author 
has dealt with the chief types of coast and the origin» 
ofeach. The photographs are remarkable in that they 
avoid hackneyed subjects and’ often present well- 
known views from an unusual angle. The Royal Geo- 
graphical Society has permitted the reproduction ofe 
tho. map assessing coastal scenery, and Dr. Fraser 
Darling contributes an introductory essay. The 
result is a book which can scarcely fail to whet the 
reader’s appetite for a taste of the larger volume. 

L. D. S. 
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COLOUR -VISION 


URING the last few years, an air of dissatis- 

faction has become apparent in some quarters 
over the adequacy of the orthodox colour vision 
theories to explain the facts. There has, even been 
some dispute about the facts themselves; but there is 
ab least agreement that since one wave-length can be 
distinguished from another by its. colour, some 
mechanism of colour discrimination must exist in the 
retina. All the theories have something in common, 
in that they all assume that there must be more than 
one type of receptor in the retina, the types differing, 
inter alia, in their spectral sensitivity. Given these 
different receptor types and assuming that they can 
send messages to the brain which give rise to dis- 
tinctive colour sensations, then we evidently have 
the essential ingredients for & colour discrimination 
mechanism. Current argument is largely concerned 


with the probable number of these distinctive | 


receptors, ranging from the two anatomically distinct 
types as suggested by Dr. E. N. Willmer on histo- 
logical grounds to seven as postulated by Prof. H. 
Hartridge in his polychromatic theory. Three has 
previously been the most popular figure—a choice 
stemming from colour-mixture experiments. 

This question was the subject for a full-day dis- 


cussion in Section I (Physiology) of the British . 


Association during the recent meeting at Brighton. 
The discussion was opened by the presidential 
address to the Section given by Prof. H. Hartridge, 
in which he elaborated the arguments in favour of at 
least seven different receptors. He referred to a 
number of phenomena which he felt were inadequately 
explained by existing theories, among them the sup- 


pression of the colour fringes which must be formed’ 


around the image of a point source of light according 
to reliable data on the chromatic aberration of the 
eye, and also the changes in colour which occur when 
the angular size of & test object is reduced, particu- 
larly the change from yellow to white and blue to 
black. The suggestion that this was due to the 
blue-blindness of the central fovea could not, he said, 
be upheld, since similar changes were observed all 
over the retina; moreover, the changes could be 


reversed by increasing the intensity of the stimulus. 


Another piece of evidence which was difficult to 
«reconcile with the trichromatic theofy was the notch 
min the luminosity curve in the yellow part of the 

spectrum, as observed by Sloan and by Wright under 
«certain conditions of reduced field-size,and reduced 
millumination. The explanation, as he conceived it, 
«was the existence of a yellow receptor which, when 
WMhe stimulation was reduced, became inactive and 
»onsequently left a dent in the luminosity curve. He 
also felt that the colour-mixture curves—the di- 
^hromatie coefficient curves—obtained by Willmer 
and Wright under small field conditions were so 
lifferent from the normal trichromatic coefficient 
surves that they could not be interpreted merely in 
rms of the inactivity of only one receptor out of 
shree. 

One difficulty faced by any theory postulating a 
wmber of different colour receptors was the close 
similarity in the value of the visual acuity obtained 
;oth for white light and for various monochromatic 
ights. It might be expected that stimulation with 
nonochromatic light, would leave a considerable 
oroportion of the retinal receptors either inactive or 
vith greatly reduced activity, so that there would in 


effect be considerable gaps between the receptors 
actually functioning. This might be expected to lead 
to a marked loss of resolving power, and: Prof. 
Hartridge was not prepared to accept the idea that 
involuntary eye movements caused the image of an 
acuity test object such as a Landolt ring to be 
scanned by the retinal mosaic, in much the same way 
as a television picture is scanned. He considers that 
the evidence on eye movements at present available 
does: not support the idea that any such scanning 
takes place. 

Moreover, when he studied the question of the 
fixation areas of the retina used for different colours, 
he has found from experiments with' his micro- 
stimulator that different ‘areas appeared to be used 
for different colours, and he claimed to be able to 
map out such fixation areas on his own retina. Also, 
as had been suggested many years ago by Holmgren 
and by Fick, a small white point of light appeared 
in different colours according to the point on the 
retina used to view it. 

For these and other reasons, Prof. Hartridge 
believes that the different colour receptors tend to 
be arranged in clusters and that while there are three 
main types of receptor—orange, green and violet 
receptors—there are in addition a smaller proportion 
of red, yellow, blue-green and blue receptors. He 
visualized them as having fairly narrow spectral 
sensitivity curves on the lines of the modulator 
curves reported by Prof: "Granit, and although he 
conceded that foveal vision might be nearly tri- 
chromatic, he believes that the peripheral retina is : 
certainly polychromatic. 

Following the presidential address, shorter papers 
dealing with different facets of the same problem 
were given by Dr. K. Tansley, Dr. W. D. Wright and 
Dr. E. N. Willmer. Dr. Tansley reviewed the electro- 
physiological evidence provided. by Prof. Granit’s 
experiments. -She emphasized that the existence of 
a receptor mechanism with a sensitivity which varied 
with wave-length was not in itself evidence for a 
colour perception mechanism, and she also pointed 
out that although the nerve impulse records obtained 
by Granit were single fibre records, the condition of 
stimulation in which a large area of the retina was 
illuminated made it virtually certain that the 
response was, in fact, the integrated and interacting : 
resultant from a number of receptors. Studies on a 
variety of retine—snake, frog, cat, etc.—had revealed 
not only the scotopic sensitivity curve associated 
with the rods and the photopie' sensitivity curve 
associated with the cones, but also much narrower 
curves described by Granit as modulator curves. 
These curves were sometimes recorded as humps on 
the broader sensitivity curves, sometimes as individual 
narrow curves; they had also been derived from a 
comparison between the sensitivity of the retina 
before and after light adaptation. Some seven 
modulator curves had been reported altogether, 
although only in the case of the cat had all seven 
been found in the same type of retina. 

As a result, however, of the development of a 
polarizing technique in which records were obtained 
from a retina while a polarizing electric current was 
being passed across the retina in a given direction, 
Granit now appeared to be of the opinion that these 
seven modulator curves were in reality the result of 
interaction between three groups of receptors’ the 
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maximal sensitivity of whieh occurred in the spectral 
regions of 450, 520 and 610 mu. 

Dr. Tansley acknowledged that these conclusions 
could only be extended to human vision, particularly 
human foveal vision, with some hesitancy ; because 
whereas the cat's: retina, for example, exhibits 
elaborate eróss-eonnexions, the human fovea has 
much more direct connexions between receptors and 
optic nerve fibres. It was also true, as was mentioned 
in the discussion, that the animals investigated by 
Prof. Granit were not believed to possess colour 
vision; but Dr. Tansley explained that the micro- 
electrode technique had in practice proved much 
more difficult to apply to a retina such as that of the 
pigeon, which was capable of colour discrimination. 

Dr. Wright dealt with the elements of colour- 
matching phenomena, and showed that, even if there 
were a yellow receptor, the sensation of yellowness 
could not be uniquely associated with its stimulation, 
since yellowness can also be produced by a mixture 
of monochromatic red and green radiations and 
therefore by the combined activity of the red and 
green receptors. It followed that any phenomenon 
observable with a yellow pigmented surface as test 
object must certainly involve the red and green 
receptors, since such & surface reflects light over a 
wide band of wave-lengths from the red to the green 
region of the spectrum, and the yellowness of the 
surface would arise primarily from the simultaneous 
activity of the red and green receptors. Thus the : 
change from yellow to white with field-size could not 
be associated either with fhe presence or absence of 


a yellow receptor and coüld provide no evidence for , 


or against such a receptor. 

Again, the fact that the additive mixture of red, 
green and blue radiations produced colours which 
,were too desaturated for an exact match of the 
colours in the spectrum was easily explained on the 
assumption that no physical stimulus, particularly 
no green stimulus, was capable of stimulating only 
one receptor and therefore of giving a physiologically 
pure response. This would naturally be the case if 
. the sensitivity curves of the trichromatic theory were 
broad curves overlapping to some- considerable 
extent. It was, in fact, quite easy to explain the 
calculations associated with colour-mixture experi- 
ments by analogy with an alloy having only three 
constituent metals. 

Three processes were thus adequate to explain 
colour-matching phenomena and gave the simplest 
picture of a suitablé mechanism, although tri- 
chromatic colour matching did not in itself prove 
conclusively that more than three types of receptor 
were impossible. The strongest positive argument 
for only three processes came from the stability cf a 
colour match under a wide range of light and colour 
adaptations. If more than’ three processes ‘were 
involved, then it would not be expected that as their 
relative sensitivities were changed in various ways 
by’ different adaptations, the same combination of 
only three stimuli would continue to provide a match 
of any given test colour. 

\Dr. Willmer approached the subject from the 


histological and anatomical point of view, and had , 


been led to his hypothesis in an endeavour to explain 
colour perception in terms of the two types of 
receptor known to exist in the retina—the rod and 
the cone. He accepted the need for three mechanisms 
to satisfy the requirements of colour-matching data; 

but regarded the third process as arising from a 
distinction between the sensitivities of more centrally 


ih 
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placed high-threshold rods and peripheral low- 
threshold rods, and from high-threshold rods working 
in combination with cones, as rod-cone units. He 
referred to the three chief types of bipolar cell as 
described by Polyak, namely, the midget, the flat 
and the mop bipolar, and suggested that these might 
be associated with the three processes. The absence 
of the mop bipolar in the central foyea would fit in 
with the dichromatism and tritanopic character of this 
area of the retina; but the validity of his theory 
hinged very much on the question of whether the 
fovea was populated purely by cones, or whether 
receptors that he hag: described as high-threshold 
rods were also present. On this point he considered 
the evidence was inconclusive. He also referred to 
Prof. W. E. Le Gros Clark’s work on the lateral 
geniculate body where, from studies of the degener- 
ation following lesions or damage to the optic nerve, 
three distinct cell groups had been observed. From 
considerations of their anatomical association with 
particular areas of the retina, Willmer suggested that 
group a of larger cells might be linked with the blue 
receptors (low-threshold rods) outside the central 
fovea, while groups b and c of smaller cells were 
linked with the green (rod-cone units) and red 
(cones) rebeptors both in the fovea and extra-fovea. 

In the general diseussion which followed, the 
merits of these arguments were considered at length, 
and it was apparent time and again that the impos- 
sibility of linking a given subjective phenomenon 
with a specific physiological process left the door 
wide open for speculation. This was illustrated, for 
example, by a reference to the Stiles-Crawford effect 
of the directional sensitivity of the retina. Until the 
origin of the directional sensitivity is known, the 
variation of the effect with wave-length can scarcely 
-be used as very strong Sui for either this or 
that theory. 

Prof. R. A. Morton brought the discussion to earth: 
when he described the possible photochemical sub. 
stances which might exist in the retina; and while 
he suggested, for example, that it was possible that 
retinene could exist in different ionic states in the 
retina, yet it was hard to believe that more than 
three, or at most four, light-sensitive substances coulàli 
co-exist there at the same time. He pointed out that 
since these three or four substances might fade aw 
different rates, the different combinations that might 
occur at different times could give the illusion o 
more than three or four primary substances. I» 
reply to a specific question from Prof. Morton, Prof 
Hartridge hesitated to claim that there were sever 
distinct light-sensitive substances in the retina ; yet 
if the polychromatic theory were correct, there woul 


‘presumably have to be some distinctive chemica 


characteristics which differentiated one recepto: 
from another. 

Prof. Morton admitted that the photo-chemist, 
had been given a clear challenge to discover wha 
light-sensitive substances were to be found in th» 
retina, and we have probably to become reconcilec 
to the idea that until the more objective methods o 
histology, chemistry and electro-physiology have 
unravelled more of the secrets of the retina, theorie» 
of colour vision must remain more or less speculative 
So many odd phenomena have to be explained, some 
quite trivial, some of fundamental importance, tha» 
the protagonist of any theory would have a har 
task to convince the sceptics that his theory wa: 
complete in every respect, and he would probably bi 
unwise to attempt it. 
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MARINE FISHERIES OF GREAT- BRITAIN 


N September 13 a symposium on fisheries was 

held by Section D (Zoology) of the British 
Association, under the chairmanship of Prof. H. 
Graham Cannon. 

Mr. Michael Graham opened with a paper on the 
theory of fishing, as it had developed since T. H. 
Huxley’s common-sense dictum of 1883. This was 
that if natural mortality took more fish than the 
fishermen, did, it was useless to regulate fishermen, 
whose efforts had no appreciable effect on the number 
of fish in the sea. In the meantime, history has 
shown that, in the demersal fish stocks near the 
British Isles, there is a persistent downward trend in 
catch per unit of effort, culminating in a chronic 
state of no profit in the 1930’s. Marking experiments 
gave returns of 36 rising to 40 and 55 per cent of 
plaice returned within one year of marking. In order 
to put the facts in their places, it has been necessary 
to develop a theory of fishing. Now that eleven 
nations have signed the agreement of 1947, by which 
they will take a variety of useful measures as a start, 
it is necessary to state’ the theory in the universal 
language of mathematics, so that all parties can 
assess precisely what is advocated. The theory, as 
developed by the Ministry of Agriculture’s Fisheries 
Laboratory at Lowestoft, began with Huxley’s 
dictum about natural mortality and mortality by 
fishing ; and added the factor of growth, because it 
is & fall in weight rather than in numbers that hurts 
the fishermen. The latest form of the theory is an 
equation by Beverton and Holt, which enables con- 
servative measures, such as mesh regulation and 
control of fishing power, to be measured against 
each other in terms of the steady yield that would 
be obtained under different conditions. Attention was 
directed to Huxley’s attack on any regulations that 
were not supported by strong evidence, and it was 
emphasized that the onus for showing the need for 
regulation should always lie on those who advocate it. 

It was, therefore, quite in keeping that Mr. E. 
Ford should follow with a paper directing attention 
to the strong individualism of fishermen, as perhaps 
their most marked common trait. He has found the 
same individualism in fishery research workers, and 
said he suspects that it is also characteristic of fish ! 
Mr. Ford made it clear that he regards these mani- 
festations as important, and pleaded against their 
submergence in team-work. The chairman supported 
him in this; the present writer had not the oppor- 
tunity of pointing out that strong individualism is 
characteristic of the members of all good teams, as may 
be checked by observations in any cricket pavilion. 
Probably Mr. Ford and also the chairman meant 
to attack petty hierarchies. It was clear that, as Mr. 
Ford sees it, the main problem of organisation of 
research, or of any other activity, is the use and 
encouragement of individuality, not its smoothing or 
repression. As it was, put to ‘Alice’, “What does 
I1+1+1... make ?”; and Mr. Ford sees each 1 
different from the others. It is respectfully suggested 
that the answer to this problem is the team, as 
properly understood. 

In refreshing contrast to the preceding two papers, 
Mr. G. A. Steven gave a straightforward account of 
& piece of descriptive fishery research, namely, the 
elucidation of the seasonal cycle in the mackerel of 
the Celtic Sea. Contrary to general belief, the main 
spawning ground of the mackerel is in an area as big 


A 


as Cornwall, lying over the edge of the continental 
shelf south of Ireland. Spawning takes place in 
summer, shifting to the eastward from April to June ; 


‘but the movement of fish successively joining it is 


westerly. During the winter, the mackerel is a 
demersal fish, lying near slopes in the depth contours, 
for some reason as yet unexplained. Turning to 
races of mackerel in other parts of the world, Mr. 
Steven has found evidence of ẹ similar behaviour 
pattern, correlated with depth, but naturally pro- 
ducing superficially different ‘appearances where the 
depth contours are differently orientated. Thus, 
spawning in the Skagerak is crowded in to the coast, 
and so on. Prof. W. Garstang expressed the pleasure 
of the meeting at listening to Mr. Steven’s vivid 
account of this work, and referred to his own interest 
in the subject more years ago than he claimed to 
remember. As a fishery naturalist at Plymouth, he 
had found that while all the European mackerel 
populations resemble each other closely, the North 
American mackerels are distinguished clearly, in 
samples of as few as a dozen, by having more spots 
in their pattern, and in other meristic characters. 

Prof. J. E. G. Raymont gave an account of the 
now famous experiments on fertilization of Loch 
Sween, especially of the effects in increase of fauna 
of the loch bed—Chironomids, Cardium, etc. Bar the 
possibility of the effects being by ill-chance due to 
natural fluctuations—a “point raised later by Dr. 
Cole in discussion—the results showed very clearly 
how fertilization with nitrate and phosphate had led 
to notable increases in benthos, time-lagged compared 
with the increases in plankton, and persisting for a 
year or so after-fertilization had ceased. Increased 
growth of flounders and plaice followed, achieving 
values equal to the best natural areas. Prof. Raymont 
called for extension of the work to an inshore area 
of the more open sea; but in«the discussion that 
followed, doubt was expressed whether a suitably 
self-contained area could be: found. 

For Mr. A. R. Margetts and himself, Mr. S. J. Holt 
read a paper on the effect of the War on the stock 
of plaice. Using Beverton and Holt’s equation, 
already given by Mr. Graham, they had worked out 
what the density of plaice at the end of five years 
rest from fishing should be, on the basis of data of 
growth and mortality from the inter-war period. 
The estimate agreed fairly well with the actual 
density in 1945, obtained by back extrapolation from 
1946, in which year the series of observations was 
renewed. However, not all the plaice in the North 
Sea enjoyed a respite from fishing. The younger 
fish on the eastern side of the North Sea suffered 
increased fishing from an augmented Danish fleet. 
The resulting thinning probably accounted for the 
increased growth-rate found in the younger fish, and 
it was only after the necessary allowance had been 
made that the theory gave precisely the same result 
as the actual, namely, five-fold. In order to take 
account of changes in growth-rate with changed 
density of stock, resulting from changed fishing-rates, 
the authors had used conclusions from Dr. Ben 
Dawes’ experiments on growth of plaice in relation 
to food supply, supported by Margaret Brown’s work 
on trout. With these they again applied the equation 
for the yield of a fishery, but with the plaice in the 
position of the fisherman, and the food of the plaice 
as its ‘fish’. : 

* 
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In the symposium as a whole, the present writer 
got the impression that many zoologists preferred 
the more robust factual papers, and regretted the 
, necessity for mathematical theory—useful as it has 
been in the more delicate and abstract sciences of 
physies and chemistry. MICHAEL GRAHAM 
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INBREEDING AND HYBRID 
VIGOUR IN, CROPS AND 
LIVESTOCK 

T the British | AssÓciation meeting in Brighton, 
Sections M. (Agriculture), K (Botany) and D 
(Zoology) held a joint discussion on September 10 
to discuss “Inbreeding and Hybrid Vigour in Live- 
stock and Crop Improvement". The chair was taken 
by Sir John Russell. 

The symposium was opened by Dr. J. M. Ras- 
musson, director of the Swedish Sugar Company’s 
Breeding Institute, at Hilleshég, Sweden, with an, 
account of his extensive work on the improvement 
of Swedish sugar beet. The chief effects of inbreeding 
sugar beet are to inerease genetical homogeneity and 
to decrease productivity. At the same time, the 
adaptability of the plants to varying environmental 
conditions is lowered while the effects of environ- 
mental differences are increased: the plants are, in 
fact, less able to tolerate and. adjust themselves to 

. changes in external circumstances. The chemical 
constitution of the root, an important consideration 
in sugar beet, is scarcely,affected by inbreeding. 

The chief value of inbreeding is therefore to pro- 
duce lines with specific and reliable features. It may 
also be of use in isolating lineg’in which troublesome 
associations between desirable and undesirable char- 
acters have been broken by changing the linkage 
relations of the genes. No practically useful types 

: have been produced by continued self-pollination in 
Sweden; butaless-rigorous type of inbreeding, based 
on the use of maternal progenies between which 

. Selection is exercised, has given valuable lines. It 
has been observed, too, that rigorous mass selection, 
especially where the number of parent plants is kept 
small in each generation, produces the practically 
useful results of loose inbreeding. 

When these various partially inbred lines have 
been raised, suitable mixtures of them can be used 
in bulk crosses. When this is done, nearly all the 

n(n— 1) 

2 
crosses possible between the n lines are present more 
or less equally in the bulk. The bulk crosses are of 

‘commercial value because of their high yields and 
adaptability to environmental circumstances. The 
more different in origin were the parent lines, the 
greater the improvement on crossing; and crosses 
between lines produced by mass selection under 
different conditions generally excel those between 
lines raised by selection between’maternal progenies. 
The effect of crossing, like that of inbreeding, on the 
chemical constitution is small. Sugar percentage may 
-be slightly reduced though not to an extent sufficient 
to offset the increase in root yield. 

Dr. Rasmusson concluded by mentioning a special 
case of crossing. Tetraploids, produced by colchicine 
treatment, yield 5-10 per cent less sugar than the 
comparable diploids. But the triploids from crossing 


seed is from crossing though, of course, all the 
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diploid and tetraploid exceed the diploids by some 
5 per cent. The triploid lines cannot, of course, be 
maintained from seed; but bulk crossing of diploids 
and tetraploids yields a mixture of the three chromo- 
some types the average productivity of which 
sufficiently exceeds that of the diploid to make it 
commercially valuable. 

Prof. R. A. Fisher next dealt with the genetical 
theory of inbreeding, which, as he pointed out, is 
essentially a means of manipulating the genetic 
materials so as to control their structure and com- 
position. Inbreeding produces lines of predictable 
behaviour, particularly in their properties inf sub- 
sequent crosses, even in respect of the numerous genes 
the effects of which are so small as to preclude their 
being followed by the mendelian method. Inbreeding 
is a tool the success of which has been so great in 
plant improvement that it can searcely fail to achieve 
wide use in both plant and animal improvement in 
the future. Yet & theoretical understanding of its 
operation seems largely to be lacking, and very 
diverse opinions are held at present as to the reason 
for its success. 

It is clear that the effect of inbreeding, particularly 
the production of an inbreeding depression which can 
be wiped out by one generation’s crossing, must 
imply dominance of the genes concerned, and the 
genetical theory of the origin of dominance throws 
some light on how this could come about. The lines 
isolated by inbreeding differ greatly in their genetical 
qualities, and selection can be exercised among them 
at three stages in their production, namely, in the 
choice of individuals with which to start the in- 
breeding, in the choice of individuals for continuing 
the lines during the inbreeding, and in the choice of 
lines, once established as true-breeding, for use, 
especially in subsequent crosses. Of these, selection 
among the established lines is the most valuable, 
because the true-breeding nature. of these lines 
permits selection based on extensive testing of a wide 
variety of them. Indeed, this facility offered’ for 
increasingly accurate selection is the essential 
advantage conferred by inbreeding. The rapid 
improvement in the accuracy of variety trials, made 


' possible by replicated and randomized field designs, 


has played an important part in refining the selection 
which has, been so successfully practised in the 
production’ of hybrid maize. 

Mr. G. M. L. Haskell, who followed Prof. Fisher, 
gave an account of the theory and practice of hybrid 
maize production. Hybrid maize represents so great 
an advance over the open-bred varieties which pre- 
ceded it that it has now replaced the latter virtually 
completely in the corn belt of the United States. 
Maize is naturally a eross-pollinator, and genetically 
the plants are mostly heterozygous. ` Ordinary 
methods of selection had shown themselves incapable 
of materially improving the ópen-bred varieties of 
maize before the new methods were introduced. The 
introduction of the inbreeding technique has led to 
the production of a great variety of lines which, 
though all showing inbreeding depression in greater 
or lesser degree, are uniform and virtually true- 
breeding and have satisfactory plant characters. 
Hybridization of inbreds, which is made easy by 
the moneecious habit of the plants, produces offspring 
the hybrid vigour of which is often such that they sur- 
pass in yield not merely the inbreds themselves but 
also the open-bred varieties from which these inbreds 
were’ produced. Every one of the hybrid plants is a 
potential yielder, and the hybrid families are uniform 
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in appearance, time of maturity and disease resistance. 
The more diverse the parentage of the inbreds, the 
more likely they are to combine well in giving high- 
yielding hybrids. Combining properties vary from 
inbred to inbred and represent a character for which 
breeding can deliberately be practised. 

Mr. Haskell described the commercial methods 
used in the United States for inbreeding and hybrid- 
izing maize, both in sweet corn where first crosses 
are used for commercial production, and in field corn 
where double crosses, made between two first crosses, 
are preferred. The special problems of breeding maize 
suitable for Great Britain in regard to photoperiodism 
and cold-hardiness were mentioned in conclusion. A 
feature of Mr. Haskell’s paper was the wealth of 
lantern slides with which all its points were illustrated. 

In the fourth contribution to the discussion Dr. 
H. P. Donald dealt with the use of inbreeding and 
crossbreeding in livestock production. Breed crossing 
is not an uncommon practice in animal husbandry. 
Sometimes it is indiscriminate, particularly where, as 
in Britain, many breeds are kept. Such crossing is 
not intrinsically undesirable though it must always 
indicate a lack of purpose in the breeding aims. 
Other crosses are made deliberately for purposes such 
as that of distinguishing the sexes at hatching in 
poultry. Crossbred animals may also be better fitted 
to particular environments. For example, the 
Zebu-cattle crosses in northern Australia combine 
good heat tolerance and quick growth; but have 
lost some popularity because of their intractability 
in handling. In the extreme case breeds might be 
kept as inbreds solely for the purpose of producing 
erossbreds. A further type is cyclical crossbreeding, 
where successive generations are mated to two, three 
or four breeds in turn. This should conserve the 
greatest part of any heterosis that the crossbreeding 
could give without the necessity of always going 
back.to the pure breeds for crossing; but it has yet 
to be shown that the heterosis so obtained is worth 
while. 

Inbreeding has not so far been widely tested as a 
preliminary to crossbreeding in livestock, because 
of the great experimental expense. It is known, how- 
ever, to result in depression of such characters as 
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viability, fertility and milk production. Many defects’ 


like scrotal hernia and cleft palate also appear. Slow 
inbreeding under selection might help to overcome 
these troubles, but many of the lines must in'any event 
be discarded. The exploitation of inbreeding followed 
by crossbreeding is too expensive for the ordinary 
mfarmer and must require a new breeding organisation. 
This has been developed for the 'Hyline' poultry in 
mho United States. These birds resemble double-cross 
mcaize in their method of production and they cannot 
Moo successfully bred on by the farmer. They show 
aybrid vigour more in the rate of survival than in 
"She egg production of surviving hens. 
The complementary use of inbreeding and cross- 
«breeding in animals has potentialities in three ways: 
~to exploit hybrid vigour, to fit the requirements of 
aew territories, and to improve breeds within their 
ywn limits when simple selection ceases to be effective. 

WKt remains to be demonstrated, however, in each 
yase whether the gain in production will pay for the 
-&bour and expense of the method. 


The final paper of the meeting was given by Dr., 


X. Mather, who discussed the genetical principles 
«und problems of inbreeding and crossbreeding as a 
nethod of plant and animal improvement. In in- 
ereeding plants, such as wheat, peas and tomatoes, 
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homozygous lines of uniform excellence can be 
maintained by the natural breeding system of the 
crop. This is not possible with crossbreeders, in 
which varieties and breeds, though in equilibrium 
from generation to generation, must always consist 
of a heterogeneous collection of heterozygous indi- 
viduals. Genetical variation is inevitable and the 
average of the variety must in consequence always 
be below the best. The homozygotes produced by 
inbreeding are always poor in such species. Uniform 
and predictable groups of heterozygotes can, how- 
ever, be obtained by artificially crossing these 
homozygous lines. Thus it,is the aim of the method 
of inbreeding and crossbreeding deliberately to pro- 
duce heterozygotes unifofmly approaching the best 
individuals of the;open- -bréd varieties and so, as 
groups, excelling the &verage of the varieties; and 
further to produce these heterozygotes consistently 
generation after generetion. 

Five problems arise with this method of breeding. 
First, there is the great multiplieity of inbred lines 
which can be raised and must be tested. In the past 
the desirable inbreds have been discovered by trial 
and error. Those which give the best hybrids are not, 
in fact, always themselves the most productive 
inbreds. Combining ability is the critical character 
of the inbreds, and it is on this character that they 
must mainly be selected. Quicker methods are 
needed for sorting out the lines with valuable com- 
bining properties from the mass of their less useful 
fellows. 

The second problem is. raised by the poverty of 
the inbreds themselves. They are expensive to keep, 
and their immediate yield of hybrid offspring when 
erossed is low, so that hybrid production is costly. 
Various methods, such as double-crossing and top- 
crossing, are used to overcome this latter difficulty 
without sacrificing the chief benefits of the system of 
breeding. 

The method of convergent improvement has also 
shown itself capable of raising the vigour and pro- 
ductivity of the inbreds themselves. 

Thirdly, there is the problem of making the neces- 
sary controlled crosses. This is easy in dioscious 
animals and in monecious maize; but plants with 
hermaphrodite flowers require special methods. 
Cytoplasmically controlled male-sterility has been 
used for this purpose in onions, and bulk crossing is 
being exploited in sugar beet. 

The fourth problem is raised by the very uniformity 
of the inbreds and their hybrids. Where only inbreds 
are maintained there is a risk of loss of the valuable 


reservoir of genetical variation which is to be found 


in the open-bred varieties, and in maize special 
collections of the old types have become necessary 
to provide sources of future breeding material. In 
the hybrids the danger of complete genetical uni- ` 
formity is that it may result in total loss of the crop 
through a short period of adverse weather, the effect 
of which on a more variable stand would be much less 
serious. The production of double-cross hybrids goes 
some way to overcome this difficulty. 

Finally, there is the question of whether the 
raising and crossing of inbreds pays for itself. In 
maize and sugar beet it certainly does; but elsewhere 
the answer is less clear. It seems, in fact, that the 
answer will not be the same for all species in all 
circumstances, and any investigation of the practical 
possibilities of inbreeding and crossbreeding must 
therefore pay due attention to the economic aspect. 

K. MATHER 
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THE WORLD FEDERATION OF 
SCIENTIFIC WORKERS 


HE first General Assembly of the World Federa- 

tion of Scientific Workers was held in Czecho- 
slovakia during September 21-25, as guests of the 
Czechoslovak Association of Scientific Workers. It 
was attended by thirty-three delegates and observers 
from thirteen countries (Austria, Britain, Bulgaria, 
Canada, China, Czechoslovakia, Denmark, France, 
Greece, Hungary, Poland, South Africa and the 
United States). Observers on behalf of Unesco and 
the World Federation of Trade Unions were 
present. 

The business sessióris were held in the Castle 
Dobfi8, the magnificent country palace belonging to 
the Czechoslovak Syndicate of Writers, which is 
about forty kilometres from Prague. 

‘The Assembly was opened by the president of the 
World Federation of Seientifie Workers, Prof. F. 
Joliot-Curie. Messages of welcome and greeting were 
received from the Czechoslovak Ministers of Foreign 
Affairs, Education and Information, Unesco, the 
World Federation of Trade Unions, the Czechoslovak 
Trade Unions, the Czechoslovak Academy of Sciences, 

and other personalities and institutions. 

'  'The chief business of the second session was the 
presentation and discussion of the secretary-general’s 
report. The secretary-general, Mr. J. G. Crowther, 
reviewed the activities of the World Federation of 
Scientific Workers during the two years of its 
existence. He described’ how, at the end of the 
Second World War, associations of scientific workers 
had spontaneously come into existence in various 
countries. ‘The formation of a Federation was 
desirable for the exchange of views, and the forma- 
tion, so far as possible, of agreed opinions on all 
questions affecting scientific workers as such. 

The World ’ Federation now contains eighteen 
affiliated organisations, in fifteen countries drawn 
from all the five continents. The total membership 
of individual scientific workers is more than twenty- 
four thousand. 

The World Federation has been recognized by 
Unesco as one of the non-governmental international 
bodies interested in its work. Accordingly, it was 
invited to send representatives to the Second General 
Conference at Mexico City, and to Unesco Commis- 
sions on the Popularization of Science and its Social 
Relations. ‘These representatives proposed‘ that 
Unesco should found fellowships for research on the 
social relations of science, an innovation that has 
been .accepted. 

The World Federation has initiated a new kind of 
international ceremony. ‘These are celebrations of 
great men of science not in the country of their 
origin. The first was the London celebration of 
Langevin, the second was the Paris celebration of 
Rutherford. The third will be in 1949, on the cen- 
tenary of the birth of Pavlov. The Langevin pro- 
ceedings have been published, and those of the 
Rutherford ceremony are in the press. 

The resolutions and proposals submitted to the 
first Assembly were analysed and discussed by four 
working commissions, dealing respectively with: 
(a) The Organisation and Social Responsibility of 
Scientists ;. (6) Atomic Energy, Secrecy and Peace; 
(c) Reconstruction, Colonial Countries, and Natural 
Resources; (d) A World Federation Journal, and 
Finance. 
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The reports of the four commissions, after amend- 
ment and verbal improvement, were accepted by the 
Assembly in plenary session. . The resolütions dealt 
with the persecution of scientific workers, the unity 
of men of science against war, the co-ordination and 
improvement of abstracting services, international 
holiday camps for scientific workers, the control of 
atomic energy, secrecy in science, distribution of 
radioactive isotopes, scientific development in colonial 
countries, utilization of world resources, the founda- 
tion of a Federation journal, and other topics. . 

A special resolution was passed welcoming the 
formation of the Permanent International Committee 
for Peace by the Wroclaw Cultural Congress, and 
wishing it all success in its struggle for a peaceful 
world. 

The decision to launch a World Federation journal 
was one ofthe most important. It is hoped that 
publication will begin soon, and that the first number 
will be devoted mainly to a report of the procésdinge 
of the Assembly. 

The draft «Charter for Scientific Workers" was. 
diseussed in plenary session, and emendations from 
affiliated associations were incorporatéd. The Charter 
was then adopted. The Czechoslovak Minister of 
Education, M. Z. Nejedly, who is also president of 
the Czechoslovak Academy of Sciences, was present 
at this session. The chairman, Prof. J. Bélehrddek, 
remarked after the vote that the occasion was» 
historical, for it was the first time in the history of 
science that scientific delegates from all quarters of 
the globe had agreed on a definition of their duties 
and rights as scientific workers. 

On the night of September 22 a public meeting on 
“Science in the Modern World” was held in the 
Lucerna Hall in Prague. Two thousand persons 
bought tickets for this meeting. Speeches were 


delivered by Prof. F. Joliot-Curie (France), Mr. C. M. 


Liu (China), Prof. S. Maximos (Greece), Dr. K. Z. 
Bratanoff (Bulgaria), Prof. J. D. Bernal (Britains 
and Prof. A. Kolman (Czechoslovakia). Several 
brilliant speeches were made; but one of the mosi 
remarkable was by Prof. Z. Nejedly, in moving the 
vote of thanks to the speakers. He revealed an equam 
understanding in addressing the men of science or 
one hand, and wit and humour in speaking to the 
general audience on the other. After the meeting he 
gave a reception in honour of the Assembly, whicl 
was attended by Czechoslovak personalities, the 
British Ambassador and other members of the 
Diplomatic Corps. 

The Czechoslovak Association of Scientific Worker» 
entertained the members of the Assembly to a two 
day tour of their country, in which no less than si» 
hundred kilometres were covered by bus. The mai 
visits were to the Bata works at Zlín, and to Hrade» 
Krélové. The famous boot and shoe factory, nov 
nationalized, is at the base of high wooded hills. The 
architecture is in the most modern functionalis 
style. Extensions are being built at a great speed 
floors being added to buildings at the rate of one » 
fortnight. The roof of the newest factory is to be » 
helicopter landing stage. Bata has its own twelve. 
story hotel. Many of its workers are housed in cubi 
villas on garden-city lines, and in flats. More tha» 
one thousand new flats are under construction. I 
was stated that Bata employs thirty-two thousam 
workers, and has a daily output of a hundre» 
thousand pairs‘of boots and shoes—ninety per cen 
for export. There is a considerable research organ» 
isation, including consumer research. New styles ar 
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tried out on a large scale by employees, who are 
given the footwear free, and are then asked to report 
on attractiveness, comfort, wear, etc. 

Members of the Assembly also visited the new 
Medical Faculty, created at Hradec Králové in 1945. 
The building, which had been a military school, and 
had been occupied by the Red Army, was vacated 
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by the Soviet Commander in order to provide accom- 
‘modation for the new school, with the comment that 
it was fitting that Mars should make. way for Athene. 
' After visiting the Medical Faculty, the members 
were received at the Institute of Glass Technology, 
8 research and consulting centre for one of Czecho- 
slovakia’s chief industries. J. G. CROWTHER 


NEWS and VIEWS ° 


Experimental Zoology at Manchester : 
Dr. Ralph Dennell 
THE science of zoology underwent a profound 
change at the end of the First World War. The 
orthodox approach to the subject through & study of 
«comparative anatomy was largely abandoned, and 
«all energies were devoted to the new outlook afforded 
by experimental zoology. Despite this complete 
ehange-over, no new academie posts were created to 
«cater for this new method of approach. For a short 
time, there was & readership at Cambridge, but that 
was all. Now, to fill this obvious want, the University 
-of Manchester has established a full chair in experi- 
mental zoology, to which Dr. Ralph Dennell has been 
appointed. Dr. Dennell has the advantage of having 
»made his name first of all as a functional morpho- 
Wogist. 
«mechanism of various Crustacea, and later turned 
Whis attention to the luminous organs of certain deep- 
sa prawns. During the Second World War, he 
sundertook a study of the feeding mechanism of the 
grain weevil, and this led him to an experimental 
mirvestigation of the process of hardening of the 
mnsect cuticle, a problem which he is extending to 
Khe whole of the Arthropoda. At present, he is in 
WGermuda, with a Leverhulme fellowship, studying 

leep-sea luminous forms. 


<Assyriology at the British Museum : 

Dr. Sidney Smith, F.B.A. 
Ir has been announced that Dr. Sidney Smith has 
acetired from the post of keeper of the Department of 
Egyptian and Assyrian Antiquities at the British 
Museum, and has been succeeded by Mr. C. J. Gadd, 
Mformerly deputy keeper of the Department. Dr. 
=Sidney Smith entered the British Museum in 1914 
«and has been keeper since 1930. There are probably 
Mow living Assyriologists who can speak with authority, 
«as he does, not only on textual and philological 
amatters, but also on every subject connected with 
Near Eastern and Egyptian archeology. He was one 
«of the first to correlate the complicated stratigraphical 
«and epigraphical data yielded by recent excavations 
min Syria and the Hatay, and his new scheme of 
shronology published in 1940 is being accepted by an 
minoreasing number of scholars. He is a controversialist 
who does not tolerate loose thinking; but serious 
students have always had reason to be grateful to 
Mim for his constant readiness to place the fruits of 
his learning at their disposal. It is understood that 
as professor of ancient Semitic languages and 
mcivilizations at the School of Oriental and African 
Studies, University of London, he hopes to have 

more time in future for his own researches. 


Mr. C. J. Gadd, F.B.A. 

Mr. C. J. Gapp, who in terms of service in the 
BSritish Museum is only five years junior to Dr. 
_ mith, is an Assyriologist of no less eminence than 


He commenced work on the feeding. 


his predecessor, and is a profound and erudite scholar, 
whose deep understanding of the ways of thought of 
the Babylonians and Sumerians is exemplified in his 
Schweich Lectures, recently ‘published under the 
title "Ideas of Divine Rule in the Ancient Near 
Hast”. With his generous and self-effacing per- 
sonality, he brings to his new appointment the good- 
will of his staff and of all who know him. 


Festival of Britain, 1951 


GENERAL Lord Ismay, chairman of the Council 
of the Festival of Britain, 1951, presided at a meeting 
on October 14 to announce progress in the plans for 
the Festival. Mr. Gerald’ Barry, director-general, 
emphasized that it is hoped to mark 1951 in three 
ways: by events centrally organised and financed 
by the Festival organisation itself; by events 
organised by other interests, which may be associated 
with and assisted by the Festival authorities ; and by 
unofficial events throughout Great Britain. There is to 
be & central exhibition in London on the south bank 
of the Thames between the County Hall and Waterloo 
Bridge; the river front is to be cleared and a concert 
hall built on the site. The exhibition itself will be 
in temporary fabrie structures of a new type; it 
will be on a small scale and an attempt will be made 
to tell the story of British life and achievement. It 
was emphasized that it will not be a trade fair. The 
Council of Industrial Design will be responsible for 
selecting contemporary industrial exhibits. A Council 
of Science and Technology, specially created for the 
Festival, will ensure that scientific achievement will 
be adequately represented both in the central 
exhibition and in other ways. An Architectural 
Exhibition, elsewhere in London, will take the form 
of a full-scale cross-section of a residential area in 
various stages of building, which can be completed 
and handed over for actual use after the Festival 
closes. "There will also be,one or more travelling 
exhibitions visiting the principal cities of the country ; 
and it is hoped to co-operate with bodies holding 
annual meetings, such as the British Association. 
Finally, the Vice-Chancellors of the Universities of 
Oxford, Cambridge and London have been invited 
to arrange special vacation courses in the summer of 
1951 in subjects relevant to the main theme of the 
Festival. In this way, it is hoped to demonstrate the 
contribution of British thought in philosophy, 
literature, religion and science to the progress of 
civilization. 


Research and Recovery 


Mr. HERBERT Morrison, Lord President of the 
Council, addressed the chairmen of councils and 
directors of the industrial co-operative research 
associations at a conference in London on October 15. 
The express purpose of this conference was that 
the delegates should acquaint the Government of 
their progress and difficulties in research so that the 


646 
findings could be integrated into, Great Britain's 
overall economie programme. Mr. Morrison 


believes that the first problem of economic recovery 
is one of inereased productivity, and the key to this 
is to be found in more knowledge—knowledge both 
of technical processes and also of human relationships. 
The Government is fully aware of the importance of 
the issue and is prepared to support State and private 
research with every financial help; thus the trend of 
increase in cost—£470,000 in 1938, £2 millions last 
year and an estimated £23 millions next year—is not 
a matter for concern but a sign of the ever-growing 
importance of research and a pointer to bigger things 
to eome. Recent material results have convinced 
Mr. Morrison that thë money is well spent, and he 
referred, for example, to' the technical advances made 
in pottery firing operations, infra-red drying of paints, 
fitting of shoes, adjusting of peak electrical loads, 
produetion of linen, improvement of iron foundries 
and development of ‘nodular cast-iron’, design of 
more efficient domestic grates, scientific research into 
better houses, and the improvement of road surfaces. 
It is important that manufacturers should bear in 
mind the improvement of quality and lowering of 
costs in addition to increased productivity. All these 
problems can be solved by more scientific investi- 
gation, and Mr. Morrison considers that research is 
the spearhead of the advance of industry by which 
we will determine whether we are going to hold our 
place in competitive world industry or degenerate 
into a third-rate Power. Not only must the value of 
research be recognized, but also the conditions of 
scientific workers must be improved and their status 
acknowledged. Responsible people do realize these 
points, but are they fully understood by the general 
publie ? The research associations must publicize their 
activities and see that the world knows of the excellent 
results being obtained by British research effort. 


Operational Research Club 


ABOUT & year ago, a number of men of science 
interested in operational research began meeting 
together in the rooms of the Royal Society to discuss 
the development of methods and the application of 
this field of science. Papers were read and discussed 
in connexion with road traffic, productivity in the 
cotton industry, use of fertilizers by farmers, the 
organisation of inspection in the steel industry, etc. 
An “Operational Research Club” has now grown out 
of these meetings, and a healthy programme of papers 
for this session has been planned. In order to main- 
tain the informal nature of the meetings, it has been 
necessary to limit the membership ; ; but it is intended 
to include representatives from most of the oper- 
ational research teams working in industrial and 


other civil fields, together with some from the defence’ 


services. The honorary secretary of the Club is Mr. 
D. Neville-Jones, 24 Rutland Gate, London S. W.7. 


Motor Industry in Britain 


A OLEAR picture of the British motor industry is 
presented in a broadsheet prepared by Political and 
Economie Planning (No. 284). The broadsheet traces 
first the development of the industry before the 
War, examining factors such as taxation which 
influenced demand in the United Kingdom and the 
growth of the Nuffield Organisation, the Ford Motor 
Co., the Austin Motor Co., Vauxhall Motors, the 
Rootes Group, and the Standard Motor Co. The 
effect of conversion to war demands and subsequent 


reconversion is then described, and, after a review of | 
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the post-war structure and home demand, the labour 
force of the industry is analysed, and its trade 
organisations and export markets are considered. 
The broadsheet makes no recommendations as to 
future policy, but indicates that if the shortage of 
foreign exchange could be left out of account, there 
is sufficient shortage of vehicles in the world to give 
both Britain and the United States ample scope for 
some time to come. Such comparison with pre-war 
figures as is practicable suggests that the industry’s 
labour force is about 25 per cent greater than before 
the War. , 


The Original Wright Aeroplane 


TEE original Wright aeroplane of 1903—the first 
power-driven man-carrying aeroplane to make a free, 
controlled and sustained flight—was lent by Mr. 
Orville Wright in 1928 for exhibition in the Science 
Museum, London, for an initial period of five years. 
On October 18 it was taken down for packing in 
crates in readiness for its return to the United States. 
This machine was designed and built by the brothers 
Wilbur and Orville Wright at Dayton, Ohio, in 1903, 
and was flown at Kitty Hawk, North Carolina, on 
December 17. The first flight lasted 12 sec. and was 
made in a wind of about twenty miles per hour, the 
machine being piloted by Mr. Orville Wright ; 
altogether four flights were made on the morning of 
.ihat day. The last flight was one of 59 sec., when 
the distance covered was 852 ft.; the machine was 
then overturned by a gust of wind while left 
unattended, and the damage caused prevented further 
experiments at that time. After these first flights, 
the aeroplane was preserved in the Wright Laboratory 
at Dayton. Certain parts which were damaged were 
replaced by Mr. Orville Wright himself, and the 
machine was restored to its original condition. An 
exact replica of the aeroplane has now been made 
and will be exhibited in its place at the Science 
Museum. Dr. H. Shaw, director of the Museum, is to 
accompany the machine to the United States, where 
it will be preserved in the National Air Museum, 
Smithsonian Institution, Washington, D.C. It 
should arrive there in good time for the forty -fifth- 
anniversary of its first flight on December 17, 1903. 


Economics and State Control 
Pror. G. C. ALLEN’s inaugural lecture at University 


College, London, on March 4, 1948, which has now 


been published (London: H. K. Lewis and Co., Ltd. 
Pp. ii+18. 2s. 6d. net), emphasizes that while the 
trend of economic opinion in pre-war days was in» 
favour of @ more active intervention by the State 
in economic affairs, such intervention was not incon. 
sistent with the preservation of the system of private 
enterprise; it was deemed necessary for improving. 
the operation of the system. Present policy, however 
of State intervention goes much further than the 
achievement of ‘full employment’, an acceptabl 
distribution of the national income, and the pro 
motion of structural adjustments in industry bj. 
fiscal or financial measures. Prof. Allen devotes mos: 
of his lecture.to an examination of the economie 
implications of the policy at present being pursue 
both in the nationalization of industry and in the 
guidance of private industry by substitutes for the 
compulsion of the market. He points out the im 
portance in industries that depend to any extent upor 
innovation of being able to attract the outstandin; 
personalities with initiative and organising capacity 
the administration and efficiency of such industrie 
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will suffer under nationalization if such men are no 
longer attracted by the conditions of service. Sim- 
ilarly, he discusses the difficult question of effective 
Parliamentary control over the operation of public 
monopolies, and suggests that the safeguard of 
publicity can and should be made fully effective. 

Prof. Allen offers no answer to the fundamental 
question whether it is possible for the State to formu- 
late far-reaching plans for the disposition of economic 
resources intended to promote objectives of which 
men in their political capacity approve, and at the 
same time to afford adequate opportunities in the 
industrial sphere for the free movements of the mind 
and will, without which progress is.in jeopardy. 
Certain dangers and problems, such as those of 
economic discipline, of the transfer of important 
categories of decision from the individual to the 
bureaucracy, and the establishment of an administra- 
tive machine capable of reaching speedy and wise 
economio decisions in those fields, and the danger of 
perpetuating the status quo in circumstances inherent 
in ‘gentlemen’s agreements’ between the Government 
and organised bodies in industry, are indicated. Prof. 
Allen, while indicating the limits and dangers of 
such methods, believes that we are likely to be so 
hard put to it to find help in pursuing the middle way 
that we should not reject any method which offers 
even moderate prospects of success. 


Permanence of Residence as a Social Factor 

A PAPER by Dr. H. M. C. Luykx, “Family Studies 
in the Eastern Health District: IV. Permanence of 
Residence with Respect to Various Family Char- 
acteristics”, reprinted from Human Biology, is one 
of several studies in a district of the city of Baltimore. 
Its findings are summed up in a table showing the 
family characteristics associated with the highest and 
lowest proportions of families remaining in the district 
between the triennial censuses of 1933, 1936 and 1939. 
The highest proportion of permanence was found 
among whites, owning their houses or paying the 
highest rent, with children and several wage-earners 
in family, where the family head was a skilled worker 
‘or foreman, middle-aged, foreign born, and not highly 
educated. With the present concern over labour 
mobility between industries, this study has consider- 
able ‘social significance’. Education, and renting 
rather than owning houses, seem indicated as favour- 
able factors that social policy can control. 


Directory of Natural History Societies 


In December 1943 the Committee of the Amateur 
Entomologists’ Society agreed to compile a Directory 
of Natural History Societies. Quite independently, 
Miss R. S. Shove suggested in School Nature Study 
of January 1944 that a list should be prepared of 
school natural history societies and field clubs. As & 
result it was decided to trust the entire work to the 
Amateur Entomologists’ Society, the School Nature 
Study Union agreeing to assist in the preparation of a 
schools section. In its early ‘stages the compilation 
was directed by W. G. Rawlings; he was later 
succeeded by H. K. Airy Shaw. The Directory has 
now been completed and contains a list of all organ- 
jsations with any biological interests, excluding 
bodies of an economic or professional nature. All 
societies, past and present, of which the Society could 
find any record in the British Isles, have been included. 
These have been arranged first to give information 
about national societies and then local societies, 
arranged in order of counties. The material arranged 
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under each entry in the Directory is sufficient to 
guide naturalists in a distant county to a group of 
like-minded individuals. Not the least important 
parts of the Directory are the particulars of so many 
school natural history societies. The Directory can 
be obtained from the Secretary, Amateur Entomo- 
logists’ Society, 1 West Ham Lane, London, E.15. 


. Nairobi Sclentific and Philosophical Society 


In spite of the speed of modern communications, 
the sense of isolation arising among scientific men 
working in the Colonies and elsewhere overseas is 
still very real; one way of mitigating the difficulty 
is the formation of local scientific societies. The 
Nairobi Scientific and Philosophical Society is such 
& body, which arose from the need for co-operation 
between various scientific and technical officers work- 
ing in Kenya. A meeting was held at Nairobi on 
April 9, 1947, at which the chairman, Mr. A. Walter, 


Stressed the need for a central meeting place for 


scientific men, and the. first formal meeting took 
place a month later. Now the Society has been able 
to issue vol. 1, part 1, of its Proceedings, and to 
claim a membership of fifty within six months of 
formation; this shows & very creditable interest 
among the necessarily small number of scientific and 
technical workers within reach of Nairobi. The 
Proceedings includes accounts of five meetings held by 
the Society ; the subjects dealt with include radio-sonde 
in meteorology, the sociologist in industry, primitive 
agriculture in the modern world, development 
planning for the African and hormone weed-killers. 
The sociological bias shown is accounted.for by the 
facts that advantage had to be taken of the avail- 
ability of visiting guest speakers, and that the Society 
itself has arisen in a country where the development 
of & primitive people is taking place at an unpre- 
cedented pace. The Society is to be congratulated 
on the progress it has made as a centre for the dis- 
cussion of problems of broad scientific and technical 
interest in Kenya. The officers of the Society are: 
President, A. Walters; Vice-Presidents, Dr. E. B. 
Worthington and V. A. Beokley; Joint Honorary 
Secretaries, W. A. Grinstead, P.O. Box 931, Nairobi, 
and H. E. Watson, P.O. Box 560, Nairobi; Honorary 
T'reasurer, Dr. D. Harvey ; Honorary Librarian, Dr. 
H. C. Pereira. 


Earthquake In Iran 


On October 5, a great earthquake shook large areas 
in the province of Khurasan in north-eastern Iran, 
together with parts of Russian Turkestan. The large 
area of destruction appears to indicate either that 
the depth of focus of the shock was greater than 
normal, or that there was more than one shock. Two 
hundred people are reported killed and thousands 
injured at Meshed, with two hundred killed at 
Dereges. Askhabad, a Russian town with 150,000 
inhabitants, suffered severely, four hundred people 
being reported killed. Six thousand injured people 
have been evacuated by air, and a temporary water 
supply has had to be organised tó replace the town's 
water supply disrupted by the earthquake. : 

The area is & particularly seismic one, 140 earth- 
quakes of varying intensity having been experienced 
during the last seventy years, and large earthquakes 
having oceurred, according to Sir Arnold Wilson, at 
Kuchan in 1852, 1871, 1872, 1893 and 1895, at 
Meshed in 1673 and 1895, and in the whole area in 
1929. This latter shock was also reported in Nature 
of May 11, 1929. On May 1, 1929, twelve distinct 
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shocks were felt within twenty-four hours at, widely 
separated points, running from Bandargaz to Kalat. 
The towns of Shirvan, Bujnurd and Jajarm were 
severely damaged, and a thousand people were killed 
in Askhabad. A cleft three yards wide is reported to 
have been opened between the towns of Khaki and 
Bagham, to a distance of eighteen miles. The total 
Persian casualties were 3,253 killed, 1,121 injured, 


88 villages destroyed and 6,542 cattle injured. Further. 


news is awaited concerning the present earthquake. 


International Council of Scientific Unions 

THE annual meeting of the Executive Committee 
of the International Council of Scientific Unions was 
held at Brussels in September, Prof. E. Borel pre- 
siding in the absence of the president, Dr. J. A. 
Fleming. .A resolution from the Royal Society was 


adopted, that all adhering bodies, national academies. 


and scientific unions be consulted before the Executive 
Committee accepts any new union. A resolution from 
the United States asking the Council to consider its 
constitution and the distribution of subjects covered 
by the Unions was referred to a committee in the 
hopes that a report might be available for discussion 
at the next General Assembly of the Council at 
Copenhagen during September 14-16, 1949. New 
joint commissions between the unions were agreed 
upon to deal with standards and units of radio- 


aetivity, spectroscopy, and high-altitude research, 


stations. The adhesion of one new country, Pakistan, 
was reported. The recommendation from the Com- 
mittee of Science and Social Relations that a journal 
should be started by the Committee was referred to 
the General Assembly. Dr. Establier was reappointed 
liaison officer with Unesco; representatives of 
Unesco present at the meeting were Prof. P. Auger 
and Dr. Wang-hsi-chin. 


International Commission on Glass 

Tar International Commission on Glass held its 
first post-war meetings at Sheffield and Buxton 
during September 30-October 2 under the presidency 
of Prof. W. E. S. Turner. Decisions were taken to 
revise the constitution of the Commission, and 
arrangements were made for the preparation of 
scientific and technical reports on subjects of funda- 
mental importance in glass technology. Until the 
adoption of the new constitution, the following 
comprise the International Commission: Prof. 
‘A. H. M. Andreasen (Denmark); Prof. J. A. de 
Artigas (Spain); Dr. B. P. Dudding (Great Britain, 
honorary secretary); Dr. M. Fanderlik (Czecho- 
slovakia); Prof. P. Gilard (Belgium); Dr. J. C. 
Hostetter (United States); Dr. B. Long (France); 
Dr. H. Maurach (Germany) ; Dr. Atma Ram (India) ; 
B. Simmingskéld (Sweden); Dr. J. A. Stevels 
(Holland); Prof. W. E. S. Turner (Great Britain, 
president). . 


American Physical Society : 

Dynamics 

Tue Division of Fluid Dynamics of the American 
Physical Society, which was established by the Council 
of the American Physical Society in June 1947, has 
been organised, and the following have been elected 
members of the Executive Committee: Jesse W.. 
Beams, Howard W. Emmons (secretary-treasurer), 
Theodor von Kármán, Hugh L. Dryden (vice-chair- 
man), Paul S. Epstein, Raymond J. Seeger (chair- 
man), and John G. Kirkwood. The first meeting of 
the new Division took the form of a one-day sym- 


Division of Fluid 
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posium on June 23, when the Division joined with 
the University of California at Los Angeles, the 
University of Southern California, and the California 
Institute of Technology as part of a three-day meeting 
to discuss heat transfer and fluid dynamics. 


British Museum (Natural History) 


Tsar southern half of the Invertebrate Gallery 
(which used to be known as the Starfish Gallery) in 
the Zoologieal Department of the British Museum 
(Natural History) has now been re-opened. The 
Gallery was dismantled during the War, and an 
entirely new arrangement of starfishes and other 
Echinoderms has been prepared, showing many 
species in their vivid natural colours. Their useful- 
ness to man and their methods of feeding and breed- 
ing are among the subjects illustrated in the new 
exhibit. In addition to Echinoderms the Gallery is 
being used temporarily to house a full-sized model 
of a giant squid, and a small selection of shells. These 
have been chosen mainly for some interesting pecul- 
jarity ; there is, for example, a display of venomous 
cone shells. A series of common British shells is also 
exhibited. Certain groups of small invertebrates are 
also on view here, notably the great group of worms, 
including earthworms, leeches, many marine forms 
and parasites. Another new feature is a large-scale 
relief map coloured to indicate the main movements 
of the oceans, and the zoo-geographie regions into 
which the land masses are usually grouped for 
purposes of biological study. 


National Certificates in Textiles - 

(Tus Textile Institute, which is jointly responsible 
with the Ministry of Educstion for the award of 
national certificates in textiles, announces that this 
year there were 13] entrants for the ordinary certific- 
ate, of whom 109 passed, and 85 for the higher 
certificate, of whom 82 were successful. Fifteen 
distinctions were obtained in the Higher National 
Certificate examination. Of the 191 successful 
candidates, 125 studied cotton subjects, 46 woollen 
and worsted, and 20 studied general textile subjects. 


University of Sheffield: Appointments 

Tue following appointments have been made in 
the University of Sheffield: Dr. William Hobson, 
senior lecturer in preventive medicine in the Univ- 
ersity of Bristol, to the newly instituted chair of 
social and industrial medicine ; Miss Ellinor I. Black, 
senior lecturer in the Department of Social Science, 
University of Liverpool, to be director of the newly 
instituted Department of Social Studies; S. Arm- 
strong, lecturer in civil engineering ; Dr. A. E. Beet, 
at present demonstrator in fuel technology, to be 
lecturer in fuel technology ; A. W. Nicholls, assistant 
lecturer in glass technology; P. H. Price, research 
assistant to the professor of fuel technology ; James S. 
Hough, research demonstrator in botany ; P. Wright, 
Glass Delegacy research fellow. 


Announcements 

Sm WALTER MoBERLY, chairman of the University 
Grants Committee, will deliver the Rede Lecture in 
the University of Cambridge on November 18. He 
will speak on “Universities and the State". 


For the future, the Universities Bureau of the 
British Empire will be known as “The Association of 
Universities of the British Commonwealth". Its new 
address is 32 Woburn Square, London, W.C.1 
(Telephone No. : Museum 4578/9). 
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Multiplication of Bacteriophage 


As part of a study of how viruses grow, we have 
been making series of electron micrographs which 
demonstrate essential steps in the multiplication of 
the virus-like bacteriophages. 

This multiplication has been most easily seen in 
certain experiments with the Z7(2) bacteriophage 
against. E. coli. Frequently transferred bacterial 
cultures less than two hours old were mixed with 
filtered bacteriophage suspensions of high titre and 
ineubated for periods ranging from 0 to 30 minutes. 
At the end of the desired interval, interaction was 
arrested by chilling the mixture in ice water. The 
sediment obtained from it by centrifugation was 
formalinized and washed by repeated sedimentation. 
In final aqueous suspension it was mounted on col- 
lodion-covered grids and shadowed! with chromium 
or palladium. 

Electron microscopic observation showed that 
young bacteria are lysed very soon after coming in 
contact with the particles of bacteriophage. All studies 
were carried out with an RCA Type EMU 2 micro- 
scope. Ruptured bacteria are common from cultures 
chilled immediately after mixing. In photographs such 
as that of Fig. 1, their protoplasm can be seen flowing 
out and engulfing the infecting particles. Foci of 
bacteriophage multiplication are apparent as dark 
chumps in similar cellular residues if incubation has 
proceeded for a few minutes before chilling. These 
foci, seerningly developed from the infecting particles, 
are at first few in number (Fig. 2). They are more 
numerous after longer incubation and after about 
15 min. separate, presumably ; newly formed part- 
icles are also seen distributed throughout the remains 
of the bacterial protoplasm. Both clumps and single 
particles increase still further with incubation, and 
eventually the regions of lysed protoplasm are more 
or less completely covered by the bacteriophage 
particles that have, through their growth, used up 





Fig. 1 
Fig. 1. 


organism has partly engulfed a bacteriophage particle at the left. 
Fig. 2. Protoplasm from part of a lysed colon bacillus showing three opaque centres of multiplication. 
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most of the protoplasm. As Fig. 2 suggests, detail’ 
cannot: usually be discerned in the opaque clumps. 
Where, however, protoplasm has been washed or 
eaten away, they can be seen to consist of groups 
of particles (Fig. 3). These particles are éorimonily. 
smaller than the average and are associated together 
in ways that suggest developing forms. Many of the 
free particles seen after short periods of incubation 
resemble the particles of these groups and, like them, 
are small. US 

Information from such electron micrographs, of 
which several hundred have now been obtained, 
indicates that these bacteriophage particles increase 
in number at the expense of bacterial protoplasm 
by a process that in many ways resembles the multi- 
plication? of coccoid bacteria. Apparently most of 
this growth and multiplication takes place in the 
protoplasmic masses liberated by lysis rather than 
in bacteria which are still intact. In these respects 
bacteriophage can be thought of as a parasite living 
on bacterial protoplasm. It has been, and will con- 
tinue to be, difficult to observe many details of this 
multiplication, because it necessarily oceurs within 
masses of bacterial protoplasm the molecular texture? 
of which is not much finer than that of the developing 
bacteriophage. 

Particles of bacteriophage resemble micro-organisms 
in other ways. Thus they have a complex organisation 
that includes a flagellar appendage and a head con- 
sisting of particles enclosed in a well-defined mem- 
brane. The amino-acid composition of bacteriophage 
protein is significantly different from that of its host‘. 
Additional evidence about the ‘living’ nature of 
bacteriophage can be obtained from studies of its 
rate of diffusion. A number of years ago Northrop? 
found that a sufficiently dilute staphylococcus 
bàcteriophage suspension seemed to diffuse faster 
than would be expected from its particle size. Recent 
measurements by Polson and Shepard* in this Lab- 
oratory, by a different method, have indicated that 
dilute coli baeteriophages also diffuse abnormally 
rapidly. The new data, however, are not entirely satis- 
fied by Northrop’s assumption of dissociation into 
small active fragments, and it is conceivable that 
they point to an independence of particle movement 





Fig. 3 
A colon bacillus being lysed under the action of 7 (2) bacteriophage. Granular protoplasm flowing from the lower part of the 


(X e. 17,000) 
(X e. 17,000) 


Fig. 3. Two clumps of developing bacteriophage particles free of: enveloping protoplasm. The several developing particles in the lower 
clump and the single mature particle to the right of the upper clump are essentially clear. (x c. 40,000) 
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that presumably would be sustained by s 
of metabolic activity. 

Bacteriophages are known which have di 
as small as c. 100 A. If they multiply in the auton- 
omous fashion observed for the T(2) bacteriophage, 
then ‘living’ self-reproducing objects exist which are 
considerably smaller than the molecules of such well- 
defined proteins as the hemocyanins and erythro- 
eruorins. 

These studies are being described in more detail in 
papers appearing in the Biochimica et Biophysica Acta. 

Rate W. G. WYCKOFF 

Laboratory of Physical Biology, 

National Institute of Health, 

U.S. Public Health Service, 

Bethesda 14, Maryland. 
July 27. 
1 Williams, R. C., and Wyckoff, R. W. G., J. App. Phys., 17, 23 (1945). 
? Wyckoff, R. W. G., J. Ezp. Med., 88, 381 (1934). 
3 Wyckoff, R. W. G., Biochim. et Biophys. Acta, 2, 27 (1947); also 
(in the press). 

* Polson, A., and Wyckoff, R. W. G. (in the press). 
* Northrop, J. H., J. Gen. Physiol., 21, 335 (1938). 


* Polson, A., Proc. Soc. Exp. Biol. Med., 07, 294 (1947). Polson, A., 
and Shepard, C. C. (in the press). 








Ultra-Violet Microscopy of Living Malignant 
Cells 


Previous work on the ultra-violet microscopy of 
living cells has led to conflicting conclusions as to 
the value of this technique in cytological research. 
Thus, Wyckoff, Ebeling and Ter Louw? reported that 
Feulgen staining, which demonstrates desoxyribose- 
nucleic acid in fixed cells, duplicates the results 
obtained by the ultra-violet microscopy of living 
cells. ‘Ultra-violet microscopy can be considered as 
the equivalent of a vital staining specific for formed 
ehromatin" was their conclusion. More recently, in 
. Nature, Brumberg and Larionow? maintained that 
desoxyribose-nucleic acid is present in the nucleus 
of living cells in a form whieh does not absorb irradia- 
tion in the 2600 A. region, and that absorption only 
occurs in injured and dead cells. 

We have explored the possibility of investigating 
living cells by ultra-violet microscopy and have 
utilized for the purpose several strains of rapidly 
growing malignant cells which have been maintained 
for some years by serial 
transplantation in inbred 
strains of mice at the 
laboratories of the Im- 
perial Cancer Research 
Fund (Ludford and Bar- 
low?s4), Fibroblasts from 
subcutaneous connective 
tissue and mesothelial 
cells have also been in- 
eluded in the study. The 
apparatus used was that 
designed by Barnard, and 
the technique employed 
the same as described by. 
him and Weleh**. It 
has the considerable ad- 
vantage in that dark- 
ground illumination with 
visual light is employed 
for selecting objects for 
ultra-violet micrography. 
By this procedure cells 
receive the minimum ex- 


Fig. 1 
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posure to ultra-violet irradiation—only the few 
seconds during exposure of the photographie plate. 
A preliminary study of the cells was made by 
phase-contrast photomicrography so as to estab- 
lish a standard for comparison with ultra-violet 
micrographs, in order to be able to detect any in- 
dication of cellular injury that might be revealed in 
the latter. It was found possible to obtain pictures 
of living cells by employing objectives computed for 
working with wave-lengths of 2570 A. and 2750 A., 
without any appreciable injury to cell structure. 
Microspectrographic analysis of living cells as carried . 
out by Caspersson’ with fixed tissues was not possible. 
Living cells would not tolerate the necessary series of 
exposures to irradiations of different wave-lengths. 
For reasons adduced by Caspersson, we have there- 
fore assumed, without unequivocal evidence, that 
structures exhibiting strong absorption in micro- 
graphs taken with wave-lengths of 2570 A. and 
2750 A. are of a nucleotide nature. 

Numerous observations in cytopathology point to 
the mitochondria as sensitive indicators: of cell injury. 
They react rapidly to ultra-violet irradiation. They 
first become distorted and then disintegrate, leaving 
vacuoles in the cytoplasm. In the sarcoma cell shown 
in Fig. 1 (2750 A.) are seen well-defined filamentous 
mitochondria characteristic of actively growing cells. 
The nucleus of this cell contains several large nucleolar 
masses with the “nucleolar associated chromatin” of 
Caspersson®. The cytoplasm contains a considerable .. 
amount of absorbing substance, which has been a 
conspicuous feature of all our rapidly growing 
malignant cells. A very pronounced change in the ` 
distribution of nucleotides takes place during cell 
division. About the time the nuclear membrane 
breaks down at prophase the mitochondria become 
rounded and are seen to bear peripheral deposits of 
nucleotides. Much smaller granules, most of which 
are below the limits of resolution (probably the miero- 
somes of Claude’), are distinguishable among the much 
larger rounded mitochondria. The ‘ground cyto- 
plasm’ is almost completely depleted of absorbing 
substance; but the chromosomes exhibit strong 
absorption throughout mitosis. These features are 
apparent in the sarcoma cell at telophase seen in 
Fig. 2 (2570 A.). Towards the end of the cleavage 


process the mitochondria become filamentous again, 





Fig. 2 


Fig. 1. Living sarcoma cell with numerous filamentous mitochondria characteristic of active growth. 
From tumour Rb of the Imperial Cancer Research Fund. " ? 
Fig. 2. Dividing sarcoma cell from the same tumour as Fig. 1, showing the changed form of the mito- 
chondria and altered distribution of nucleotides during mitosis. n 
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and at the same time nucleotides reappear in the 
cytoplasm even though the chromosomes are still 
elearly distinguishable in the reconstituting nuolei, 
&nd no nucleoli have been reformed. Iu none of our 
mierographs of recently divided cells is there any 
suggestion of a greater concentration of absorbing 
substance directly surrounding the nuclear membrane 
which might imply a nuclear origin of cytoplasmic 
nucleoproteins. On the contrary, the nucleus is often 
surrounded by a relatively clear area. Our observa- 
tions implicate the mitochondria rather than the 
nucleolus in cytoplasmic nucleoprotein synthesis. 

Ultra-violet microscopy affords unique opportun- 
itiesfor studying the internal structure of the living 
nucleus. Some micrographs of dividing cells at late 
anaphase show the chromosomes already divided 
longitudinally, and this double thread-like structure 
persists in the ‘resting’ nucleus. Under appropriate 
conditions, nuclei can be seen to be composed of 
attenuated double threads upon which are disposed 
-parallel pairs of minute granules that are not properly 
resolved with a wave-length of 2570 A. These would 
seem to be chromomeres or possibly gene loci. 

Comparison of micrographs of fibroblasts from 
connective tissue with malignant fibroblasts (sarcoma, 
cells) reveals a definite correlation between the amount 
of nucleotides and the rate of cell-growth. Particu- 
larly striking is the intense cytoplasmic absorption 
of rapidly growing sarcoma cells in comparison with 
the relatively clear cytoplasm of ‘resting’ fibroblasts. 

Additional ultra-violet micrographs illustrating the 
various observations reported here will be published 
in subsequent communications. 
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R. J, Luprorp* 

J. SMILES 

F. V. WELOH 
National Institute for Medical Research, 


London, N.W.3. June 4. 

* Director of Cancer Research, Mount Vernon Hospital and Radium 
eed temporarily working at the National Institute for Medical 

eSearc 
B i R. W, gu , Ebeling, A. H., and Ter Louw, A. L., J. Morph., 
2 Brumberg, E. M., and Larlonow, L, T., Nature, 158, 663 (1947). 
* Ludford, R. J., and Barlow, H., Cancer "Hes., 4, 694 (1944). 
t Ludford, R. J., and Barlow, Te Cancer Res., 5, 257 (1945). 
5 Barnard, J. E., and Welch, F. “Practical Photomicrography” 

(London: Edward Arnold, 1958). 

* Barnard, J. E., and Welch, F. V., J. Roy. Mic. Soc., 60, 365 (1986). 
' Qaspersson, T., Skand. Arch. Physiol., 73, suppl. 8 (1938). 
* Caspersson, T., Symposia Soc. Exp. Biol., 1, 127 (1947). 
? Olaudé, A., Science, 97, 451 (1943). 





Cytochemistry of the Gonadotropic 
Hormones 


Desorrsrxa the histological demonstration of 
mucin after periodic acid, McManus? states that a 
positive reaction is given, inter alia, by “certain 
pituitary cells" and ‘the colloid of the pituitary 
stalk”. According to Chow’, the follicle-stimulating 
and luteinizing fractions of the anterior pituitary 
secretion are glycoproteins, and Evans et al.? confirm 
that the former contains 10:3—13-1 per cent carbo- 
hydrate and 8 per cent glucosamine. According to 
K. Meyer’s classification, it is thus a mucoprotein, 
that is, it contains more than 4 per cent hexosamine. 
Furthermore, Gurin* has shown that chorionic 
gonadotropin is also a mucoprotein, containing gal- 
actose (10-12 per cent) and hexosamine (5-6 per 
cent) as an integral part of its molecule, and Gey 
et al.5 have demonstrated the production of this 
hormone by cytotrophoblast cells in tissue culture. 
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On the contrary, Fraenkel-Conrat et al? have shown 
that thé growth-hormone fraction of the pituitary 
contains only 0:25 per cent sugar and less than 
0-9 per cent glucosamine. 

The technique I have used is that described by 
Hotchkiss’, which is essentially like McManus’ and 
gives positive results with a wide variety of carbo- 
hydrate substances; but of these, after ordinary 
aqueous fixatives, only mucopolysaccharides, muco- 
proteins, glycoproteins and traces of glycogen remain. 
If it is true that the gonadotropic hormones are pro- 
duced by tho basiphil cells of the pituitary, these 
should be stained by the MeManus-Feulgen technique, 
with the acidophils remaining colourless. 

This has been found to be the case. The colloid 
of the stalk, the colloid of the acini and the granules 
of the basiphils are stained positively. In addition, 
@ variable proportion of the chromophobes contain 
vesicles'and granules which are stained bright red, 
and these are occasionally present in mature basiphils. 
It is concluded (a) that the secretion of the basiphils 
is the gonadotropic hormone, and (b) that some 
chromophobes are, as Severinghaus® has postulated, 
predestined basiphils. 

Similar granules are found in the Langhans’ cells 
of the chorionic villi and of chorion epithelioma. 
It is suggested that these granules may be the 
chorionic gonadotropin. 

ANTHONY Q. Everson PEARSE 

Postgraduate Medical School, 

(University of London), 

Ducane Road, London, W.12. 

May 29. 
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Relative X-Ray Sensitivity of Metaphase and 
Interphase Chromosomes 


Many investigators have studied the problem of 
radio-sensitivity of cells in different stages of mitosis 
and meiosis in a wide range of plants and animals. 
Much disagreement still exists, however, as to which 
stages of the nuclear cycle are stages of high sensitivity 
to chromosome breakage and which stages are rela- 
tively resistant. 

It is generally acknowledged that radio-sensitivity 
varies inversely with the degree of tissue differentia- 
tion, and that the change in sensitivity during 
differentiation is relatively high. However, it is not 
generally realized that the extent of sensitivity 
changes which may occur within a single cell. 
generation is also very high. A preliminary report 
is given here of the range of sensitivity of chromo- 
somes to X-ray breakage during microsporogenesis 
in Trillium erectum. 

Rhizomes of Trillium erectum were stored at 
4-6° C. for several weeks before irradiation. Shortly 
before treatment a test slide was made from one 
or more-anthers from each flower bud to determine 
the stage of division. Due to the high degree of 
synchronization of meiotic divisions, it may be 
assumed that the remaining anthers contained 
mostly microsporocytes in a similar stage. After 
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"exposure:to 160 kV. X-rays, the plants were again 
Placed in cold storage until microspore division, and 
‘then smears were taken. : 
Sensitivity was determined by counting the number 
‘of fragments present at microspore metaphase follow- 
‘ing irradiation with 50 r. at either first meiotic meta- 
phase or early post-meiotic interphase. Examination 
of first or second anaphases after irradiation at first 
Metaphase revealed very few fragments or bridges. 
‘However, after such cells had passed through post- 
meiotic interphase, a high degree of fragmentation 
"was evident. (In Trillium erectum there is no regular 
interphase between first and second meiotic divisions. 
The chromosomes go from first anaphase directly into 
second metaphase without the usual resting period.) 
Average number of fragments scored at microspore metaphase after 


a dose of 50 r. at first metaphase and at early post-meiotic interphasein 
Trillium erectum 











Number of Number of | Average number 
-| , plants Stage irradiated | microspores | of fragments per 
irradiated scored 100 pollen 
mother-celis 
X a Metaphase I 2300 556 
4 Early post- 
meiotic inter- t 
phase 735 1i ? 





The average number of fragments per 100 miero- 
sporocytes (or per 400 microspores) is given in the 
accompanying. table.: The-data show- first metaphase 
to be a stage of high sensitivity to. X-ray breakage, 
and early interphase a stage of very low sensitivity. 
Treatment at metaphase produced approximately 
fifty times as many fragments as ‘the same dosage 


at early interphase. Since these two stages do not 

necessarily represent the stages of highest and lowest 

sénsitivity, it is considered that a fifty-fold increase 

is & conservative estimate of the actual sensitivity 

change which occurs during the nuclear cycle. This 

range is considerably higher than that previously 

reported’? for Trillium, mainly because the inter-. 

phasé had not been sufficiently studied to establish 

the point of lowest sensitivity. A comparable order 

of change has been reported by Conger*, who found 

metaphase to be approximately thirty-seven times 

as sensitive as resting nuclei in onion root-tip cells. 

Failure to examine for aberrations in the succeeding 

divisions may be responsible for previous claims*¢ 

that metaphase chromosomes are not damaged by 

X-rays. It should also be pointed out that measure- 

ments of sensitivity based on the percentage of 

rejoining of broken ends do not agree with a sensitivity 

value based on fragmentation only”. This also may 

have contributed to conflicting claims? as to stages 

of high versus low radio-sensitivity. 

This investigation was begun in the Biological 

. Laboratories of- Harvard University. Finaneial 

assistance was received from the American Cancer 

Society and from the Cancer Research Division of 

the Donnor Foundation. 

ARNOLD H. Sparrow 
Biology Department, 

Brookhaven National Laboratory, 

Upton, Long Island, New York. 

i May 27. 

1 Sparrow, A. H., Proc. U.S: Nat. Acad. Sei., 80, 147 (1944). 

3 Sparrow, A. H., Genetics, 32, 106 (1947). 

? Conger, A. D., Amer. J. Bot., 34, 582 (1947). . 

* Canti, R. G., and Donaldson, M., Proc. Roy. Soc., B, 100, 413 (1926) 

^ Marshak, A., Proc. U.S. Nat. Acad. Sci., 28, 262 (1937). 

* Darlington, C. D., add LaCour, L. F., J. Genet., 48, 180 (1945). 

1 Sparrow, A. H., Amer. J. Bot., 94, 589 (1947). 

* Bozeman, M. L., Genetics, 28, 71 (1943). i 
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Production of i-Erythritol by Aspergillus niger 


CERTAIN strains of A. niger, as is well known, 
ferment sugar to citric acid to the virtual exclusion 
of any other acid. Strong citric acid fermentations, 
however, are often accompanied by the production of 
mould starch! and a dextrin-like substance*. "The 
present communication directs attention to the forma- 
tion also of é-erythritol.* Though this tetrahydric 
alcohol has already been found in two species of 
Penicillium, namely, P. brevi-compactum Dierckx and 
P. cyclopium Westling*, and in one species of Asper- 
gillus, A. terreus’, rather surprisingly no one has 
hitherto reported its occurrence in cultures of A: niger. 

The citric acid of the fermented solution and wash- 
ings from the mould mycelium is first precipitated 
as the calcium salt and removed by filtration. The 
filtrate, which may contain some residual reducing : 
sugar in addition to the starch and dextrin, is con- 
centrated by evaporation. During this operation, 
most of the calcium citrate still in solution is thrown 
out and is filtered off. The filtrate is treated with 
two or three volumes of aleohol and the precipitate 
which forms is removed. The alcohol is evaporated 
oif and the syrup remaining crystallizes on standing. 
The crude crystals are separated and purified by 
treatment with decolorizing carbon and recrystalliza- 
tion. ; 

The aqueous solution of these crystals is neutral, 
shows no optical activity, and does not reduce 
Fehling’s solution. It has a sweet taste. Solubility 
in water rises rapidly with increasing temperature. 

The crystalline substance gave m.p. 119-5- 
120-5? C.; mixed with a sample of authentic i- 
erythritol, m.p. was 119—120? C. Analysis :. found 
(Weiler); C, 39°57; EH, 8-24 per.cent; calculated 
for C,H4,0,: 0, 39:34; H, 8-25 per cent. The acetyl 
derivative had m.p. 85-86°C. ` 

I desire to acknowledge the assistance of two 
colleagues, Mr. G. H. Gossop and Mr. L. G. Man- 
ehester, in the work here reported. 
Jomw L. Yuri 
John and E. Sturge (Citric), Ltd., ' 

1 Wheeleys Road, 
Birmingham. 
May 27. 


1 Boas, F., Ber. botan. Ges., 34, 786 (1916). Schmidt, D., Biochem. Z., 
188, 223 (1925). 

? Yulll, J.. L., J. Soc. Chem. Ind., 58, 1082 (1994). : 

3 Oxford, A. E., and Raistriok, H., Biochem, J., 29, 1599 (1935). 

4 Stodola, F. H., J. Biol. Chem., 168, 79 (1946). 





Thixotropy, and the Mechanics of Burrowing 
in the Lugworm (Arenicola marina L.) 


Chapman and Newell! have recently published the 
following argument : 

(1) Lugworms can burrow into a particular beach 
whether covered by sea-water or not. The total 
downward thrust which a worm can exert is limited 
by its weight. If one divides the immersed weight 
of a worm by the area of its front end, one finds 
“that the maximum pressure which can theoretically 
be exerted cannot exceed 16 g./sq. omi". (2) A 
man can walk across the same beach without sinking 
in, though his feet exert a pressure of about 150 
gm./sq. em. (3) “The explanation of this apparent 
anomaly must be sought in the physical' properties 
of the wet sand." The authors demonstrate that the 
sand is thixofropio by "stepping five times with tho. 


- weight of the body on the foot"; this causes the 


a 
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sand to liquefy, after which it fairly rapidly sots ` 
again. They suggest that “when a worm begins to 
burrow in thè sand, its resistance is first reduced by | 
alternating extrusion and withdrawal of the proboscis 
‘and: then the anterior end of the worm is thrust , 
into the softened sand”. 

‘It will be noted that the demonstration of thixo- 
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tropy was made by using pressures considerably ‘ 


greater than those the lugworm can produce. But, 


in any event, I am unable to see any real contradiction : 


between the first two observations, and do not believe 
that it is P nepeesary to invoké thixotropy at all. 





Aotióh of the proboseis. A 
mass. B, F, Roclan through the advancing buccal mass. 
n of the pharynx : . 


incomplete extrusion of the buccal 
C, Ex- 


As the worm burrows, it repeatedly extrudes and 
withdraws its ‘proboscis. This proboscis consists of 
two main parts. The first part to emerge is the 
buccal mass, which is set with strong, conical teeth, 
directed as/shown in the diagram (A). As it comes 
out, the thrust on the sand will first be sideways 
to the line of advance, then backwards towards the 
animal’s tail, as shown by the arrows in (B). The 
latter (backwards) thrust is assisted by 'flanging' 
movements of the more anterior chetigerous annuli?, 
which occur during burrowing. If one causes a worm 
to burrow into an artificial sand consisting of. very 


small glass spheres (Messrs. Chance Bros.’ ‘Ballotini’) ' 


—which it can and sometimes will do—then these 
movements of the chetigerous annuli may be seen. 

After its extrusion, the buccal mass shortens con- 
siderably as the second part of the proboscis, the 
pharynx, is violently thrown out (C). The pharynx 
is a soft balloon, with numerous very small papille. 
Its ejection rather suggests the sudden blowing of a 
bubble by the worm. It may serve to drive out the 
sand from the hole rasped by the buccal mass, and 
perhaps to shape it. 

The front end of the^worm narrows and lengthens 
as the buccal mass is extruded, as if to drive it 
further into the sand. In the second stage, when the 


buccal mass shortens and widens, the front end of: 


the worm does so too; so the pharynx is thrust out 
more or less into the area already worked upon by 
the buccal mass. 

These facts show that the lugworm is not at all 
comparable to a body sinking into the sand under 
its own weight. It is more like a digging rabbit, which 
scratches and shovels the earth away. The actual 
disruption of the’ structure of the sand must be done 
by the teeth of the emerging buccal mass. Unhappily, 
it is not easy to assess the force with which the worm 
could make them diverge from each other. Chapman 
and Newell! give a number of valuable data on the 
hydrostatic pressure in the body cavity under various 
conditions ; they recorded pressures up to 27 cm. 
of sea-water in worms "actually engaged in burrow- 
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ing". But, other factors play a part; if one transects 
ia worn immediately behind the first chetigerous 
annulus, the very small front end so isolated can still 
! extrude and withdraw its buccal mass, though it 
. Seems unable to throw out its pharynx. . 
G. P. WELLS 
Department of Zoology, 
University College, 
- London, W.C.1. ] 
June 18. 
1 Chapman and Newell, Proc. yae; Kon. Soc., B, 194, 481 (1947). 


** Wells, Proc, Zool..Sor. Lond., 114, 100 (1944), and J. Mar. Biol. 
: “Assoc. U.K., 98, 170. (1045). 
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‘Some Geometrical Considerations Regarding 
i Imbricate /Estivation 


In connexion with some anatomical investigations 
now in progress, an occasion has arisen for reviewing 
‘the evidence for a possible affinity between the 
iRanales and the monocotyledons. A critical con- 
sideration of certain floral features reveals that a 
number of phenomena on which considerable stress : 
has been placed are not, in fact, independent results, 
but may be deduced as geometrically inevitable 
consequences of the nature of imbricate sstivation. 
* Imbricate, sstivation may be defined as. the 
arrangement of flattened organs in a ring so that 
each edge -of each member of the ring overlaps with 
one of the edges of an adjacent member. It will be 
convenient to distinguish three types of member: 
éxternal, with both edges outside those with which 
they overlap ; internal, with both edges inside; and 
oblique, with one edge inside and one edge outside. 
Let the numbers of members in each category be 


denoted by e, i and o respectively. Then the total ` 


number of outside edges is 2e --- o. and the total 
number of inside edges is 22 -- o. But, from the 
nature of imbricate sestivation, there arə as many 
Outside edges in a ring as inside ones, so that 
2to=M+o and e=i. There follow two 
important corollaries: first, the number of oblique 
members is odd or even: according as the total 
number of members in the ring is odd or even; 
secondly, a ring with an odd number of members 
must have at least one oblique member. 

} Now suppose that a ring is being built up by 
placing members in pósition one at a time. If the 
first member is to be' external, the one next to it 
cannot be external. It can be either internal or 
oblique. If it is oblique its free edge (that is, the one 
farthest from the first member) will be an outside 
edge. The third mémber can then be either internal 
or oblique, but not external. Obviously, it is im- 


. possible, moving round the ring from an external 


member, to reach another external member without 
first passing an internal one. A similar train of 
argument can be used to prove the converse. We 
have therefore established the proposition that: 
the internal and external members of any ring of 
imbricating organs will occur in equal numbers and 
will alternate regularly all round the circumference. 

‘In other words, any ring of imbricating organs’ 
may; “be regarded as consisting of two equal alternating 
whorls, with the addition of a varying number of 
oblique members whith do not belong definitely to 
either whorl, and which may be distributed in various 
ways. The appearance of two independent alternating 
whorls can be regarded as the special case arising | 
when o is zero, and contort zstivation as that arising 
when e and 4 are zero. 
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Consider a ring of organs in which the position of 
any edge (that is, whether inside or outside) is in- 
dependent of the position of the other edge of the 
same member. Clearly, it is to be expected that, 
of the total number of members present, one quarter 
will be external, half oblique and the remaining 
quarter internal. 

It is interesting to reconsider sorne of the observed 
facts in the light of these theoretical results. The 
commonest number of petals in Ficaria verna is 
eight, as stated by Salisbury!. In most cases this 
number is made up of three internal petals, three 
external and two oblique. Obviously the position 
of one edge of a ‘petal markedly influences that of 
the other edge; conditions are unfavourable for the 


‘production of oblique members. Salisbury concluded 


that the corolla was derived from one with two 
alternating trimerous whorls, the oblique members 
having arisen by division of the members of these 
whorls. But it is not difficult to find flowers in which 
the ‘whorls’ are dimerous, while in flowers with more 
than eight petals there are often four external and 
four internal petals. 

Hitherto, it has not been sufficiently appreciated 
that any condition unfavourable to the production 
of oblique members automatically brings about the 
appearance of alternating whorls. In Ficaria the 
elimination of oblique members is incomplete, but 
has gone far enough to give, in most flowers, an 
appearance. of alternating trimerous whorls. 

lt has been shown that complete elimination of 
oblique members is not possible when the total 
number of organs is odd. The pentamerous plan 
does not permit elimmation of oblique members 
beyond the condition seen in the familiar quincuncial 
arrangement. The observation (ref. 1, p. 54) that, 
in plants with variable numbers a hexamerous calyx 
or corolla may consist of two trimerous whorls while 
a pentamerous one is quincuncial, is therefore only 
to be expected, and does not justify the conclusion 
that the oblique membér in the quincuncial arrange- 
ment is the result of the fusion of one external 
member with one of the internal ones. 

It is not my purpose to belittle the significance of 
evidences of trimery in the Ranalean flower, or to 
deny the conclusions reached by}Salisbury and others 
as to increase or decrease in the number of floral 
parts, but merely to point out that peculiarities of 
sstivation are often only expressions of geometrical 
necessity, and are therefore not available as evidence 
for determining the course of floral evolution. 

K. J. DORMER 

University College, 

Nottingham. 
May 19. 


1 Salisbury, H. J., Ann. Bot., 33, 47 (1919). 
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Initiation of Explosions by Grit Particles 


EARLIER work's? has shown that the initiation of 
liquid and solid explosives by impact or friction is 
due to the formation of localized hot’ spots. These 
hot spots may be generated by adiabatic compression 
of small entrapped bubbles, by friction and shear at 
solid surfaces, and, in extreme cases, by the viscous 
heating of rapidly flowing explosive. It was found 
that for nitroglycerine the minimum temperature of 
the momentary hot spot necessary for initiation by 
friction was c. 400—500? C. 
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Tt is known that explosives are made more sensitive 
both to impact? and to friction! if small particles of 


' grit are mixed with them. The early work showed 


that the rise in the surface temperature of a solid 


‘under friction is usually limited by its melting point. 


If initiation is due to the development of hot spots on 
the grit particles, we should therefore expect that 
the effectiveness of a particle would depend on its 
melting point. Some experiments have been carried 
out to investigate this. A 

A few small solid particles of known melting point 
were added to the: solid explosive, which was spread 
as & thin layer between flat steel surfaces. In one 
series of experiments the explosive was then subjected 
to rapid shear, while in another series it was subjected 
to an impact just strong enough to give very occasional 
explosions (c. 2 per cent) in the absence of any grit. 
Over the range used the hardness of the particle 
was relatively unimportant, but its effectiveness in 
initiating an explosion depended on its melting point. 


Initiation of P.E.T.N. in the presence of foreign particles 


Explosion | Explosion 
efficiency 


(friction) 


Melting efficiency 


(impact) 


nitrate 
Potassium hydro- 

gen sulphate 
Silver nitrate 
M dichrom- 


ate 
Sodium acetate 
Potassium nitrate 
Potassium 

dichromate 


Silver bromide 
Lead chloride 
Silver iodide. 


Borax 
Bismuthinite 
Glass 








Calcite 





The hardness of P.E.T.N. is c. 1:8 and its melting point 141? C, 


The friction experiments gaye the results with 
P.E.T.N. shown in the fourth column of the accom- 
panying table. ‘All the substances melting above 
430° C. were effective in initiating this explosive, 
while all those melting below 400° O. had no effect. 
Similar results were obtained for the frictional initia- 
tion of lead azide, but in this case the limiting tem- 
perature was somewhat higher. Silver iodide melting 
at 550° C. and all substances*of higher melting point 
were effective, but lead chloride, melting point 
501? C., and lower melting solids were not. 

The last column of the table shows the impact 
sensitivity of P.E.T.N. under similar conditions, and 
again it will be seen. that only substances melting 
above 430°C. were effective. Impact experiments 
on lead styphnate and mercury fulminate gave similar 
results, but the limiting melting point was about 
500° C. '! 

High-speed camera studies confirm that initiation 
occurs at the grit particle, and that the first stage of 
propagation is usually a slow burning*. These simple 
experiments indicate that the initiation of explosives 
containing grit is due to the formation of hot spots 
on the grit particle. Under the conditions of these 
experiments, the minimum effective hot-spot tem- 
perature for the explosives studied was again about 
400—500? C. i 
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We thank the Ministry of Supply (Air) and the 
Royal Society for grants for equipment, and Imperial 
Chemical Industries, Ltd. (Explosives Division), for 
the research maintenance of one of us (O. A. G.). 

Note added in proof (October 8). Recently, 
Ubbelohde e£ al.5 have published results on the effect 
of grit. Under the conditions of their experiments 
they did not observe an increase in sensitivity unless 
the hardness of the grit exceeded 4 on the Moh scale. 
They find supporting evidence for hot spot initiation 
in that the sensitivity with hard grit particles is 
influenced by the melting point of the anvil. 

` F. P. BOWDEN 
. O. A. GURYON 
Research Group on the Physics and 

Chemistry of Rubbing Solids, 

Department of Physical Chemistry, 

Cambridge. 
May 27. 

1 Bowden, F. P., Stone, M. A., and Tudor, G. K., Proc. Roy. Soc., A, 
188, 320 (1947). . 

2 Bowden, F. P., Mulcahy, M. F. R., Vines, R. Q., and Yoffe, A. 
Proc. Roy. Soc., A, 188, 291 and 311 (1047). : 

* Taylor, W., and Weale, A., Proc. Roy. Soc., A, 198, 92 (1932). 

* Bowden, F. P., and Gurton, O. A., Nature, 161, 348 (1948). 

5 Phil. Trans. (Aug. 10, 1948). : 





Dielectric Properties of Mixed Barium and 
Strontium Titanates at 10,000 Mc./s. 


MEASUREMENTS have been made of the complex 
permittivity («’ — jx”) of a series of mixed barium 
and strontium titanates at 9,450 Mo./s. and 20°C. 
by a technique, already. deseribed^?, which employs 
a wave-guide containing & multilayer dielectric slab. 

The variation of x’ and tan 5 (= "n at 9,450 Mc. js. 
is shown in Fig. 1, and also that of x’ at 1-5 Mo.[s., 
for purposes of comparison. The value of tan ô at 
1-5 Mo.[s. is of the order 0-01 throughout. 

It is well known that the addition of strontium 
titanate to barium titanate lowers the temperature 
of the Curie point by an amount proportional to 


1800 


1500 


a 
m 
t 
e 
e 


900 


Av ua eo pra aA eux Y £e aA 


e 
e 
e 


SrTiO, 


% Barium titanate by wt. 
Fig. 1. Barium -strontium titanate mixtures ab 20°C. ©, x' at 
, 1:5 Me./sec.; +, x’ at 9,450 Mc./sec,; C), tan ô at 0,450 Mo./seo. 
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the percentage of strontium’. The Curie point occurs 
at 20° C. for the composition 72 per cent BaTiO,, 
28 per cent SrTiO;. The marked variation in permit- 
tivity which occurs at 1-5 Me./s. for 72 per cent 
BaTiO, is considerably modified at 9,450 Mo./s. and 


results for the compositions 66 and 75 per cent 


BaTiO,, lying closely on either side of this point, 
suggest that there is no great perturbation in the 
dielectric properties, although this has not been 
closely investigated. The dispersion in permittivity 
suddenly becomes appreciable, and the loss tangent 
rises rapidly for concentrations of barium titanate 
well below that at which the material becomes 
permanently polarized. 


x (9,450 Me./sec.)/x’ (1-5 Mc./sec.) 





05 20 40 60 80 100 
SrTiO, % Barium titanate by wt. Palis 
244 176 98 20°0 


Temp. for BaTiO, 
‘Fig. 2 ? 

An alternative way of showing the dispersion is 

to plot x’ (at 9,450 Mo.[s.) 
x'(at 1-5 Mo.[s.) 
Fig. 2. 

On the same figure is plotted the result for barium 
titanate alone, at variable temperature?, where the 
temperature scale is related to the composition of 
the mixed titanate by the shift in the Curie point 
mentioned above. The essential similarity of the 
two curves may be noted, and also the fact that in 
both cases the dispersion is closely associated with 
the permanently polarized condition. 

Incidentally, the material with composition 56 per 
cent BaTiO, 44 per cent SrTiO, having x’ = 760 and 
tan 9 = 0-02 at 9,450 Mo./s. and 20? C. should be 
of considerable technical importance in microwave 
work. The maximum permittivity value observed 
was 990 with tan- = 0-04 at a composition of 62 per 
cent BaTiO, 38 per cent SrTiO;. 

I wish to thank Mr. Popper, of Philips Electrical, 
Ltd., for providing suitable ceramic materials. 

. J. G. POWrES 
Electrical Engineering Department, 
Imperial College of Science and Technológy, 
London, S.W.7. 

Sept.9. ' 


1 Powles, J. G., Nature, 161, 25 (1948). 

? Powles, J. G., Nature [162, 614 (1948) ). 

* Reddish, W., and Jackson, W., Trans. Faraday Soe., “Dielectrics”, 
244 (1948). - 
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Dielectric Behaviour of Methyl, Palmitate : 
Evidence of Resonance Absorption 

THE complex permittivity x —"x' — jx" of methyl 
palmitate, C,;H;,COO.CH, (melting point (sharp) 
29-7? C.), has been determined at room tem erature 
(17-20? C.) over the frequency-range 50-3 x 10}° 
cycles/sec., with the results shown in the diagram, in 
which x” is presented in terms of the tangent of the 
dielectrie loss angle, tan 8 — iso The o Droe 
measurements were made on & Schering bridge; the 


10'—10?c./s. ones by a reactance variation resonance ' 
method!, and the higher-frequency measurements by 
use of a number of cavity resonators?. 





1 2 3 4 5 6 7 8 9 10 11 
Log frequency (cycles/sec.) 


'The results reveal three absorption regions in the 
spectrum investigated, and in seeking an explanation 
of the mechanism of these the following possibilities 
must be considered :' normal (D.c.) conduction ; 
anomalous conduction arising from the presence of 
aggregations of conducting impurity ; dipole relaxa- 
tion; and the occurrence in this frequency-range of & 
natural vibration frequency of the dipolar molecules 
or of parts of these molecules. The measured p.c. 
conductivity was found to account for no more than 
l per cent of the low-frequency value of tan 93, ‘and 
the material tested was of'such purity as to exclude 
the second possibility. Im connexion with the third, 
if there exist two positions of equilibrium correspond- 
ing to opposite dipole directions with & transition 


probability of p per sec., then energy absorption will: 


occur around the frequency p[2 c./[s. With methyl 
palmitate there appear to be two such possibilities, 
involving rotation of the molecule about its axis and 
about an axis perpendicular to this. Since the prob- 
ability of the latter type of rotation would seem to 
be small, the absorption between 50 and 10* c.[s. 
may perhaps be accounted for on this basis. Un- 
fortunately, in the absence of measurements at still 
lower frequency, the peak of this absorption is 
undetermined; but there is reasonable correlation 
between the observed changes of x’ and tan 8 in 
this region, and they indicate an effective resolved 
component of dipole moment of the order of 1:8 
Debye units. i 

On this basis the second absorption is presum- 
ably due to a rotation of the molecule about its 
axis, though, since it'has been concluded by Malkin? 
from X-ray studies that methyl esters crystallize as 
double (end-on) molecules, the moving unit may be 
the double molecule. It can be estimated from the 
variation of tan ô in the region of this second absorp- 
tion that x' should decrease by 0-06, which is con- 
sistent with the observed variation of x', and suggests 


` 
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an effective resolved part of the dipole moment, in 
this ease, of about 0-4 Debye units. 

The variatior? of x’ associated with the third, 
ultra high-frequency, absorption region would seem 
to identify this as a resonance phenomenon ; 
although, if a curve be drawn through the four avail- 
able experimental points, this variation appears as 
the inverse with respect to frequency of what is to 
be expected. This suggests that the four points at 
which measurements have. thus far been made are 
inadequate to afford full resolution of the dispersion 
and absorption, and measurements at additional 
frequencies and at low temperatures are essential for 
clarification. 

A resonance absorption in solids-in the electrical 
spectrum has not previously been reported; but the 
prospect of this occurrence with compounds of the 
type under consideration within the 1/10 to 1/100 em. 
wave-length band (3 x 109-3 x 10: oc.[s. has 
been predicted by Fróhlich*. The evidence that 
methyl esters crystallize in double molecules suggests, 
as one possibility, that the resonance may be due to 
oscillation of the component single molecules about 
an axis perpendicular to their length, in the manner 
indicated at (a) in the diagram. If this be so, the 
frequeney of vibration would presumably be lower 
than for the type of oscillation discussed by Fröhlich. 

It is desired to emphasize the tentative nature of 
the explanations suggested above pending the com- 
pletion of further work now in progress. 

Our thanks are due to Dr. L. Hartshorn, of the 
National Physical Laboratory, for help in connexion 
with the low-frequeney measurements, and of one 
of us for a studentship provided by the Australian 
Council for Scientific and Industrial Research. 

' J. 8. DRYDEN 
WILLIS Jackson 
Electrical Engineering Department, 

Imperial College of Science and Technology, 

London, S.W.7. Sept. 1. 
+ Hartshorn, L., and Ward, W. H., J. Inst. Elect. Eng., 79, 597 (1036). 
? Horner, F., Taylor, 'T. A., Dunsmuir, R., Lamb, J., and Jackson, 

W., J. Inst. Elect. Eng., 98, Part 111; 53 (1940). 

? Malkin, J., J. Chem. Soc., Part IT, 2796 (1981). 
* Fröhlich, H., E.R.A. Report, No. LIT 157. 





Velocity of Sound in Free Air 


N 

A PREVIOUS communication! described an oscillo- 
graphic method for measuring the velocity of sound 
in air. Further experiments have been made during 
the past four years, with the aid of a grant from the 
Research Committee of King’s College, Newcastle- 
upon-Tyne, and during 1947 a series of 940 de- 
terminations was made in the Bute Hall of the 
University of Glasgow. 





AMPLIFIER 
PULSE 
CENERATOR 


General arrangement of apparatus `` 


? 








Fig. 1. 
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The object of these experiments was to measure 
the velocity of sound in free air with an accuracy 
of the same order as that which has been achieved 
in the best supersonic measurements. ‘The general 
arrangement of the apparatus is shown in Fig. 1. 
Sound, at 13,500 c./s., was emitted by a small moving- 


coil loud speaker connected through an amplifier to ` 


an audio-frequency oscillator, and was detected by a 
receiver, consisting of another loud speaker, identical 
with the first, mounted on & screw mechanism, per- 
mitting it to be moved relative to the source, along 
the line joining their centres. The output from the 
receiver was amplified and passed ,to a pulse- 
generating circuit, which delivered a train of pulses, 
each about & microsecond in duration. These pulses 
were used to deflect one beam of a double-beam 
oscillograph, which had an internal time-base, syn- 
chronized by the audio-frequency oscillator output. 

If the microphone was moved relative to the source, 
the pulses travelled across the screen, and the distance 
between two successive positions of the microphone 
at which a pulse coincided with an arbitrary reference 
mark on the screen was equal to the wave-length 
of the sound. The reference mark was obtained by 
connecting the audio-frequency oscillator tó a pulse- 
generating circuit, and applying the resulting pulses 
to the other beam of the oscillograph. 

At a frequency of 13,500 c./s., the wave-length of 
sound at normal temperatures is about one inch. 
The screw was six feet long and was fitted with a 
scale calibrated in thousandths of an inch. By 
moving the microphone, simultaneously observing the 
oscillograph screen through a telescope, and counting 
the transits of the receiver pulses, a length equal to 
40 wave-lengths was measured 940 times, under 
varying atmospheric conditions. The frequency of 
tthe oscillator was checked continuously against that 
of & 1,000 ¢./s. valve-maintained tuning fork (which 
lhad an accuracy of a few parts in a million), using a 
Lissajous figure on the screen of a subsidiary oseillo- 
graph; after the apparatus had been operating con- 
tinuously for a fortnight, the frequency drift was 
very small and could easily be corrected. The tem- 
perature was found by observation (through a tele- 
scope several yards away) of two mercury thermo- 
meters suspended between the source and the receiver. 
The humidity of the air was found from readings with 
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& whirling hygrometer, and the carbon dioxide content 
was measured with a Haldane carbon dioxide appar- 
atus. The room in which the experiments were 
conducted was 115 ft. long, 69 ft. wide and 67 ft. 
high; it was empty of furniture and was free from 
serious draughts. The apparatus was placed in the 
centre of the room, well clear of the floor, and no 
reflexions from walls or ceiling were detected. 

Corrections were applied to the results for the 
influence of the following factors: (1) temperature, 
which affects (a) the density, (b) the specific heat Cy, 
and (c) the imperfection of the air; (2) presence of 
water vapour, which affects (a) the density and 
(b) the specific heat C, of the air; (3) the known 
error of the screw and the thermometer. 

The mean. value found for the velocity of sound at 
a frequency of 13,500 c./s. in dry air at temperature 
273-16° K. and pressure 1013-2 mb., containing 
0-03 per cent of carbon dioxide, was 331-45 4. 0-04 
metres per second. ‘The distribution of the 940 
results is shown in Fig. 2, with the normal error curve 
for the same number of results and the same standard 
deviation superimposed for comparison. 

A fuller account of this work is being prepared for 
publication elsewhere. 

) J. M. A. LENIHAN 
Natural Philosophy Department, 
University, Glasgow, W.2. 
June 9. 

1 Lenihan, J. M. A., Nature, 152, 662 (1943). 





Studies in the Synthesis and Isolation of 
Threonine 


Iw a communication to the editor of the Journal 
of the American Chemical Society! which has just 
been received are described the conversion of DL-N- 
benzoylallothreonine methyl ester (I, R = Me; R’ = 
H) into the corresponding oxazoline (II, R=Me) by 
the action of thionyl chloride and hydrolysis of the 
oxazoline with acid to give pu-threonine (III). 
This discovery was anticipated by Attenburrow, 
Elliott and Penny?, who described not only the 
thionyl chloride method of inverting the configuration 
of DL-N-benzoylallothreonine ethyl ester (I, R=Et ; 
R’=H), but also a second and closely related method 
consisting of the treatment of the p-toluenesulphonyl . 
derivative (I, R=Et ; R’='s) with potassium acetate 
in boiling alcohol, followed by acid hydrolysis. The 
same oxazoline (If, R=Et) was produced in both 
cases, and the view was advanced that inversion of 
configuration took place simultaneously with ring 
closure. The trans structure was therefore assigned 
to the oxazoline on the basis of the known con- 
figuration of threonine’. 

It has now been found that the reaction of DL- 
threonine ethyl ester hydrochloride with berizimido- 
ethyl ether constitutes a third method of preparing 
the oxazoline (II, R=Et). In this type of reaction, 
which was first applied by Barber et-al.‘ to ethanol- 
amine, the configuration of the threonine molecule is 
retained. In & similar way the cis-oxazoline (IV), 
which yielded pure pr-oliothreonine on acid hydro- 
lysis, was prepared from pt-allothreonine ethyl ester 
hydrochloride. The cis-oxazoline, when boiled with 
aqueous alkali, was rapidly converted into the trans 
form with simultaneous hydrolysis of the ester group. 
The resulting trans-2-phenyl-5-methyl. A?-oxazoline- 
carboxylic acid (II, R=H) was also obtained by 
hydrolysis of the trans-oxazoline ester (II, R=Et) in 
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the same way. This interconversion, which must be 
the result of an equilibrium reaction favourable to 
the trans form, probably occurs via the anion of the 
oxazoline ester. The trans structure was assigned 
to the carboxylic acid because it was converted 
successively into nDn-O-benzoylthreonine (V) and 
DL-N-benzoylthreonine (VI) by the action of dilute 
acid, and alkali respectively. It seemed scarcely 
possible that any configurational changes could occur 
in these reactions. 
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As a result of these discoveries, the separation of 
stereoisomers described in an earlier synthesis of 
pu-threonine* has been rendered unnecessary. Crude 
Dr-ethyl-«-benzamido-B-hydroxybutyrate, an inter- 
mediate product in the synthesis, was converted into 
a mixture of the oxazolines II and IV by the action 
of thionyl chloride and then into pure pi-N-benzoyl- 
threonine by the series of changes already described. 
The overall yield was about 60 per cent. Details of 
this work have already been submitted for publication 
in the Journal of the Ohemical Society. It follows 
from these experiments that the interconversion of 
D- and r-threonine should be readily achieved, and 
this is being investigated. 

The reaction of benzimidoethyl ether with threonine 
ethyl ester hydrochloride ‘has been used for the isola- 

, tion of threonine from casein. Commercial casein 
was hydrolysed with hydrochloric acid, and after 
removal of the glutamic acid and the basic amino- 
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acids the remaining mixture was esterified and sub- 
jected to the action of benzimidoethyl ether. It was 
known that glycine ethyl ester hydrochloride would 
be converted into the derivative (VII) by this re- 
action’ and also that compounds of this type, when 
treated with alkali, would be converted into the 
corresponding acylamino-acids*. It was assumed 


' that other monoamino-acids would behave similarly. 


The product was hydrolysed with alkali and 
acidified to pH 1. The acid-insoluble N-benzoyl 
compounds were removed by extraction, leaving in 
solution only the acid-soluble O-benzoyl derivatives 
of serine and threonine. These were converted into 
the N-benzoyl derivatives when the solution was 
again made alkaline. As was expected from stereo- 
chemical considerations, the N-benzoylserine was 
racemic. It was separated from the rL-N-benzoyl- 
threonine in a pure condition as the sparingly soluble 
B-phenylethylamine salt. The r-N-benzoylthreonine 
remaining in the mother liquors as a soluble salt 
was purified as the free acid by counter-current 
distribution between ether and water. The yield of 
L-N-benzoylthreonine was about 10 per cent of that to 
be expected from the threonine content of the casein 
hydrolysate. 

Experiments are being continued and will be pub- 
lished in full at a later date. 


D. F. ELLIOTT 
National Institute for Medical Research, ! 
London, N.W.3. 
Aug. 24, 


S Pister, I K., Robinson, C. habica. C., and Tishler, M., J. 
Chem. Sor., 70, ob oua TEN 

rye ae J., litt, D. F., and Penny, G. F., J. Chem. Soc., 
310 (March, 1948 

* Meyer, C. E., and PA C., J. Biol. Chem., 116, 721 (1936). 

* Barber, H. T. Gregory, P. Z., Slack, R., Stickings, C. E., and Wool- 
man, A. M, Rep. 66 (ay 24, 1944), Com. Penicillin Syn. (C.P.8., 
see Nature, 169, 565; 1947). 

5 Cornforth, J. W., and Cornforth, R. H., J. Chem. Soc., 96 (1947). 

* Abraham, E. fü "Baker, W., Chain, E., "Cornforth, J. W., Cornforth, 
R. H., and Robinson, Sir R., C. P.S., 423 March 8, 1045). 





Conversion of DL-Serine into Inactive Cystine 


In a previous paper! it was shown that Dpr-N- 
benzoylallothreonine ethyl ester was converted into 
the corresponding oxazoline ester with inversion of 
configuration at the B-carbon atom by.the action of 
thionyl chloride. 

This reaction.has now been used for the replace- 
ment of the hydroxyl group in serine by a thiol group. 
DL-Serine methyl ester hydrochloride was converted 
into DL-N-thiobenzoylserine methyl ester by the 
method of Holmberg*. The latter substance, on treat- 
ment with thionyl chloride, afforded the correspond- 
ing thiazoline in almost quantitative yield. Hydrolysis 
of the thiazoline and oxidation of the product gave 
inactive cystine in good yield. Similar reactions have 
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hydrochloride. 
These investigations are being continued. 
D. F. Extrorr 
National Institute for Medical Research, 
London, N.W.3. Aug. 24. 
MENT. J., Elltott, D. F., and Penny, G. F., J. Ohem. Soe., 


310 (19. 
* Holmberg, B., “The Svedberg Fond aeri Volume", 299 (Uppsala : 


Almquist and Wiksells, 1 





Synthesis of Derivatives of N-Methyl-2-Pyri- 
done from Nicotinic Acid and Nicotinamide 
Iv is well known that N-methylnicotinamide is 
formed from nicotinamide by methylation in the 
human body, and Knox and Grossman have shown 
that N-mothylnicotinamide is itself capable of being 
metabolized. These workers not only demonstrated 
that N-methylnicotinamide could be oxidized to 
N-methyl-2-pyridone-5-carboxylamide by an enzyme 
present in rabbit liver; but they also succeeded in 
isolating the latter compound from human urine 
after the ingestion of doses of 0-6-0-9 gm. of nicotin- 
amide per day. 
Knox and Grossman described the compound as 
1-methyl-3-carboxylamide-6-pyridone, and the corre- 
,Sponding acid as 1-methyl-3-carboxy-6-pyridone. 
Their nomenclature is similar to that adopted by 
. Beilstein (1-methyl-6-pyridone-3-carboxylic acid), but 
differs: from that used by the earlier workers in this 
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been carried out on Dt-allothreonine ethyl ester 
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We have studied? the reactions which occur in vitro 
when nicotinamide or nicotinic acid is methylated . 
and is then oxidized by the method of Decker®”. It 
was found that nicotinic acid gave N-methyl-2- 
pyridone-5-carboxylic acid after methylation and 
oxidation, but that nicotinamide gave the amide of 
the isomeric acid, namely, N-methyl-2-pyridone-3- 
earboxylic acid. These results provided the first 
evidence that the course of the Decker conversion 
may be influenced by the nature of the substituent in 
the 3-position. They also indicated either that the 
methylation and oxidation of nicotinamide follows a 
different course in vitro from that im vivo, or that 
nicotinamide is converted to nicotinic acid before 


field*-*, who invariably used the name N-methyl- being methylated and oxidized in the animal body. 
2-pyridone-5-carboxylie acid. After this work was completed, a recent paper of 
Reaction I 
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N 
ex x s 2 
nicotinamide 
Both names are acceptable, but we prefer to regard 
the compound as N-methyl-2-pyridone-5-carboxyl- 
amide, not only because the earlier workers used this 
nomenclature, but also because it seems to us to 
show more clearly the relationship of the compound, 
from the point of view of chemical structure, to the 
isomeric N-methyl-2-pyridone-3-carboxylamide (see 
later). No confusion exists in the literature as to the 
nomenclature of the latter compound. 


i 


N- methyl-2-pyridone- 
3-carboxylamide 


Huff!’ came to our notice, in which he described the 
preparation of N-methyl-2-pyridone-5-carboxylic acid 
by the oxidation of either trigonelline acid sulphate 
or N-methylnicotinamide. Since Huff provided no 
explanation for the reactions which occurred, and 
since his results might appear to conflict with our 
findings, it seemed desirable that the position should 
be clarified. His findings and our own haye therefore 
been combined in the accompanying diagram. 
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The methylation of nicotinic acid with dimethyl 
sulphate and the oxidation of the methylation product 
with alkaline ferricyanide by our method proceeds 
according to reaction I. The preparation of trigonel- 
line acid sulphate from trigonelline and its oxidation 
with alkaline ferricyanide, as described by Huff, is 
shown in reaction II. It is clear that these reactions 
are very similar. In both cases there is a free carboxy- 
lic acid group in the 3-position before oxidation occurs. 

The oxidation of N-methylnicotinamide is shown 


. in reaction ILI. Since the amide group in the 3- 


^ 


position ean be easily removed by saponification, the 
reaction can follow two courses (a and b) If N- 


‘methylnicotinamide is oxidized by our method, 


saponification does not occur, since a low temperature 
is maintained and the alkali and ferricyanide are 
added simultaneously. Only N-methyl-2-pyridone- 
3-carboxylamide is formed (reaction IL b), which 
may be isolated by repeated extractions with chloro- 
form. In the method of Huff, however, the alkali is 
added at room temperature, and before the ferri- 
cyanide. In this case reaction IIIa also occurs. 
Huff isolated only N-methyl-2-pyridone-5-carboxylic 
acid from the reaction mixture, and did not attempt 
to isolate N-methyl-2-pyridone-3-carboxylamide. 

The following experiment confirms our previous 
results and clarifies those of Huff. Two 10-gm. por- 
tions of N-methylnicotinamide iodide were oxidized 
side by side, one according to our procedure and the 
other by a method similar to that of Huff. In the 
latter case the alkali was,added to the solution of 
N-methylnicotinamide at room temperature, and the 
ferricyanide was added half an hour later. In 
both cases N-methyl-2-pyridone-3-carboxylamide was 
isolated from the reaction mixture; but the yield 
was greater by our method. No trace of N-methyl- 
2-pyridone-5-carboxylic acid could be found in the 
mother liquor when the oxidation was arranged to 
take place as described by us; but, when Huff's 
method was used, 0-5 gm. of crude N-methyl-2- 
pyridone-5-carboxylic acid was obtained. After 
further purification, by crystallization from water, 


the melting point was 238°, which agrees well with . 


the value of 237-238? reported by von Pechmann 
and Welshs5. 

It.is clear that only in method IIb is the amide 
group present in the 3-position before oxidation, and 
that only in this case is the 2,3-isomer formed. It is 
also apparent that the method of Huff for the prepara- 
tion of N-methyl-2-pyridone-5-carboxylic acid from 
N-methylnicotinamide represents & side-reaction, and 
does not indicate the true course of the oxidation of 
N-methylnicotinamide in vitro. 

: Car. WEGAND 
Farbenfabriken Bayer, 
Wuppertal-Elberfeld. 
2t W. I. M. Houtman 

Medical Research Council, 

Department of Experimental Medicine, 
University of Cambridge. 
June 8. 


1 Knox, W. E., and Grossman, W. I., J. Biol. Chem., 180, 891 (1946). 
1 Knox, W. E., and Grossman, W. I., J. Biol. Chem., 168, 363 (1947), 


*Maler-Bode, H., and Altpeter, J., “Das Pyridin und seine Derivate" 
(Wilhelm Knapp, Halle, 1934). 


‘Meyer, H., Mh. Chem., 28, 1811 (1906). 


5 Yon Peohmänn, EH., and Welsh, W., Ber. dtech. chem. Ges., 17, 2384 


* Rath, C., Frdl., 17, 2441 (1032). 
7 Holman, W. I. M., and Wiegand, Chr., Biochem. J. (in the press). 
3 Decker, H., Ber. dtech. chem. Ges., 25, 443 (1892). 
? Decker, H., J. prakt. Chem., 47, 28 (1893). 
?» Huff, J. W., J. Biol. Chem., 171,689 (1947). 
; y 
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Species Difference in the Biosynthesis of 
Vitamin C and Response to Dia- 
betogenic Substances 


Tidwell and Axelrod! have recently confirmed the 
views of Nath and Brahmachari? regarding the initial 
stimulation of islet cells and excess production of 
internal insulin in the experimental animals by 
injection of intermediary fat metabolites, especially 
sodium aceto-acetate. Their findings that the con- 
dition of hyperglycemia cannot be developed in rats 
even after the injection of sodium aceto-acetate for 
28 days (daily dose 18.mgm. per 100 gm. body- 
weight) also eonfirm the recent findings of Nath and 
Brahmachari?, who observed a 50 per cent increase 
in the potenoy of the pancreatic insulin of the treated 
guinea pigs in about twenty-five days, and & marked 
decrease in the activity of internal insulin only on 
prolonged injection for about seventy days. 

In their three-day injection experiments, however, 
Tidwell and Axelrod observed that rats are far less 
susceptible to the action of aceto-acetate, especially 
towards the degree of increase in blood sugar, than 
the rabbits used by Nath and Brahmachari’, and 
they (Tidwell and Axelrod) have pointed out that 
species difference might play an important part in 
the response to diabetogenic substances. Thus, 
though alloxan is known to cause marked diabeto- 
genic effect on rats, Scott et al.‘ find little evidence 
of injury produced by it in islet cells in various 
species of birds, while Ruben and Yardumian* have 
shown that mere enteric absorption of alloxan is 
quite sufficient to injure the B-cells of the islets, of 
rabbits. : 

Attempts were therefore made to see if such 
difference in behaviour could be accounted for 
through differences in the capacity for, immediate 
biosynthesis of vitamin C, which is known to be 
highly beneficial in improving carbohydrate toler- 
ance of diabetics*. Mosonyi” has shown that animals 
which produce ascorbic acid react to the administra- 
tion of chemicals, especially of some ketones, by in- 
creasing the ascorbic acid excretion ; though chloro- 
form was ineffective in causing increase in the bio- 
synthesis of vitamin C in rats, chloreton, a condensa- 
tion product of acetone and chloroform, has been 
found by Ghosh® to exert great influence in the pro- 
cess. s 

In order to investigate the degree of biosynthesis 
in different animals (rats and rabbits) by means of 
a sudden shock caused through the injection of some 
intermediary fat metabolites, the following experi- 
ment was undertaken. Sodium aceto-acetate in the 
dose of 18 mgm. per 100 gm. body-weight was in- 
jected intramuscularly into some groups of animals 
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of each kind, and the quantity of vitamin C in 100 c.c. 
of plasma was estimated colorimetrically (by means 
of & photo-electrie colorimeter) according to the 
usual method with the indophenol dye. The results 
of the preliminary observation are represented 
graphically. ` 

This figure shows that the rabbits are unable to 
adjust themselves with the biosynthesis of their high 
requirements of vitemin C in order to cope with the 
situation, but that rats can go on synthesizing it 
even with such & high dose of the keto compound. 
6 mgm. of the keto acid per 100 gm. of the body- 
weight (that is, one-third of the previous dose) can, 
however, excite the mechanism of biosynthesis of 
vitemin C to some extent in rabbits. 

Work has also been undertaken to study the in- 
fluence of vitamin C in accelerating the process of 
ketolysis, as well as in checking the process of 
glycogenolysis by perfusion experiments with kidney 
and liver slice respectively in the Ringer's solution 
modified by Krebs’. 5 mgm. of vitamin C per o.c. 
of the reaction mixture is found to accelerate keto- 
lysis by 70 per cent in thirty minutes in a solution 


containing 200 mgm. of sodium aceto-acetate pero.c.; . 


and 2 and 6 mgm. of vitamin C have been found to 
inhibit the degree of glycogenolysis by 37 per cent 
and 60 per cent respectively in one hour. 
Further work is in progress. 
M. C. Nate 
C. H. CHAKRABORTY 
V. G. HATWALNE 
Kusum S. LAUL 
Department of Biochemistry, 
University, Nagpur. 
June 24. 
1 Tidwell, H. O;, and Axelrod, H. E., J. Biol. Chem., 172, 178 (1948). 
* Nath, M. C., and Brahmachari, H. D., Nature, 154, 487 (1944). 
` Nath, M. O., and Brahmachari, H. D., Nature, 161, 18 (1948). 
* Scott, O. O., Harris, P. N., and Chen, K. K., Endocrin., 87, 201 (1945). 
* Ruben, J. A., and Yardumian, K., Science, 108, 220 (1946). 


8 Dienst O., Diemer, and Scheer, P., Deut. med. Wochschr., 85, 710 


* Mosonyl, J., Z. physiol. Chem., 280, 240 (1984). 


* Ghosh, B., Ann. Bio-chem. Expt. Med., 8, 15 (1948). a. 


* Krebs, H. A., Z. physiol. Chem., 217, 193 (1083). 


Use of Certain Growth-Inhibitors as Tools 
in Metabolic Investigations 


CULTURES of Saccharomyces carlsbergensis grown in 
the presence of sub-optimal amounts of vitamin B6, 
biotin, or pantothenic acid, and containing in each 
case less than one tenth of the normal quantity per 
mgm. of the growth-factor, possessed reduced rates 
of fermentation, which could be increased within a 
few minutes at most by' addition of the latter. A 
rapid and marked stimulation was produced also by 
the addition of sodium azide in suitable concentra- 
tions ; typical results are shown in the accompanying 
figure. 

Sodium azide did not increase the rate of fermenta- 
tion ‘of the normal yeast in the medium containing 
ammonium sulphate (D). Growth of each yeast, in 
contrast, was strongly inhibited by the same con- 
centration of azide. 

Sodium azide, 2:4-dinitrophenol, and possibly 
certain other cell-poisons appear to release fermenta- 
tion and respiration from the controlling influence 
of endergonie processes, exercised through the trans- 
phosphorylation mechanismsb?. In view of this, the 
&bove results appear to indicate that vitamin B6, 
biotin, and pantothenic acid do not participate 
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Influence of vitamin deficiencies and sodium azide upon rate of 
fermentation by S. carlsbergensis. A, B6-deflcient ; B, pantothenic 
acid-deficient ; C, biotin-deficient; D, and E, grown in medium 
containing all essential growth-factors. The mue in the mano- 
meters contained glucose (3 per cent), KH,PO, (47/30), (NE) 80, 
(2-6 mgm./ml.), and usual amounts o! other mineral salts ; 
(NH,),SO, was omitted in E. Sodium azide was added at the points 
indicated: effective concentrations were 5 x 10-5 M for A and E, 
and 10 M for B and C. All fermentations were run at 30° Q, in 
an atmosphere of nitrogen. 1 mgm. AA weight) of yeast was 
used in each experiment 


directly in the reactions involved in alcoholic ferm. 
entation; but influence the latter only indirectly by 
probable functions in the anabolic activities of the 
cell. 
‘ R. J. PENNINGTON 
Department of Industrial Fermentation, 
University, Edgbaston, 
Birminghampl 5. 
! Lipmann, F., “Advances in Enzymology”, 1, 121 (1941). 


* Brockmann, M. C., and Stier, T. J. B., J. Cell. and Comp. Physiol., 
29, 169 (1947). 
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Retinene, and Indicator Yellow 


Ball, Collins, Morton and Stubbs! have found that 
retinene, may combine with various proteins and 
amino-acids to give compounds with the properties 
of Lythgoe’s indicator yellow. This is an interesting 
advance in the chemistry of vision; but, as stated by 
Dartnall?, does not prove that indicator yellow is a 
“fortuitous artefact having no direct relevance to 
visual chemistry”. ; 

However, Lythgoe's statement? that he was un- 
able to extract retinene from bleached visual’ purple 
solutions, using petroleum ether alone as a solvent, 
has recently been shown by me to be erroneous‘, 
Lythgoe failed probably because he did not shake his 
extract with enough vigour to compensate for the 
slow diffusion of the liberated retinene through the 
aqueous phase to the petroleum ether. Furthermore, 
even in the presence of an ‘active agent’ such as 
alcohol, retinene is not released to petroleum ether 
during a period of 2-10 min. after the solution is 
bleached’. This supports Dartnall’s view that retinene 
itself is not split off the visual purple molecule by light. 
The actual photo-product is probably Lythgoe’s 
transient orange®. 
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Dartnall states “that when one quantum of light is 
absorbed one chromophore is altered, but there is no 
evidence for the statement, often occurring in the 
literature, that the secondary process following activa- 
tion of the chromophore is a loosening, that is, & 
dissociation of the chromophore-protein bond". A 
similar conclusion® was reached on the basis of a com- 
parative study of the squid visual purple, cephal- 
opsin’. This substance is a retinene, compound which 
is chemically almost identical with vertebrate visual 
purple, but is not normally dissociated by light, either 
in solution or in the most sensitive preparations of 
living retinas?. An increase in retinene release from 
illuminated squid retinas has been reported®, but 
- has been shown to be an artefacts. 

Ball, Collins and Morton!?, in their answer to 
Dartnall, state that there are three materials in 
bleached solutions of rhodopsin: retinene, and the 
acid and alkaline forms of indicator yellow. However, 
according to Lythgoe® there are two forms of acid 
indicator yellow: a stable form with adsorption 
maximum at 450 mp below pH 4 and an unstable 
form with absorption maximum near 445 my. between 
pH 4 and 6. The unstable form of acid indicator 
yellow readily releases retinene when its solutions are 
shaken with petroleum ether‘, and thus probably 
corresponds to the loosely bound retinene" mentioned 
by Ball, Collins and Morton. 

ALFRED F. BLISS 
Department of Physiology, 
Tufts College Medical School, 
Boston, Mass. 

1 Bell o1. Collins, F., Morton, R., and Stubbs, A., Nature, 161, 424 
2 Dartnall, H., Nature, 168, 222 (1948). 
* Lythgoe, Ry J. Physiol., 88, 331 (1937). 
* Bliss, A., J. Biol. Chem., 172, 165 (1948). 
* Lythgoe, R., J. Physiol., 94, 899 (1938). 
5 Bliss, A., J. Gen. Physiol, 28, 361 (1948). 
7 Bliss, A., J. Biol. Chem., 176, 663 (1048). 
* Bliss, A., Biol. Bull., 98 (October 1948). 
? Wald, G., Amer. J. Physiol., 193, P479 (1941). 
10 Ball, 8., Collins, F., and Morton, R., Nature, 162, 222 (1948). 
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Partition Chromatography « on Starch of 
Ribonucleosides 


Durga work on ribonucleic acid turnover with 
nitrogen-15 in this Department, we found it necessary 
to isolate the different nitrogen-containing substances 
from small amounts of ribonucleic acid. It was 
thought that partition chromatography on starch as 
introduced by Elsdon and Synge' might give a 
possible solution to our problem. ^ Vischer and 
Chargaff? have applied partition chromatography on 
paper to the purine-bases; Edman, Hammarsten, 
Lów.and Reichard? have worked out a method for 
separating guanine and adenine on a starch column. 
Tinker and Brown‘ have recently applied Craig’s 
cotiiter-current distribution technique to purines and 
pyrimidines and related compounds. 

In regard to the pyrimidine bases, it seemed to be 
difficult to prepare them in a good yield from ribo- 
nucleic acid without destruction and conversion of 
cytosine to uracil during hydrolysis. The preparation 
of the ribonucleosides, however, was thought to be 
a simpler task, and a method for separating them 
from a mixture of the pure compounds on a starch 
column has been worked out. 

The solvent chosen was butanol saturated with 
water. The starch was prepared by extracting ordin- 
ary commercial potato starch with methanol for 
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24 hours in a Soxhlet apparatus. The starch column 
was 200 mm. long and had an inner diameter of 
23 mm. About 5 mgm. of each of the four pure 
ribonucleosides were dissolved in about 3 ml. of 
butanol-water and added to the top of the column. 
The butanol was run continuously for about three 
days; a sufficient head of liquid was kept in the 
eolumn so that 5-7 ml. of fluid ran through the 
eolumn per hour. The effluent was collected each 
hour by a simple apparatus constructed by Edman?, 
and analysed in the Beckman spectrophotometer at 
262 my. In this way the nucleosides may be easily 
localized (see graph). The different nucleosides have 
specific light absorption maxima around 262 my and 
may be characterized by comparing the light absorp- 
tion at 262 mp (maximum for uridine and adenosine), 
248 my (guanosine) and 270 my (cytidine). Under 


these conditions, the values of R, according to Martin 
and Synge‘, for the different nucleosides were as 

adenosine, 0:80; cytidine, 0-21 ; 
uridine, 0:52. 


follow : guanosine, 


0°28; 






2:0 


guanosine 
€gf/dina 





adenosine 


1:0 





20 40 60 80 hr 


RAN of 4 mgm. of adenosine, uridine, guanosine and 
Separati on a starch column 200 mm. long with butanol-water 
as the mobile phase 


Samples containing the same nucleoside were com- 
bined, the solvent evaporated off and the residue 
dissolved in 0-1 N hydrochloric acid. The purity of 
the different compounds after chromatography was 
established by determining the. ratio e max./y nitro- 
gen per ml. These values obtained were : . adenosine 
0-196 (e = 257 my); cytidine, 0-295 (e = 280 mu) ; 
guanosine, 0-164 (e= 256 my); uridine, 0-332 
(s = 262 my). 

The yield with about 5 mgm. of each nucleoside 
was 90-100 per cent. This method has been success- 
fully applied in tracer experiments to hydrolysates 
of ribonucleic acid. The hydrolysis of ribonucleic 
acid to nucleosides was carried out with & pyridine- 
water mixture by a modification of Bredereck’s 
method’. The results of these experiments will be 
published elsewhere. 

PETER REICHARD 

Chemical Department, 

Karolinska Institute, 

. Stockholm. ` 

May 27. 

! Biochem. J., 38, Proc. ix (1944). 
2 J. Biol. Chem., 168, 781 (1947). 
* J. Biol. Chem. (in the press). 
* J. Biol. Ohem., 178, 585 (1948). 
5 Acta Chem. Scand. (in the press). 
* Biochem. J., 85, 1868 (1941). 
1 Ber. disch. chem. Ges., 74 B, 094 (1941), 
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EIGHTEENTH SESSION OF THE 
INTERNATIONAL GEOLOGICAL 
CONGRESS 


A outline of plans for the eighteenth session of 
the International Geological Congress was given 
in Nature, August ", p. 232. The proceedings lasted 
in all for a period of seven weeks during August and 
September. Much of the time was occupied by a 
series of thirty-seven long geological excursions, 
which visited important localities throughout Great 
Britain and eastern Ireland. Some 250 British 


geologists acted as organisers, directors and secre-. 


taries for these excursions and for an extensive series 
of additional short excursions centred on London. 
Despite indifferent weather, the excursion programme 
was extremely successful; it was clear that the 
excursion parties, which consisted predominantly of 
geologists from abroad, found interest and enjoyment 
in visiting the classic areas and type localities of the 
British Isles under the guidance of British specialists. 

The formal and scientific meetings of the Congress, 
with an associated programme of receptions and 
entertainments, were held in South Kensington 
during August 25-September 1. The total member- 
ship of the session, including non-attending members, 
was more than 1,760; the total attendance of 
members and relatives was about sixteen hundred, 
including some nine hundred from overseas. Seventy- 
six differént countries were represented; sixty-four 
Governments and 360 universities, societies and 
institutions sent official delegates. 

This widely representative assembly provided the 
first full-scale opportunity for international geo- 
logical discussion for eleven years—since the.seven- 
teenth session in Moscow; and throughout the 
Congress members made good use of the opportunity. 
The attendance at all the meetings and functions 
was very large. At times five sectional meetings, 
each with an attendance of some two hundred 
members, were simultaneously in progress. Audiences 
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of nine hundred filled the lecture theatre of the Royal ` 


Geographical Society to hear special addresses by 
Prof. O. T. Jones and Sir Edward Bailey on “The 
Structural History of Britain". Colour films of the 
Mexican voleano Paricutin, presented by Dr. J. G. 
Reyna and Dr. F. H. Pough, and of the Virunga 
volcanoes of Africa, presented by Prof. T. W. Gevers, 
were shown twice because the same theatre could 
not hold at one time all who wished to see them. 
More than fourteen hundred members attended a 
reception by H.M. Government on the first day of 
the session, and a similar number were present at a 
reception by the Geological Society on August 31. 
Some six hundred official delegates and relatives were 
received by the Vice-Chancellor of the University of 
London on August 30, and many other receptions 
«and entertainments were also successfully arranged. 
In addition to the formal items of the programme, 
«members made full use for informal meeting and 
discussion of extensive lounge accommodation in the 
mGeological Survey and Museum, which was the head- 
«quarters and registry of the Congress. ' 
At the inaugural meeting in the Royal Albert 
Hall, Prof. H. H. Read, president of the Geological 
Society of London, was elected president of the 
“Congress. Viscount. Addison, Lord Privy Seal, wel- 
:omed the assembly on behalf of H.M. Government, 
and Sir John Anderson, honorary president of the 
3eneral Organising Committee, explained how, under 
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‘the zgis of the Geological Society and with active 
Government support through the Geological Survey 
and Museum, professional and amateur geologists 
throughout Britain had worked in face of consider- 
able difficulties to make the Congress a success. 
From speeches by the heads of Government dele- , 
gations at the final meeting of the general assembly 
on September 1, and from much informal comment, 
it can be judged that the delegates and members 
were, in fact, well pleased and satisfied with -the 
arrangements which had been made. 

During the session, the Council of the Congress 
arranged for the reconstitution of many of its inter- 
national commissions, the work of which had been 
interrupted during the War. A full account of the 
proceedings of the Council, and of the sectional 
meetings, to which some 350 papers were offered, 
will be published in the report of the Session, but 
at least twelve months must necessarily elapse before 
this can be issued.’ Meanwhile, summaries of the 
more important decisions of the Council, and of the 
sectional proceedings, will appear in forthcoming 
numbers of the Geological Magazine. Further artigles 
will also appear in Nature. i 

The Congress accepted with pleasure an invitation 
from the Government of France to hold the nine- 
teenth session in Algiers in 1952. At the same time 
it expressed its gratitude for an invitation from the 
Government of India, and it is hoped that the 
invitation to meét in India may be renewed at the 
nineteenth session. 


SCHOOL OF PHARMACY, 
UNIVERSITY OF LONDON 


HE Dean of the College of the Pharmaceutical ' 

Society announced at the 107th inaugural 
meeting on October 6 that the College is to be recon- 
stituted on an independent basis and renamed the 
School of Pharmacy, University of London. It will 
be financed mainly from University funds. 

This event marks the end of a phase of pharma- 
ceutical education in Britain which was identified 
with the efforts of the members of the Pharmaceutical 
Society, who from their foundation in 1841 proceeded 
energetically to raise the status of their calling by 
promoting a modern system of professional education. 
Their aim was reaffirmed in the charter which the 
Society obtained in 1843, the objects of which 
included "the advancement of chemistry and phar- 
macy and the promotion of a uniform system of 
education”. In pursuance of this policy the Society 
founded in 1842 what was at first known as the 
School of Pharmacy, the name being changed "in 
1926 to “The College of the Pharmaceutical Society”. 

The history of the School is a record of an attempt 
by a professional body to carry thé burden of its 
own educational advancement, and all will join in 
paying tribute to the Society for success in that aim. 
The School from its inception has made outstanding 
contributions to our knowledge of pharmacy, 
chemistry, materia medica and medicine. The record 
of more than a century of endeavour is one which 
must redound to the credit of the Pharmaceutical 
Society. In 1842, with the prescience of enlightened 
educationists, the Society equipped and staffed a 
pioneer establishment on a scale which ultimately 
yielded rich dividends. A chemistry laboratory was 
established in that year which was one of the first of 


664 NAT 


its type in Great Britain and which would at that time' 
bear comparison with the best.of its kind in Europe. 
It has housed a long list of distinguished professors, 
each of whom added an important quota to his 
science. Thus in chemistry we see the names Aufield, 
1862; Tilden, 1865; Palmer Wynne, 1896; Collie, 
1902; Crossley, 1904; and Dunstan, 1905; and in 
. botany those of such figures as Robert Bentley, 
1849, and Reynolds Green, 1887. In pharmacy and 
materia medica came Pereira, Redwood, Ince, 
Greenish and Wallis. The early days ‘of the School 
saw the development of the use of the microscope by 
Greenish in the evaluation of powdered drugs. Its 
latter years saw the establishment, by Burn, of 
. pharmacological laboratories for research work in 
- methods of biological assays, and the years between 
had a record of steady achievement which was 
marked in 1926 by the recognition of.the School by 
the University of London as a School of the University 
and by the establishment of a degree in pharmacy. 
The reconstitution of the School brings to an 
end a fruitful regime of a hundred and six years, 
and inaugurates a new era which it is hoped to 
make even more productive of benefit to pharmacy 
than the old. Under its new title, the School will 
have an' independent existence with a new governing 
body, a Council which will consist of the Dean (Prof. 
. H. Berry), together with the following members: 
(a) nominated by the University of London: Dr. 
O. L. Brady, Sir Archibald Gray, Mr. John Hunter 
and Dr. G. B. Jeffery; (b) nominated by the 
Academic Board of the College: Prof. G. A. H. 
Buttle, Dr. Katharine Coward, Dr. J. W. Fairbairn 
and Prof. W. H. Linnell; (c) nominated by the 
Pharmaceutical Society: Mr. W. S. Howells, Mrs. 
J. C. Irvine, Mr. H. N. Linstead and Mr. C. W. 
Maplethorpe; together with three co-opted mem- 
^ bers: Sir Henry Dale, Mr. W. J. C. Quarrell and Sir 
Harry. Jephcott, who becomes chairman of the new 
Sehool Council. Mr. S. R. Curtis has been appointed 
secretary to the School. 


BRITISH EMPIRE CANCER 
: CAMPAIGN 


HE twenty-fifth annual report of the British 
Empire Cancer Campaign covers the work done 
during the latter half of 1947. To those not acquainted 
with the ramifications of modern cancer research, 
much of the work in the report will occasion surprise, 


owing to its apparent lack of connexion with the | 


subject. But the fact is that the problem of malignant, 
growth:is inextricably bound up with peculiarities of 
cellular respiration, nutritional requirements, hor- 
mone balance and interaction of enzyme systems ; 
and its study demands contributions from almost 
every branch of science. 

In the sphere of radiation physics, work has been 
mainly concerned with preparing the way for the 
future use of high-voltage radiation and of radio- 
-active isotopes. To this end refinements of methods 
for accurate measurement of dosage, which becomes 
of increasing difficulty and importance under these 
conditions, have been developed. Measurements. of 
extraneous radiations likely to harm. personnel 
engaged in radiation therapy have also been. carried 
out. During the year, further studies have been 
made on the biological effects of radiations. 'The 
extreme rapidity with ‘which cellular changes occur 
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is astonishing. Thus Prof. J. S. Mitchell Tas shown 
that within seven minutes of exposing cultures of 
chick embryo fibroblasts to X-irradiation, alterations 
occur in the amount of substances in the cells which 
cause absorption of ultra-violet light of wave-length 
-2537 A. Ribose nucleic acid is believed to be largely 
responsible for such absorption; but the possibility 
that other substances may be concerned is receiving 
attention. By standard histological methods pyenotic 
changes in the cell nuclei of the membrana granulosa 
of large ovarian follicles can be demonstrated within 
four hours of irradiating rats (L. Halberstaedter and 
M. Ickowiez). „By the use of radioactive phosphorus 
(P37) uptake as a measure of thymonucleic acid 
formation, Mrs. B. E. Holmes has adduced evidence 
that therapeutic doses of X-rays reduce the synthesis 
of this substance, and that this reduction may be an 
integral part of the damaging effects of radiations. 
On. the clinical side, an important practical outcome 
of A. Glicksmann and L. G. Spear’s histological 
method of assessing the progress of radiation therapy 
in cancer of the cervix uteri. has been that, on the 
strength of it, several cases have been submitted to 
radical surgery, irradiation having been abandoned 
although in some cages the clinical response seemed 
favourable. In every case examination of the 
operation specimens showed the malignant process 
to be active. 

Among the clinical reports is an analysis from 
Birmingham of survival-rates of 1,367 cases of cancer 
of the breast observed between 1936 and 1942. The 
accepted clinical opinion that the results of surgery 
combined with radiotherapy are superior to those of 
either form .of treatment alone receives statistical 
confirmation. Owing to the small numbers, however, 
it is not possible to decide -whether pre-operative or 
post-operative irradiation is the more effective 
+method,;' though in the series quoted, post-operative 
treatment gave the better results. From St. Mark’s 
Hospital come some important: figures relating to 
cancer of the rectum. Of 716 cases treated between 
1928 and 1941, just under half survived five years or 
more. But the five-year survival-rate of cases with 
disease confined to the rectum was more than 80 per 


“cent, whereas those in which lymphatic metastases 


were present had a five-year survival-rate of just 

over 25 per cent. The correlation between the 

histological appearance of the growths and the 
extent of metastases was high in this series. Lymph- 

atic spread was present in 80 per cent. of cases in 

which ‘high grade’ malignancy was reported histo- 

logically ; but in only 20 per cent of those reported as 

‘low grade’. In a very full report by the Clinical’ 
Cancer Research Committee on malignant disease osm 
kidney, bladder and prostate, the figures concerns 
eases treated before cstrogen therapy had been 

introduced for the last-named disease, and wil 
therefore be useful for comparison with similai 
figures when the results of such treatment are 

available. 

Sir Ernest Kennaway’s study of the effect om 
circumcision on the subsequent development ojm 
cancer of the penis has already excited comment ix 
the medical Press. He finds that the operation 
protects against cancer if performed at eight days 
but confers no protection when carried out after the 
fourteenth year. “The failure of the operation deferrec 
until the 14th year to give the protection given by» 
it when carried out on the 8th day suggests that the 
train of events leading to malignant growth is ser 
going early in life, and that removal of the cause 
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does not then avert the development of cancer at & 
much,later age." In the experimental field the 
component processes which constitute “the train of 
events leading to malignant growth" have been 
characterized with greater clarity during the last 
fifteen years. Dr. I, Berenblum and Dr. P. Shubik 
have now placed such studies on a: quantitative 
footing. Dr. Berenblum had earlier shown that 
croton oil, itself non-carcinogenic, would cause 
growths to appear when painted on the skin of mice 
previously treated with doses of known carcinogens 
insufficient to provoke neoplasia. The late Dr. J. C. 

Mottram showed that a single painting of carcinogen 
was effective when followed by croton oil applications. 

Using different carcinogens and varying the number 
and frequency of croton oil applications, Berenblum 
and Shubik have shown that two entirely distinct 
mechanisms enter into the carcinogenetic process in 
mouse skin. The initial painting with carcinogen 
produces some invisible, irreversible alteration in a 
few of the cells of the painted area—the ‘initiating’ 
process. The ‘initiated’ cells remain dormant until 
stimulated into activity by a ‘promoting’ agent—in 
these experiments croton oil. The recognition of 
these two stages explains certain discrepancies which 
have been encountered in assessing the carcinogenic 
potency of certain compounds. A compound may be 
a powerful initiator but a poor promoter. If its 
activity is measured in terms of minimal dose 
response it will be labelled a powerful carcinogen, 
since this measurement is essentially that of initiating 
action; whereas if average latent period for tumour 
production is the measurement chosen, its activity 
will be poor, average latent period indicating pro- 
moting action. 

Of medical interest is the finding of workers in 
Oxford that liquor picis carb. B.P., a commonly used 
coal-tar preparation, sometimes prescribed for long 
periods, contains 0:02 per cent benzpyrene, and 
produced papillomas in ten weeks when painted 
twice weekly on mouse skin. After twenty-six weeks, 
50 per cent of survivors had tumours, more than 
half of which became malignant. 

Further work on recently discovered carcinogens 
has been done during the year. A curious property 
of 2-acetylaminofluorene, namely, the production of 
epitheliomas of the external auditory meatal wall, is, 
shared by 4-dimethylaminostilbene. Taking advant- 
age of the characteristic brilliant fluorescence of the 
latter compound in ultra-violet light, Glasgow 
workers have shown that it is excreted in the 
cerumen, which would account for the unusual site 
of tumour growth. 

Work on growth inhibitors at the Royal Cancer 
Hospital has been considerably extended. 4-N : N- 
di-(2 chloroethyl)-aminostilbene, which possesses the 
chloroethyl groups characteristic of the nitrogen 
mustards, has a marked but short-lived inhibitory 
effect on the Walker rat carcinonia. The. N : N-di- 
2. chloroethyl side-chain was introduced into many 
aromatic amines, and marked inhibitory activity has 
been demonstrated in the aniline, o-, m- and 
p-toluidines, o- and p-anisidine, f-naphthylamine, 
and p-aminobenzoic acid derivatives. 

Much work is presented on tumour viruses. Prof. 
R. D. Passey and his colleagues at Leeds have 
examined extracts of tissues from breast tumours, 
and normal tissues from high- and low-cancer strain 
mice by means of electron microscopy. Extracts 
made from all tissues and from the milk of high- 
cancer strains consistently show numerous spherical 
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particles of the order of 250 A. diameter. These 
particles are absent, or only present sporadically, iu 
similar material from low- -cancer strains. Ultra- 
centrifugation at 60,000-120,000 g removes the 
particles from the extracts. Even after the drastic 
process of extraction employed, the samples in which 
the particles are numerous incite mammary tumours 
when inoculated into susceptible mice. The particles 
are thus closely associated with milk-factor activity ; 
but the authors stress the need for caution in inter- 
proting the findings. E 

The British Journal of Cancer, which is sponsored 
by the Campaign, has now completed a year of 
publication, and gives an indication of the quality 
and breadth of cancer research in Britain. The 
present report includes work from new centres, such 
as the University of Bristol, the Hebrew University 
at Jerusalem and the University of Glasgow, which 
indicate how the activities of the Campaign are still 
growing twenty-five years after its foundation. 

D. A. G. Gatton 


AN ELECTRON MICROSCOPE 
STUDY OF CELLULOSE IN THE 
WALL OF VALONIA VENTRICOSA 


By Dr. R. D. PRESTON and Dr. E. NICOLAI 
Botany Department 
AND 


Da. R. REED and A. MILLARD : 


Department of Biomolecular Structure, 
University of Leeds 


URING the past thirty years or 80, intensive 

"investigation of cellulose by various physical 
methods has directed attention repeatedly to the 
possible existence of supermolecular units of structure 
ranging from ‘fibrils’? some 0-4 u in diameter and of 
indefinite length 'to small spherical or ellipsoidal 
particles of diameter up to 1:5 p ?. 

While this has lent colour to speculations by 
earlier workers based largely on microscopical 
observations’, it has never been clear that the newer 
physical methods yielded any more precise a picture 
of these units than did mere microscopical observation ; 
nor, indeed, could it be claimed that proof had ever 
been given of the concrete existence of any such 
units in the intact, untreated walls of plant cells. 
With the advent of electron microscopy, however, and 
especially following the notable advance in manipu- 
lative technique using metal shadowing and surface 
replication, it became at last possible to make a 
direct attack on this particular aspect of cellulose 
structure. a 

Few of the many existing electron micrographs of 
cellulose have been very informative ‘other than to 
show that, under suitable treatment, cellulose can be 


broken down into fibrous bodies. This has been'due : 


largely to the unfortunate choice for experimental 
material of either drastically treated celluloses such 
as filter paper or of mechanically disintegrated 
cellular tissues which are difficult to manipulate and 
the photographs of which are, by their very nature, 
almost uninterpretable*. 





Fig.1' 


The technique clearly demands a cell wall of large 
area, strong enough to be handled without material 
deformation, and the fine structure of which is 
already known in sufficient detail to make inter- 
pretation possible. 

All these desiderata are fulfilled by the walls of 
' the vesicles: of Valonia ventricosa, and during the 
course of an intensive investigation of the cell walls 
of alge initiated ihe Botany Department at 
Leeds the organisation in this particular speoies, the 

‘fine structure of which is already well known, is 
being studied with the electron 
microscope. While the irfvesti- 
gation is as yet only in the pre- 
liminary stages, the photographs 
obtained are already so striking 
that it has been thought desirable 
to direct attention to some of their 
more important features. It is not 
proposed to describe at this time 
the methods used in the preparation 
of the specimens examined in the 
microscope, except to say that all 
the photographs are of surface 
replicas, in ‘Formvar” or collodion, 
of chromium-shadowed wall 
material cut from the vesicles 
without distortion. 

Fig, Í shows the appearance of 
the wall surface and Fig. 2 that of 
intermediate lamella in the wall 
laid bare by stripping and repre- 
senting, if not the actual inner 
surface of the wall next to the 
‘cytoplasm, af.least the condition 
very close to this surface. 

Both photographs show a num- 
ber of points of outstanding in- 
terest. First, and perhaps most 
unexpectedly, the wall appears to 
consist of fibres of indefinite length 
the diameters of which vary be- 
tween surprisingly narrow limits 
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around about 300 A. The wni- 
formity alone of these fibres makes 
it rather certain that they are an 
intrinsic feature of the wall not 
artefacts due to intensive drying, 
etc., and can therefore be considered 
as fundamental building units of 
cellulose, at least as found in this 
particular alga. Certainly the par- 
ticle hypothesis as proposed by Farr 
and Eckerson, upon which consider- 
` able doubt has already been cast’, 
is once' and for all shown invalid. 
The ‘fibrils’, on the other hand, 
already described for Valonia! are 
clearly aggregates of indefinite num- 
bers of these fibres. At the same 
time, it.is possibly significant to 
note that occasionally the clear 
impression is given of the presence 
in the wall of spherical particles, 
: some- 300 A. in diameter, linearly 
arranged and suggesting, therefore, 

a unit of smaller dimension. 

Secondly, within any one lamella 
the fibres run closely parallel to, one 
another, with the exception of 
occasional stray fibres which have 

probably been displaced during the preparation of 
the specimen. This’is in harmony with the X-ray 
photographs*. 

Thirdly, in an adjacent lamella which can bé 
observed through the interstices in the upper lamella, 
similar fibres are clearly visible which lie at an angle 
to the first set commonly rather less than a right 
angle (Fig. 1), but occasionally much less (Fig. 2), 
and sometimes a third orientation can be detected 
(Fig. 2). All this again is in harmony with the X-ray 
photographs, though at the moment it appears that 
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the third orientation is more prevalent than these 
photographs' gave reason to suspect. 

It is clearly too early to speculate upon the precise 
nature of these fibres or to express any opinion as to 
the way in which they are produced by the plant. 
So far as the photographs go, however, they certainly 
give the irnpression that the fibres might be regarded . 
as ‘crystallites’ of cellulose,. and this would be in 
harmony with those properties of this particular wall 
which suggest a high degree of crystallinity. The 
density, for example, is the highest yet recorded® for 
cellulose (1:562) and suggests a crystalline/non- 

_ crystalline ratio of about 71 per cent. A determ- 
ination of this ratio made for the senior author by 
P. H. Hermans of Utrecht (using his X-ray method), 
to whom our thanks are due, is on the other hand 
disappointingly low—lying between the values for 
native fibres and for wood pulp. This may, however, 
be due to impurities in the specimen sent to 
him. (A more recent: determination on a purified 
sample is reported by Dr. Hermans to indicate a 
erystalline/non-erystalline ratio of 67-68 per cent.) 
The orientation of the fibres must be remarkably 
perfect, for it must be recalled that in this wall the 
molecular planes of 6-1 A. spacing tend to lie parallel 
to the wall surface. If the fibres are isodiametric in 
cross-section, such orientation could arise only 
through the prevalence of —OH groups in this plane, 
and would therefore presumably be initiated at the 
moment of deposition at the cytoplasm-wall interface, 
and not secondarily by changes within the mature 
wall. If, on the other hand, the fibres are flat ribbons 
(and the photographs as yet offer no evidence on this 
point), then the orientation could arise mechanically ; 
though even then the orientation is not induced 
merely by drying, as it is in bacterial cellulose, for 
precisely the same condition has been demonstrated 
in undried algæ?. Finally, it should be noted that 
since the fibres run uninterruptedly with apparently 
smooth sides over distances much greater than 10 p 
(width of the photographs taken), their appearance 
lends no support to, the ‘fringed micelle’ hypothesis 
but tends rather to suggest the continuous, period- 
ically distorted structure suggested by Meyer’®. 

The senior author is indebted to Prof. W. T. 
Astbury, of the Department of Biomolecular Struc- 
ture, for valued advice and for placing the facilities 
of the electron microscope at his disposal, and to the 
Department of Scientific and Industrial Research for 
a grant defraying in part the expenses of the algal 
research. 
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THE YOUNG WORKER IN 


| INDUSTRY: 

lA T the discussion on “The Young Worker in 
l Industry" arranged by Section L (Education) 
of the British Association on September 13, the two 
main contributions were’ from representatives of 
industry and of the Ministry of Education. In the 
first paper, which dealt with recent ‘progress in 
industrial education and training, the authors pointed 
out that the increasing scale and complexity of 
British industry since the industrial revolution: has 
been paralleled by a widening appreciation of the 
need for industrial workers to know something of 
the principles underlying the industrial arts. The 
establishment of the mechanics institutes and, later, 
technical colleges, works’ schools and junior technical 
Schools was part of the practical response to this , 
need, as was, more recently, the setting up of the 
system of national certificates and the part-time day 
release ky industry of young personnel for technical 
study. f us 

| War-time demands for skilled personnel stimulate 
Yealistie thinking and practical developments in the 
fields of selection and training. War and the post-war 
economic difficulties have also thrown into relief the 
social need for maximum economy in the use of 
man-power. To secure this, it is essential that all 
young people receive the type of education and 
training best suited to their interests and natural 
aptitudes. In this, industry has an important part 
to play, not only in providing information regarding 
the types of careers available, but also in establishing 
training schemes, a function of which should be the 
assessment under practical conditions of the trainees’ 
suitability, not with the view of ‘weeding out’ 
failures so much as of providing training for a suit- 
able alternative occupation where one course of 
training proves inappropriate. 

, Lhe story of national education in Britain between 
the two World Wars is one of the failure in the 
practical application of the ideals of the Fisher Act, 
followed. by renewed planning represented by the re- 
ports of the Consultative Committee between 1925 and 
1938. The trade recessions of this period also checked 
progress in industrial and commercial training, which 
was largely’in the hands of private enterprise. Some 
enlightened firms, however, endeavoured to repair 
the gaps with their works’ schools, some of which 
have a long history. The experience gained in these 
schools should be of value in connexion with the 
proposed county colleges. The interest which young 
workers have in further education is, in most cases, 
best stimulated by basing it on their work and 
environment. It is suggested that the initiation. 
courses run by many firms to help young people to 
bridge the gap between full-time schooling and wage 
earning could be paralleled by wider courses, designed 
with the same intent, in the county colleges to be 


_established. : 


Apprenticeship is an aspect of training in which 
appreciable progress has been made in-industry since 
the end of the First World War, particularly in the 
more technical industries such as engineering. Some 
of ithe largest concerns have comprehensive appren- 
ticeship schemes with grades according to the 
educational levels of entrants—craft apprenticeship 
for, boys from secondary modern and ‘secondary 
technical schools, student apprenticeship for boys 
from secondary grammar and from publie schools, 
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and graduate apprenticeship for young men and 
women graduates. The difficulty of smaller firms in 


s 


^ supporting schemes on such.an ambitious scale is one 


reason for the modern tendency. to discuss and plan 
apprenticeship schemes at a regional and national 
level. 


Attention has also been given to practical training | 


at the professional level, particularly in the engineer- 
ing industry. For example, the Institution of 
Electrical Engineers has published no less than three 
booklets on training for the electrical industry 
between 1942 and 1947. The report published in 
1947 makes recommendations based on the best in 
modern training practice in this field, and lays down 
practical training standards designed to secure for 
the young professional engineer the width of experi- 
‘ence and consequent flexibility necessary for the 
continued progress of the industry. One specific 
recommendation is that graduate apprentices should 
be given leave of absence by their firms to widen 
their experience not only in Great Britain but also 
overseas. -This recommendation is already being 
earried out by some firms, and an increasing number 
of overseas contacts is being made. Many foreign 
students are coming to Great Britain for engineering 
training both theoretical and practical. There is no 
reason why an interchange of craftsmen and tech- 
nicians, as well as young professional engineers, 
could not be arranged to give human reality to 
political and economie union between countries. 
Already the merits of British methods of training 
professional engineers are widely recognized.. If this 
reputation can be extended to other industries and 
voeations, Britain will have made a contribution to 
world prosperity equal to that made by its scientific 
men in the field of knowledge. 

The second paper, by a representative of the 
Ministry of Education, indicated that it has always 
been traditional in Great Britain for our educational 
institutions to provide for the educational needs and 
interests of the young worker rather than for the 


needs of industry as such, and that likewise it is 


traditional for industry to take responsibility for the 


' practical training of its young workers and to look 


to our educational institutions for the provision of 
technology and general education, The needs of 
industry and the interests of young people are not 
always identical, and it was to avoid indiscriminate 
recruitment regardless of aptitudes that the Juvenile 
Employment Service—now called the Youth Employ- 
ment Service—was set up. To be fully effective, this 
Service must have the support of parents, teachers 


- and employers, and be staffed with officers expertly 


trained in vocational guidance and having a wide 
knowledge of industrial conditions, so as to effect 
‘good ‘placing’ and to ‘follow up’ such placing. Much 
research. is called for in this field. 

The educational needs of young workers once they 
are in industry are very varied; depending on their 
educational level at entry and on their aspirations ; 
but that further education must be available is. now 
an accepted need for all. Only 30-40 per cent of 
‘school-leavers’ at present receive any'further formal 
education. Í 

Of these, too high a proportion can only acquire 
their technology at night at the expense of their 
leisure, and a 40-hour week for the adult should not 
‘make us indifferent to the 60-hour week of many 
apprentices. The larger firms which provide sys- 
tematic industrial training in works’ schools usually 
have & close link with the technical colleges and 
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‘appreciate the need for day-time release—200,000 
young workers are now released for such training as 
compared. with 40,000 in 1938. In the smaller works, . 
many are too small to provide even good practical 
training facilities. 

The provision of the 1944 Education Act for com- 
pulsory day-time release for young people up to the 
age of eighteen years tries to provide a partial answer 
to the problem of the youth who ends his formal 
education at the school-leaving age of - fifteen— 
‘partial’ because industry must attempt to do its 
share and the work in the county colleges to be set 
up under the Act should be complementary to 
industrial training. Within the past few years, some 
hundreds of education officers and personnel managers 
have been appointed by industrial employers 
for the specific purpose of furthering educational 
activities, and their influence is already having a 
marked effect. But such developments are limited 
in general to the larger industrial firms, and the 
problem of the smaller firms still remains. There are 
8 number of ways in which the educational system 
can help to make up for the deficiencies of education , 
and training within industry.. One is to send young 
apprentices to the local technical college for full-time 
training for one or more years, and another is to 
release apprentices for ‘sandwich’ courses in colleges 
for full-time periods of varying length followed by 
part-time day release. 

Pressure from industry to augment facilities for 
further education of the young worker is causing the 
Ministry of Education some embarrassment. The 
county colleges cannot at present. be introduced. 
The difficulties of interesting the bulk:of adolescents, 
who by the very nature of the industrial structure of 
Britain must become unskilled workers, in further 
education are well recognized ; but if successful, the 
education provided by the county college will solve 
many problems. It will lay a foundation for adult 
life; develop regular habits of study and work ; 
& pride in a job well done; a healthy interest in 
recreational pursuits, and fit the young people to 
play their part in the struggle for industrial survival. 

Although not yet ready to introduce the county 
colleges, the local education authorities in Britain’ 


“have been asked to plan their provision as an integral 


part of the whole field of further education. In the 
large cities there will be one or more central colleges 


for advanced studies for those over eighteen, and 


satellite branch colleges to meet the varied needs of 
those under eighteen. Vocational training and 
general education will not be separated. In smaller 
cities and towns there will be small colleges to meet 
the needs of day and evening courses for youths and 
adults. . 

A vital problem in educating youth in industry is 
to secure permanent liaison between the colleges and 
industry, and it is hoped that this has been effected 
by the nation-wide system of Regional Advisory 
Councils, consisting of representatives of industry 
and the colleges, the local education authorities and 
the universities. 

The system of further education and training in 
Britain is complex and untidy; but it has achieved 
success largely by its voluntary nature, for it is 


. democratic and flexible and comparatively easy to 


develop in the ways best suited to our people. The 
technical colleges employ large numbers of expert 
technologists from industry as teachers, and it is 
hoped this will continue when the training is carried 
on in the day-time. The Ministry has been encour- 
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aging developments- by setting up three training 
colleges for the training of technical teachers, by 
-facilitating the release of teachers to industry and 
by encouraging research. 

In the discussion which-followed the main papers, 
reference’ was made to the valuable assistance being 
given by some industrial concerns to technical 
education by providing materials and teaching staff. 
One speaker stressed the need that the selection of 
vocations should not be made too early; another 
that small firms had the one great advantage of 
being able to keep in closer touch with their young 
workers than can the-larger concerns. Listening to 
all the contributions to the session, one was particu- 
larly struck with the obviously growing interest of 
‘industry in the education and training of the young 
worker, and the growing co-operation between 
employers, organised labour, and the education 
authorities. A. P. M. Fremme 


SOCIETY FOR APPLIED . 
BACTERIOLOGY 


HE annual general meeting, and conference of 
the Society was held during July 27-30 in the 
Department of Agriculture, Queen’s University, 
Belfast. Approximately a hundred ' members and 
visitors attended the conference. 
. Agriculture, and particularly dairying, being the 
principal industry of Ulster, papers on dairy bac- 
teriology predominated among’ the seventeen con- 
tributions submitted to the conference. The first 
session, on July 27, was devoted to four papers from 
Northern Ireland workers. . 
Mr. P. L. Clerkin, of the Bacteriology Division, 
sdescribed the development of the dairy industry in 
Northern Ireland during the past two decades with 
particular reference to the methods of bacteriological 
«control. A feature of the Northern Ireland procedure 
mfor raw milk is the classification of Bus supplies 
nto three grades designated simply A, B and C. 
Grade A is the produce of tuberculin- tested herds, 
bottled on the farm and sold raw. It must conform 
Ko fairly high bacteriological standards. Grades B 
«and C have lower bacteriological standards and the 
Moulk of such supplies is pasteurized. To assist the 
meady identification of the milk by the consumer, 
20loured labels, bottle-caps, ete., were assigned for 
each grade. This procedure was ‘Of interest since the 
authorities in Great Britain have consistently masked 
she identity of graded milk supplies under names 
hich convey little or no information to the consumer. 
Brogislation controlling ice-cream quality was intro- 
luced in Northern Ireland in 1938 and the Bacterio- 
_bgy Division advised on suitable hygienic standartis. 
Mm this field, the Ulster authorities have been in 
mdvance of England and Wales. : 

Drs. Lamont and Kerr and Mr. MeGirr, of the 
«Northern Ireland Veterinary Division, submitted a 
aper on the Stormont technique of tuberculin 
«esting. This technique was based on observations 

modicating that, in the tuberculous bovine, intradermal 
uberculin injections exhibited increased sensitivity 
o a second tuberculin injection given seven days 
«fter the primary inoculation. The diagnostic feature 
«s the increase in skin thickness and not the nature 


af the reaction. Results are now available for 590° 


nimals subjected to the new procedure and after- 
vards: slaughtered for ‘post-mortem examination. 
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‘The results showed that the Stormont test had a 
total error of 3-4 per cent, of which 2 per cent were 
undetected infected animals. 

! Lamont and his co-workers have also studied the 
white blood cell changes in relation to tuberculin 
testing with particular reference to the new technique. 
The most striking finding is that the blood reaction 
with the Stormont technique is. very marked, there 
being a pronounced rise in the polymorph -lymphocyte 
ratio. The maximum alteration in the ratio appears 
at varying periods, hence for diagnostic purposes 
multiple bleeding would be necessary. Using white 
blood cells, Lamont and his colleagues have succeeded 


‘in passively transferring tuberculin sensitivity from 


the bovine to guinea pigs. These findings offer fairly ' 
concrete proof of the presence of the antibody 
responsible for tuberculin sensitivity. In general, this 
work supports the thesis recently propounded in a 
number of American publications that white blood 
cells and particularly lymphocytes play a very 
important part in the genesis and manifestations of 
many immune phenomena. 

| Dr. Pearson, also of the Veterinary Division of the 
Ministry, presented a paper on the limitations of 
penicillin in the treatment and control of bovine 
mastitis. The North of Ireland experience indicates ` 
that clinical mastitis, as encounteréd by the veterinary 
surgeon, requires much more individual consideration 
than is usually: given, before penicillin is prescribed. 
The symptoms of streptococcal and staphylococcal 
infections are becoming more and more difficult to 
differentiate, and in Ulster in recent years there has 
béen a definite increase in staphylococcal infections 
of the udder. In many of these cases little or no 
response has been shown to penicillin therapy, the 
organisms . being invariably penicillin-resistant. This 
resistance may possibly have developed during pre- 

ious penicillin treatment of sporadic mastitis. — 
Strains of resistant streptococci have not become 
such a problem although such strains undoubtedly 
exist. Treatment of Corynebacterium pyogenes 
mastitis with penicillin has been found to be a waste 
of time and money. During recent yéars there has 
bden a marked increase in the number of samples 
from clinically positive cases of mastitis, where it 
has been impossible to detect any causal organisms 
either culturally or microscopically. ` 

‘Mr. J. G. Murray, of the Bacteriology Division, 
contributed a paper on ropy contamination of 
pasteurized milk. In a recent outbreak the principal 
source of such organisms was found to be con- 
taminated milk bottles, Bacterium aerogenes being 
the principal ‘contaminant. These organisms were 
frequently missed when incubated in bile salt broth 
at}37° C. ;- but at 22° and 30° C. they were readily 
detectable. Mixed cultures of slime-producing 
organisms were also occasionally present. ' 

The second paper-reading session, on July 28, 
opened with a paper on factors affecting the bacterial 
population of lake waters by Dr. C. B. Taylor, of 
the Freshwater Biological Association, Wray Castle, 
Ambleside. The bacteria present in lake water may 
bejconsidered in three categories: (a), those washed 
in from outside sources, of which a large population 
will ultimately perish although others may. find 
conditions suitable for growth ; (b) indigenous bac- 
teria capable of existence in a dilute nutrient solution, 
as represented by lake water, and able to use for 
growth low ` concentrations of available organic 
mater, such types being probably ubiquitous; (c) 
bacteria dependent on a solid surface for their 
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proliferation and founda in connexion with plankton 
cells. Group (a) reflect the amount of pollution in 
the watershed, and their numbers in the inflowing 
water are at the maximum for a few hours after heavy 


Train. Normally they only mix with the lake water 


to an appreciable extent in winter. Group (b) are 
types with very weak physiological activity and very 
low powers of resistance to unfavourable circum- 
stances. An appreciable number are pigmented, 
yellow being the most common colour. This group 
is at its most numerous during the winter months. 
Group (c) are most common during periods when 
algal cells are present to afford sites for attachment. 
Dr. Taylor, along with his colleague, Mr. C. H. 
Foot, also presented. paper on the most suitable 
medium for growth of bacteria from water. An 
interesting point in their findings was the fact that 
sufficient availablé nitrogenous organic matter is 
present in ordinary agar to. satisfy the requirements 
of, most water bacteria. . Plain agar with the addition 


of salts, incubated at 20° C. for ten days, reproduced 


80 per cent of the colonies found on a standard 
medium. Beef extract,.a concentration of 0-5 per cent 


. peptone and nitrate (NaNO;) were found to be 


restrictive to bacterial growth. 
Dr. Cunningham and Mr. McLeod, of the Hast of 
Scotland College of Agriculture, presented a short 


l paper on the occurrence of Bact. coli Type I coliform 


organisms in the bovine udder. The evidence of the 
occurrence of persistent coliform infection of the 
udder in the absence of macroscopic symptoms is 
weak. In the case quoted by Cunningham and 
McLeod the numbers of organisms -varied between 
25. and more than 1,000 per ml. but usually were of 
the order of a few hundred. The numbers varied 
only slightly from day to day and also in the fore- 
milk, mid-milk and strippings. During the course of 
the investigation the cow went dry, and after calving 
the same quarter was again found to be infected. 
The practical importance of the finding. is the fact 
that the coliform test is still applicable in Scotland 
for designated ‘milk and, in the ease in question, the 
milk supply failéd to satisfy the required standards 


, when the milk from the infected animal was included 


in.the bulk milk of the herd. 

Mr. A. Rowlands and Mr. W. A. ! Hoy, of the 
National Institute for Research in Dairying, Reading, 
presented the results of experiments with the lye (or 
caustic soda) method of treating milking machine 
teat cup clusters and milk tubes. This method is 
almost universal in the United States ; but so far has 
not been given official backing in Great Britain. 
The Reading results were entirely satisfactory even 
under known unsatisfactory conditions. Chlorination 
of the lye solution was found to be a useful additional 
safeguard. 

In the final paper-reading session, on July 30, Miss 
M. E. Sharpe, of the National Institute for Research 
in Dairying, discussed. some of the biochemical 
characteristics of Group D streptococci isolated from 
infante’ fæces with special reference to their tyrosine 
decarboxylase | activity. „A definite association: was 
found between. tyrosine decarboxylase activity and 
the biochemical..characteristics on which the sub- 
division into species has been made. Str. fecalis and 
its varieties zymogenes and liquefaciens show a high 
tyrosine decarboxylase activity. Str. durans has an 
intermediate activity and Str. bovis and the unclassi- 
fied strains have little or no activity. No strains of 


Group D streptococci which ferment raffinose pro- 


duced tyrosine decarboxylase. 
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Miss E. R. Hiscox, of the National Institute for 
Research in Dairying, Reading, dealt with some of 
the factors affecting the. ripening of pasteurized milk 
cheese. Since cheese-making is now largely a factory 
process, pasteurization of. the milk prior to manu- 
facture affords the advantages of standardization,' 
uniformity and elimination of many faults. The 
cheese, however, as & rule is slower in ripening and. 
lacks the typical flavour of the variety concerned. In 
Miss Hiscox’s investigations raw milk cheese had 
twice the volatile acidity of the, pasteurized milk 
cheese and few lipolytic organisms were found in the 
pasteurized milk cheese. Since flavour is probably 
the combined effect of fat lipolysis and volatile acids, 
the reason for poor flavour development in pasteurized 
milk cheese is apparent. The question has now arisen 
whether flavour can be restored by the use of suitable 
jnoculants, and recent American work has been. 
directed to this.end.  , 

Mr. J. Wolf, of the University of Leeds, kasia 
& short paper on the germicidal properties of tar 
acids „present in producer gas tars. The germicidal 
properties of these tar acids are rather low as determ- 
ined by the Rideal-Walker coefficient. A marked 
increase in the Rideal-Walker coefficient was attained 
when the tar acid emulsion was chlorinated by 
various methods. This work suggests that tar acids 
from producer gas tars might provide a useful source’ 
of germicides. 

The subjects covered by other papers, included & 
review of the microbiology of composting ; the sur- 
vival of the. microflora of milk powders at different 
relative humidities ;.a modified acidity test for use 
on the milk reception platform of dairies, and studies 
of the thermoduric bacterial flora of raw milk. 

Details of the papers will be published in ‘due 
course in the Proceedings of the Society for’ Applied 
Bacteriology, the editor of which is Dr. T. Richards, 
Department of Agricultural Bacteriology, KORET 
of Reading. 


'FREE ENERGY OF PROTEIN 
i SOLUTIONS 


HE annual general meeting and conference of 
the Society of Leather Trades’ Chemists was held 
on September 17 and 18 at the University of Leeds, 
Mr. G. Jessup Cutbush, vice-president of the Society, 
presiding. Included in the proceedings was, the 


‘delivery of the third Procter Memorial Lecture, by 


Mr. G. S. Adair, reader in biophysies, University of 
Cambridge, who spoke on “Recent Work on Osmotic 
Pressures, Membrane Equilibrium and the General- 
ized Free. Energy of Protein Solutions in the Light 
of the Work of Procter".. Mr. Adair remarked that 


‘this year is the centenary of the birth of Henry 


Richardson Procter, and the occasion was. also note- 
worthy since the commemoration lecture was being 
delivered in Leeds, where his work was carried: out. 
Procter’s theory of the swelling of gelatin in hydro- 
chloric acid was described by Loeb as one'of the 
most original and i ingenious contributions to modern 
Science. The theory gives a remarkably clear, and 
simple account of the large changes in the osmotic 
pressures of proteins caused by acids and alkalis. 
Much work remains to be done to elucidate the 
smaller effects caused by different salts. Recent 
experimental observations on hemoglobin, in “phos- 
phate buffers show an increase in osmotic pressure in» 
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the more acid and the more alkaline solutions, in 
general agreement with the theory; but the point 
for minimum osmotie pressure is on the acid side of 
the pH for minimum combination with acid or base. 
The difference may be as much as 0-2 pH units for 
0-01 molar phosphates and 0-7 units for 0-06 molar 
phosphates. . 

Measurements of the membrane equilibrium of 
ions, if allowance is made for hydration of the protein, 
indicate ‘that hemoglobin . causes relatively small 
changes in the activities of cations like sodium, 
potassium or ammonium, and relatively large 
diminutions in the activity coefficients of phosphate 
and chloride ions?. 

A reaction of the following type might cause 
similar changes in ion distribution and osmotic 
pressure : 


—Pr* + Nat + Cl- = [PrCl]- + Nat, 


where —Pr* denotes a protein double ion, [PrCl]- a 
protein ion with a combined or associated chloride 
ion neutralizing one positive charge. Although salts 
tend to diminish the osmotie pressure in the range of 
concentrations studied by Profter and Wilson, they 
usually increase the pressure in the range where most 
of the observed pressure is due to the protein itself. 

This observation might be explained if groups on 
the surface of the protein molecule can attract either 
an inorganic ion or & second protein molecule. If 
many inorganic ions are present, the chance of 
attracting a second protein molecule is diminished, 
and the osmotic pressure should be increased. The 
effect may be compared with a diminution in the 
term,.a in van der Waals’ equation for gas pressure. 
The net excess of salt associated with a protein can 
be correlated with its solubility and activity. 

In studies of the ‘effects of electrolytes on swelling 
and osmotic pressure of proteins, feproducible results 
are most readily obtained by the use of relatively 
large volumes and several changes of the external 
liquid or dialysate, preferably a buffer mixture with 
a well-defined pH. value. 

The chemical potentials of salts, acids and water 
must be the same on both sides of the membrane in 
a state of equilibrium?. Buffer mixtures can be used 
to control the potentials in a series of protein solutions 
in'& manner comparable with the control of tem- 
perature by a thermostat. Thermodynamical 
formule applicable to dialysed protein solutions may 
be derived from a function Ag, a revised form of 
the first definition? of which is stated as follows: 


the function Ag, termed the generalized free energy, 


of any system is equal to the total energy of the 
system, minus the sum of all individual forms of 
energy that include an intensive factor controlled by 
an external system. 

The factors here termed intensive are the tem- 
perature, T' the pressure with a negative sign, — P, 
(—P = 8U/8V), and the chemical potentials. The 
total energy of a fluid, U, is regarded as the sum of 
at least three individual forms of energy, the thermal 


energy TS, the’ mechanical energy —PV and the ' 


chemical energy pin; for substance t 3+ is entropy of 
the fluid; V is volume; n; is number of*molecules 
of 4; us is chemical potential of 7. ` 
In fluids with a constant mass of each substance, 
there are two intensive factors to consider, T and 
—P, four combinations of intensive factors, and four 
possible values for Ag, equivalent to the well-known 
functions termed energy, heat content, free energy of 
Helmholtz and free energy of Gibbs. If any of the 
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potentials be controlled, an unlimited number of 
functions of the same type can be obtained by 
deducting products like uni from the energy. All 
the functions are special cases of one function Ag, so 
_that methods used in deriving thermodynamical 
, relationships from the well-known functions‘ may be 
'applied to more complex systems, such as dialysed 
protein solutions, where potentials are controlled. 
The formula up = S44G/9np, for example, is valid for 
all systems if ug represents the potential of a non- 
diffusible substance, for example, protein. It will be 
remembered that Henry Procter himself was not 
‘entirely satisfied with standard forms of the second 
law of thermodynamics expressed in terms of entropy. 
A revised form of the law may be suggested as 
‘follows: the generalized free energy of any system 
‘tends to reach a minimum. 


= 
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* Adair, G. R., Abstracts of Communications, International Physio- 
logical Congress, Oxford, 125 (1947). 

* Lewis, G. N., and Randall, M., “Thermodynamics” (New York, 1028). 





: FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, October 25 


ROYAL GEOGRAPHICAL Socrmty (at Kensington Gore, London, 
S.W.7), at 5 p.m,—Prof. Frank Debenham : ‘The Great Ross Barrier 
of the Antarctic’. . 


INSTITUTION OP ELEOTRICAL ENGINEERS (at Savoy Hill, Victoria 
Embankmont, London, W.C.2), at 5.30 p.m.—Discussion on ''A 
Western European Power Network ?” (to be opened by Mr. T. Graeme 
N. Haldane). = 

Kine’s COLLEGE (in the Department of Electrióal Engineuring, 
Strand, London, W.C.2), at 5.30 p.m.—Mr. W. J. Gibbs: “Tensor 
Analysis Applied to Electrical Machines".* (Further Lectures on 
November 1, 8, 15, 22 and 29.) 

PHYSICAL Sooty, LOW-TEMPERATURE GROUP (in the Lecture 
Theatre of the Science Museum, Exhibition Road, London, 8.W.7) 
at 5.80 p.m.—Prof. F. E. Simon, F.R.S.: “The Unattainability of 
Absolute Zero”. - 

INSTITUTION OF THE RUBBER INDUSTRY, MANCHESTER AND DISTRICT 
SEorION (at the Engineers’ Club, Albert Square, Manchester), at 
6.15 p.m.—Mr, E. R. Thornley and Mr. G. A. Pittman: “A Dynamic 
Compression Test for Rubber/Cord Fabric Adhesion’’s i 


Tuesday, October 26 


‘UNIVERSITY COLLEGE, LONDON (in the Anatomy Teatre, Gower? 


Street, London, W.C.1), at 1.15 p.m.—Dr. D. B 
Speech". * 

‘ROYAL ANTHROPOLOGIOAL INSTITUTE (at 21 Bedford Square, 
London, W.C.1), at 5 p.m.—Miss P. M. Kaberry: “The Position of 
Women in.a Bamenda Tribe, British Cameroons”, 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.—Mr. F. Hoyle: ''Stellar Evolution and the Expanding 
I uie (Further Lectures on Tuesdays, November 2 and Novem- 

er 9. 

HUGENTOS SoorETY (at the Royal Society, Burlington House, Picea- 
dilly, London, W.1), at 5.80 pm ar, Cecil Binney: "Legal and 
Social Implications of Artificial Inseminntion".* 

INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. M. W. 
Thring: '"The Construction of Models in which more than One Pro- 
cess is Similar to the Original”. 

INSTITUTION OY ELEOTRIOAL ENGINEERS, MEASUREMENTS SEOTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m. 
—Discussion on “Measurement of Phase Angle of Electric Cirouits'' 
(to be opened by Mr. Arvon Glynne). 

SIR HALLEY STEWART .TRUST LECTURE (at the Memorial Hall, 
Farringdon Street, London, BCA), at 6 Pig ve M. L. Oliphant, 
F.R.S.: “The Atomic Age—the Scientific Achlevement".* 

TEXTILE INSTITUTE, YORKSHIRE SEOTION (at the Midland Hotel, 
Bradford), at 7 p.m.—Dr. H. J. Woods: “The Structure of Fibres”, 

ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the WELWYN 
GARDEN CITY SOIENTISTS' CLUB, at The Cherry Treo, Welwyn Garden 
City), at 8 p.m.—Dr. T. S. Jones: ‘Polypeptide Antibiotics- 
Biological Polymers", 


Wednesday, October 27 . 


MANOHESTER LITERARY AND PHILOSOPHICAL SOGIETY, CHEMICAL 
SECTION (at the Portico Library, 57 Mosley Street, Manchester), at 
5.30 p.m.—Dr. E. J. F. James: ‘Chemistry and Education’’.* 

INSTITUTE, OF WELDING (at the Institution of Civil Engineers, 

'* Great George Street, London ,S.W.1), at 6 p.m.—Dr, J. H. Paterson : 
Presidential Address. 


. Fry: “Visible 


' 
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Thursday, October 28 


OHADWIOK PUBLIO LEOTURE (at University College, Universit; 
Park, Nottingham), at 4 p.m.—Sir Arthur MacNalty, K-C.B.: "Ade 
yances in Preventive Medicine during the War of 1989-1945".* 

LINNEAN SoQrETY (at Burlington House, Piccadilly, London, W.1) 
Void esi ent d Motels ia aid ae 

ons an nees of Interbree n emus sylvaticus 
the Long-tailed Wood-Mouse”. i " : 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.—Sir Kenneth Olark: ‘Three ‘Scientific’ Painters", 1, 
Uecelo. (Further Lectures on Thursdays, November 4 (Piero della 
Francesca), and 11 (Seurat).) 

UNIVERSITY OF LONDON (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W.C.1), at 5.15 p.m.— 
Prof. K, Linderstrom-Lang: ‘‘Micromethods in Biology?’.* 

UNIVERSITY OF L)NDON (at the Institute of Archaiology, Inner 
Circle, Regent’s Park, London, N.W.1), at 5.30 p.m.—Prof. K. de B. 
Codrington: “The Place of Archeology in Indian Studies".* 

ROYAL ABRONAUTIOAL SOOIETY (at the Institution of Civil Eng- 
ineers, Great George Street, London, S.W.1), at 6 p.m.—A member 
LA n MONS of Handley Page, Líd.: “Aircraft Engineering and Pro- 

ROYAL STATISTICAL SOOtETY/SirBFFIELD GROUP oF THE INDUSTRIAL 
APPLICATIONS SEOTION (in Room Bl, The University, St. George's 
Square, Sheffield), at 6.30 p.m.—Mr. E. C. Fieller: “The Activities 
of the Mathematics Division of the National Physical Laboratory”. 

MANOHESTER STATISTICAL Sootety, INDUSTRIAL GROUP (at the 

> Society of Architects, 16 St. Mary's Parsonage, Manchester), at 

6.45 p,m.—Mr. P. Armitage: ‘Sequential Methods of Sampling 

Inspection", J . 

OstgxrOAL SogrgTY (at Burlington House, Piccadilly, London, W.1), 
at 7 p.m.—Sir Robert Robinson, F.R.S.: “Strychnine, Brucine and 
Vomioine", US » > 

PHARMAORUTIOAL Soorkty (at 17,'Bloomsbury Square, London, 
po SET E O. H. Hampshire: '"Phe British Pharm- 

18, . 


Friday, October 29 


SOOIBTY OF PUBLIO ANALYSTS AND OTHER ANALYTIOAL CHEMISTS, 
POLAROGRAPHIO DISQUSSION PANEL OF THE PHYSICAL METHODS GROUP 
(in the Main Chemistry Lecture Theatre, Imperia] College of Science 
and Technology. eral Institute Road, London, S.W.7), at 8 p.m.— 
Annual Genera. eeting; Discussion on “Polarography in .Bio- 
chemistry”. 

CHEMICAL SOCIETY, GLASGOW BRANCH (joint meeting with the 
ANDERSONIAN CHEMIOAL SoOOIETY and GLASGOW UNIVERSITY AL- 
OHEMISTS’ CLUB, at the Royal Technical College, Glasgow), at 3.45 p.m. 
yr ou John Read, P.R.S.: “Chemical Personalities of a Century 


ROYAL ASPRONOMIOAL Soomty (Joint meeting with the ASTRON- 
OXIGAL SoorETY OF EDINBURGH, at the Royal Society of Edinburgh, 
22-24 George Street, Edinburgh), at 4.45 p.m.—Scientific Papers. 

OREMIOAL SOOIETY, NEWCASTLE AND DURHAM BRANOH (in the 
Chemistry Department, King's College, Newcastle-upon-Tyne), at 
5 p.m.—Prof. W, Baker, F.R.S.: ‘Recent Work on Systems of 
Aromatie Type" (Bedson Club Lecture). 

UNIVERSITY of LONDON (at the London School of Hygiene and 
‘Tropical Medicine, Keppel Street, London, W.G.1), at 5.10 p.m.— 
Prof. K. Linderstrom Lang : “Enzymatic Breakdown of Proteins, I'*.* 

NORTH-EAST Coast INSTITUTION OP ENGINEERS AND SHIPBUILDERB 
(in the Literary and Philosophical Society’s Lecture Theatre, New- 
castle-upon-Tyne), at 6.15 p.m.—Mr. S. S. Cook, F.R.S.: *"Thermo- 
dynamics in the Making" (Andrew Laing Lecture). 

ROYAL SrATISTIOAL SOOIETY, BIRMINGHAM GROUP OF THE INDUST- 
RIAL APPLICATIONS SEOTION (in the Chamber of Commerce, 95 New 
Street, Birmingham), at 6.30 p.m.—Mr. O. Wainwright: “Statistical 
Principles in Quality Specifications for Plastics". 

MANOHESTER STATISTICAL SOCIETY, INDUSTRIAL GROUP (in the Lec- 
ture Room of the Soclety of Architects, 16 St. Mary's Parsonage 
Deansgate, Manchester), at 6.45 p.m.—Mr. P. Armitage: “Sequential 
Methods of Sampling Inspection’. , 

ROYAL INSTITUTE OF CHEMISTRY (joint meeting with the CAM- 
BRIDGE UNIVERSITY CHEMICAL AND METALLURGICAL SOCIETIES, at 
the University Chemical Laboratory, Pembroke Street, Cambridge), 
at 8,30 p.m.—Sir Charles Goodeve, F.R.S.: “The Physical Chemistry 
in Iron and Steel Processes’, 


` 


. , Saturday, October 30 


BIooHEMIOAL SoorETY (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W.C.1), at 11 a.m.— 
Symposium on ‘‘Partition Chromatography and its Application to 
Biochemical Problems". 

Lonpon County CouNOIL (at the Horniman Museum, London 
Road, Forest Hill, London, S.E.23), at 2.30 p.m.—Mr. R. D. Barnett : 
“Digging up Pasí;Civilisations".* : 


Ip 
fi4 


APPOINTMENTS VACANT 


APPLICATIONS are invited for 
before the dates mentioned : 

DEPUTY DIREOTOR—The Director, Museum and Art Gallery, New- 
port, Mon. (October 30). 

PRINCIPAL AND A HEAD OF THE AGRICULTURAL DEPARTMENT 8b 
Essex Institute of Agriculture, Writtle, Chelmsford—The Chief 
Education Officer, County Offices, Chelmsford (October 31). 





the following appointments on or 


’ f i 


ti. 
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LEOTURERS (2) IN HORTICULTURAL SOIENOE—The Principal, Kent 
Horticultural Institute, Swanley (November 4). 

RESEARCH LEOTURER IN THE DEPARTMENT OF COLOUR CHEMISTRY 
AND DYEING—The Registrar, The University, Leeds 2 (November 8). 

PEINOIPAL SogIENTIFIO OFFIOER to control research and develop- 
ment of radio and radar navigation devices and aircraft approach 
and landing aids, a PRINCIPAL SOIRNTIFIO Orrionr to control research 
&nd development of radio communication systems, airborne and 
ground; electro-acoustic and sound recording equipment; special 
test equipment for such devices, a PRINOIPAL.SOIENTIFIO OFFICER to 
control development of general radio test equipment for Service use 
and special radio and electronic test equipment for test purposes, 
and & SENIOR SOIEN'TTIEIO OFFICER for the development of components 
for new radio equipment —The Secretary, Civil Service Commission, 
Scientific Branch, 27 Grosvenor Square, London, W.1, quoting No. 
2300 (November 11). * 

LEOTURER IN APPLIED MATHEMATIOS—The Registrar, University 
College, Southampton (November 13). 

FARM MANAGER at the Council's Institute of Animal Physiology, 
near Cambridge—The Secretary, Agricultural Research Council, 
6a Dean's Yard, London, 8.W.1 (November 15). 

LEOTURER IN PHARMACOLOGY in the Department of Materia Medica, 
Medical School, Dundee—The Secretary, University of St. Andrews 
(November 30). : 

PROFESSOR OF VETERINARY SOIENCE at Makerere College. Kampala, 
Uganda—tThe Secretary, Inter-University Council for Hi ther Educa- 
tion in the Colonies, 8 Park Street, London, W.1 (November 30). 

LEOTURER IN THE DEPARTMENT OF PHYSICS at Pietermaritzburg, 
and a LECTURER IN THE DEPARTMENT OF EXPERIMENTAL PHYSICS, 
at Durban—The Secretary, Association of Universities of the British 
Commonwealth, 32 Woburn Square, London, W.O.1 (December 1). 

CHAIR OF GXOLOGY—The Registrar, The University, Nottingham 


, (December 31). 


ASSISTANT LEOTURER AND DEMONSTRATOR IN THE PHYSIOLOGY 
DEPARTMENT—The Secretary, King's College of Household and Social 
Science, Campden Hill Road, London, W.8. i 

DIRECTOR OF THE JEREMIAH HORROOKS OBSERYATORY—The Chief 
Education Officer, Municipal Building, Preston. 

ExToMOLOGIST to the States of Jersey—Dr. T. Small, 14 Esplanade, 
St. Helier, Jersey, Channel Islands, 

LABORATORY THCHNIOIAN—The . Secretary, 
Hospital, Gower Street, London, W.0.1. 

LECTURER IN CHEMIsTRY—The Principal, Derby Technical College, 
Normanton Road, Derby. 

LECTURER IN CHEMISTRY and a LECTURER IN PHYSIOE—The 
Principal, Acton Technical College, High Street, London, W.8. 

MATHEMATICIAN to assist in theoretical research on the deformation 
of metals—The Personnel Officer, British Iron and Steel Research 
Association, 11 Park Lane, London, W.1. 

PHYSICAL CHEMIST having some research experience in surface 
chemistry or in methods of examination of fine powders, and a CHEMIST 
with experience of inorganic analysis—Director of Research, British 
Whiting Federation, 26 Claremont Road, Surbiton, Surrey. 

RESEARCH BIOOHEMIST in the Special Unit for the Study and 
Treatment. of Juvenile Rheumatism—The Administrative Officer, 

an Red Cross Memorial Hospital; Taplow, Maidenhead, Berks. 

RESEARCH ENGINEER, PHYSICIST or METALLURGIST to take charge 
of a Rolling Mill Research Team, and a RESEARCH ENGINEER, 
PHYSICIST or METALLURGIST to initiate work on Forging, at 
Shefield—The Personnel Officer, British Iron and Steel Research 
Association, 11 Park Lane, London, W.1. 

SENIOR GEOLOGIST for Mines Department, Adelaide, to undertake 
and supervise geological investigations on mineral deposits in South 
Australia and to advise on geological aspects of exploitation—The 
Agent General and Trade Commissioner for South Australia, South 
Australia House, Marble Arch, London, W.1. , 

ASSISTANT EXPERIMENTAL OPFIOER (Chemist, male) for the Plant 
and Animal Products Department—The Establishment Officer, Im- 
perial Institute, London, S.W.7. 

PRINOIPAL FOR BURY TECHNICAL COLLEGE—The Director of Educa- 
tion, Education Offices, Bury. i 

TECHNICIANS (2) (Grade II) IN THE DEPARTMENT OF CHEMISTRY —- 
The Secretary, University College, Gower Street, London, W.C.1, 
quoting Chemistry 5. x 


University .College 





REPORTS and other PUBLICATION 


(not included in ihe monthly Books Supplement) | 


Other Countries E 


Bulletin of the Bingham Oceanographic Colleotion, Peabody Museum 
of Natural History. Vol.11,N0.4: A Symposium on Fish Populations, 
held at the Royal Ontario Museum of Zoology, Toronto, Canada, 
January 10 and 11, 1947. Pp. iil+283. (New Haven, Conn.: Yale 
University, 1048.) 4.25 dollars. 9 

Bernice P. Bishop Museum, Special Publication 38: Studies in» 
Hawaiian Pollen Statistics, Part 2, The Polens of the Hawaiians 
Phanerogams. By Olof H. Selling. Pp. 4304-58 plates. (Honolulu: 
Bernice P. Bishop Museum, 1947.). ; [8& 

Annual Report of Ontario Research Foundation, 1947. Pp. 24. 
(Toronto: Ontario Research Foundation, 1948.) [SE 


Catalogues 


, Measuring the Future: Scientific Progress illustrated by the War 
time Experience of Messrs. Baird and Tatlock (London), Ltd.: By 
John Langdon-Davies. Pp. 52.. (London: Baird and Tatloc 3 
(London), Ltd., 1948.) 

Book Bulletin, No. 5. Pp. 10. (Cambridge: Bowes and Bowes» 
Ltd., 1948.) 
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SCIENTIFIC RESEARCH AND 
MAN- POWER IN THE UNITED 
STATES 


LTHOUGH the two earlier reports on “‘Research 

—A National Resource", covering both the 
“Relation of the Federal Government to Research" 
and “Industrial Research", not to mention the more 
recent report from Dr. Vannevar Bush, “Science— 
the Endless: Frontier", have to some extent prepared 
the British reader to appreciate the scale of the 
research effort in the United States—an effort in 
which it is estimated that 137,000 scientific workers 
were engaged in 1946-47, some 30,000 of them, in 
government laboratories—it is ‘not easy to convey & 
concise picture of the scope of the five reports which 
Mr. J. R. Steelman, chairman of the President’s 
Scientific Research Board, has presented- under ‘the 
general title “Science and Public Poliey"*. The 
White Paper on “Scientific Research and Develop- 
ment" issued in Britain"i& too slight to be com- 
parable; possibly Sir John Anderson's descriptive 
survey of government organisation for research in 
his Messel Memorial Lecture last July is a more 
useful comparative outline of British activities. From 
the critical point of view, the penetrating analysis of 
expenditure on research and development contained 
in the third report of the Select Committee on 
Estimates for the session 1946-47 makes that report 
the appropriate British document to set beside the 
Steelman reports, although the latter also contain 
features in common with the White Paper on the 
Scientific Civil Service and with the report of the 
Barlow Committee on Scientific Man-power. How- 
ever, nothing of quite the same scope and nothing 
comparable in scale has yet been published i in Britain, 
although it is equally true that the Zwhole subject 
has been discussed very thoroughly ‘and fully as 
intensively, if not as quantitatively, in books and 
reports from both public and private sources as well 
as in Parliament. 

The first of these volumes, entitled ''A Program 
for the Nation", sketches the position of the United 
States in scientific research and development, com- 
paring expenditure in 1930 and in 1945, and presents 
a budget for the future as well as discussing the 
limiting factor of man-power. After considering 
questions of personnel and the Federal organisation, 


it details recommendations for action by the Féderal ` 


Government .to meet the challenge of science. and 
assure the maximum benefit to the nation. In the 
second, volume, ‘The Federal Research Program", 
details of the Government’s programme for research 
and development are analysed. The bulk of this 
volume consists of statements from the individual 
departments or agencies, indicating the range of 
work and its organisation; and among tlie appendixes 
is a useful note on definitions of research. 


* Sclence and Public Policy. Vol. 1: A Program for the Nation, 
A Report to the President by John R. Steelman. Pp. x --73. 20 cents. 
Vol. 2: The Federal Research Program. By John R. Steelman. 
Pp. viii--318. 55 cents, Vol. 3: Administration and Research. By 
John R, Steelman. Pp. vill--324. 55 cents. Vol. 4: Manpower for 
Research. By John A " Steelman. Pp. vili+166. 35 cents. Vol. 
The Nation's Medical Research. By John R. Steelman. Pp. Marti 
25 cents. (Washington, D.C.: 


Government Printing Office, 1947. Ys " 
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The third volume, “Administration and Research", 
is concerned with the administrative problems that 
arise in the departments, bureaux and laboratories 
in executing the Government’s programme, more 
particularly that part conducted in the Government’s 
own laboratories. Questions of control and scientific 
freedom, the planning. and evaluation of research 
activities, the ‘climate’ for research, and the methods 
of financing government research are digcussed here, 
and recommendations for changes are made. In the 
fourth report, "Manpower for Research”, the short- 
age of scientific workers and the implications of that 

shortage are discussed, including changes in‘ distri- 
_ bution and their causes, and the action required for 
training more of them. The final report, “The Nation's 
Medical Research", discusses, first, the general prob- 
lems of medical research, and next the Federal 
programme and its particular problems, indicating 
the content and distribution of research projects and 
describing the existing ' agencies and, facilities for 
medical research. 

Even this comprehensive survey, however, is not 
quite complete. In the first place, the social sciences 
are excluded, although some projects were examined 
in which both physical and social scientists were 
working. In the ‘second place, the research pro- 
grammes of the War and Navy Departments, apart 
from their medical programmes, were only examined 
very generally, because the Research and Develop- 
ment Board is making a detailed study of these 
programmes. Again, the delays in establishing the 
Atomic Energy Commission made impossible a 
detailed examination of the research programme of 
that Commission at the present time; apart from 
questions of national security. Nevertheless, sufficient 
investigations were made to judge the relation of 
: these programmes to the scientific effort of the 
Government of the United States as a whole, and to 
- provide a basis for administrative recommendations. 

The first of these five reports is of the most general 
interest. to some extent summarizing the remaining 
four and detailing the general recommendations of 
the Scientific Research Board ; it is issued over the 
signature of its chairman, John R. Steelman. More- 
over, side by side with the emphasis laid on research 
as the basis for an expanding economy and continued 
high levels of employment, as well as for progress in 
eliminating poverty and disease, there is in this 
report a remarkable emphasis laid on the importance 
of lending every possible aid to the re-establishment 
of scientific research and development in Europe. 
This emphasis is derived largely from the recognition 

. that the strength of the United States has lain in the 
practical application of scientific principles rather 
than in original discoveries, and that further develop- 
ment must wait on the resumption of fundamental 
research which was everywhere largely in abeyance 
during the War. 

The Steelman Report contends frankly that it is 
to the interest of the United States to make a 
maximum effort to restore the free exchange of ideas 
and the conditions of free international co-operation 
among men of science as it existed before the rise of 
totalitarian States, as well as to assist the recon- 
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struction of the devastated countries of Europe anc 
Asia. Such self-interest is no reason for lookin» 
askance at American generosity ; for it is equally t 
the national interest everywhere, as well as to thay 
of the progress of science, to re-establish the con 
ditions in which the advance of science and the 
cross-fertilization of minds can again proceed freely 
across national frontiers. As the report observes 
the devastation of scientific work in Europe, the 
disruption of the normal international exchange o 
scientific knowledge and the suspension of funda 
mental work in important fields have altered ever» 


‘premise upon which our thinking about scientifi» 


research and development has been based. 

This is the broad background against which th» 
recommendations of the Steelman Reports have bee» 
framed, and it is clear that they have been influences 
by very similar considerations to those which hav: 
determined policy in Great Britain, given the difter 
ence in emphasis and development between funde» 
mental and applied research in Britain as comparee 
with the United States. They recommend first the 
annual expenditure on research and developmen 
should be increased as rapidly as facilities and traine 
man-power can be expanded, so that, by 1957, a 
least one per cent of the national income, or.mor 
than 2,000 million dollars, is devoted to research an. 
development in the universities and industry an 
by the Government. Greater emphasis should be 
placed on fundamental research and medical research» 
these expenditures should be quadrupled and triple 
respectively, in the next decade, while total researc 
and development expenditure is doubled. Feders 
support of fundamental research in the universitic 
and non-profit research institutions should ,be ir 
creased, progressively to a level of at least 250 millic 
dollars by 1957. These figures look almost astre 
nomical beside the estimates for Governmer 
expenditure in Britain on research and developme» 
of about 76-5 million pounds, the distribution e 
which between fundamental and applied researc 
and between civil and military research was review: 
by the Select Committee on Estimates in a repo 
for the session 1946-47. The Steelman Report m» 
well observe that with so much publie money alrea 
being spent in furtherance of research and develo: 
ment, careful attention must necessarily be given 
the manner in which it is spent ; and while it is reco 
nized that the limiting factor at present is train: 
man-power, a considerable amount of thought b 
been given to the way in which expenditure + 
research should be controlled and distributed. 

This is, of course, the kernel of the debate duri 
the last few years in the United States over a natior 
science foundation. There appears to be little disse 
from the view expressed in this report that at prese 
too small a proportion of the total resources of t 
United States is devoted to fundamental' researc 
to health and medicine, and of its developme 
resources to non-military ends. The conflict 
opinion occurs over the means by which the balan» 
of the research and development programme is to 
restored, and the manner in which Federal supp: 
Should be given. 
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The Steelman Report expresses the emphatic 
opinion that the bulk of the expansion in fundamental 
research must be in the universities and colleges, 
and be financed by Federal funds. For this purpose 
it recommends the establishment within the Executive 
Office of the President of a ‘National Science Found- 
ation’, headed by a director appointed by the 
President and assisted by a part-time advisory board 
of scientific men and educationists, similarly 
appointed, half of whom should be drawn from out- 
side the government service, and half from within. 
No restrictions should be placed upon the fields of 
inquiry eligible for support, and part of the funds 
expended by the Foundation should be used to 
strengthen promising colleges and universities. 

The establishment of a national science found 
ation is not, however, in the view of the Science 
Research Board, all that is required. Some overall 
picture of the allocations of research and development 
functions among the Federal agencies, and of the 
relative emphasis placed upon fields of research and 
development within the Federal Government, must 
be available. Provision should also be made for a 
central point of liaison among the major research 
agencies to secure the maximum interchange of 
information with respect to the content of research 
and development programmes, and with respect to 
administrative techniques. At a single point close to 
the President, it should be possible to bring into 
the discussion of high policy the most significant 
problems in the research and development programme 
of the nation as a whole. 

The idea of establishing a department of science 
to handle these functions was rejected, after con- 
sultation with scientific men and administrators, no 
doubt for similar reasons to those which have led to 
the rejection of the idea of a Ministry of Science in 
Great Britain. The Steelman Report recommends 
instead that a Federal committee be established, 
composed of the directors of the principal Federal 
research establishments, to assist in the co-ordination 
and development of the Government’s own research 
and development programme. In addition, the 
Bureau of the Budget should set up a unit for 
reviewing Federel scientific research and development 
programmes, and the President should designate a 
member of the White House staff for scientific liaison. 
(This interdepartmental committee and scientific 
liaison officer have since been appointed.) More- 
over, one of the first tasks of the interdepartmental 
committee would be a full analysis of the relative 
advantages of contracts and grants as a means of 
supporting research, and a careful review of the 
advantages arising from, and the problems connected 
with, the establishment of research co-ordinating 
bodies within large Federal agencies. 

As already noted, the Scientific Research Board 
recognizes that the limiting factor in the expansion 
-of research or development facilities is at present 
man-power ; and, besides suggesting that the Federal 
Government, without making direct grants to indus- 
try, should encourage the expansion of industrial 
research by taxation incentives and other recognized 
methods, the Board points out that any programme 
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of Federal assistance to the universities for research 
must be part of a broader programme of aid to higher 
education. Even a programme of scholarships or 
fellowships should not be established in the physical 
and biological sciences alone. The Board appears to 
lean to the support of fundamental research by 
grants rather than contract, and recommends that 
every Federal agency with major research respon- 
sibilities should have authority to make such grants, 
subject to,the co-ordination by the suggested national 
science foundation, Furthermore, in time of peace, 
no secret or confidential research or development 
projects should, as a matter of policy, be placed with 
the universities ; and the opinion of the Bush Report, 
*Seience—the Endless Frontier", that complete free- 
dom of inquiry must be preserved under any plan for 
government support of science is emphatically 
endorsed. 

While the whole problem of university and college 
facilities was being examined independently by the 
President’s Commission on Higher Education, the 
report of which has since been published, the Steel- 
man Reports do not entirely pass by the question of 
university expansion. The section on ‘Manpower: 
the Limiting Resource”, in this first report, points 
out that while between 1940 and 1947 United States 
expenditure on research and development increased 
by 336 per cent, the supply of trained man-power 
only increased by 35 per cent. It appears that the 
shortage of scientific man-power in the United States 
is even worse than in Britain, and particularly in the 
universities and colleges, where the urgently needed 
expansion of fundamental research is hampered, and 
there is danger that students will not receive the 
rigorous training required for such work. The report 
estimates that a further 15,000 instructors are 
required; but that there are enough students in the 
colleges and universities to double the supply of 
scientific workers within the next decade. Neverthe- 
less, the balance in the research programme cannot 
be restored in the next year or two by expanding the 
programme for fundamental research or for non- 
military research and development without reducing 
expenditure on military or industrial research; and 
the Board, so far from being prepared to recommend 
such reduction, visualizes the possibility of having to 
increase research in the military sector. 

On problems of personnel in science, the report 
says comparatively little, apart from stressing the 
importance of salary scales adequate to attract the 
ablest type of men, of associating the scientific worker 
with the formulation of policy, and of encouraging 
professional contacts. Appropriation by Congress of 
larger sums to enable scientific men in Federal service 
to travel to professional meetings is recommended, 
but the report is less searching in this respect than 
the Barlow report on scientific staff in Britain 
which was appended to the White Paper on ‘The 
Scientific Civil Service” in September 1945. The 
Select Committee on Estimates was also more 
penetrating in its report for the 1946-47 session 
already cited ; but appended to the fourth volume 
of the series of Steelman Reports, “Manpower for 
Research", is a bibliography on scientific personnel, 
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not confined to American publieations, which is of 
' considerable interest. A more comprehensive biblio- 
graphy on the administration of research is appended 
to the third volume of the series. 

Despite, therefore, the impressive scale of research 
effort in the United States, both existing and pros- 
pective, study of the Steelman Reports does not 
suggest that, on the whole, Great Britain has much 
to learn from the United States as regards the organ- 
isation of research. Indeed, ‘Britain is* free from 
certain difficulties which the federal system involves, 
and while it is clear that in both countries the risks 
and limitations of planning research are fully 
appreciated, even the Steelman Committee does not 
appear to be quite sure as to the means to be adopted 
forthe control and organisation of fundamental 
research. Distrust of government interference goes 
far deeper in the United States than in Britain; but 
in. considering medical research, the Committee does 
raise the question whether medical research for the 
Services could be pooled, and recommends the 
creation in the United States of an advisory Medical 
Research Committee for the large-scale, long-range 
planning of a national medical research policy. 

There is thus much that is of interest to British 
scientific men in these five volumes, and from the 


immense assémbly of facts, data can be selected to - 


support arguments in favour of particular policies or 
action in Great Britain. The comments on the man- 
power situation, and especially the facts and 
observations presented in the appendix to the fourth 
volume, Manpower for Research", deserve careful 
study. When the Scientific Research Board appointed 
by the President of the United States takes such 
a wide view, and can still urge generous help 
towards the reconstruction of scientific institu- 
tions in Europe, it is worth remembering that the 
progress of science in Britain is equally dependent 
upon the re-establishment of a world community of 
science. 

The Steelman Reports express the view that it is 
essential that the aid to be given to the research 
laboratories of Europe should be on terms which 
ensure the maximum contribution towards the 
restoration of pre-war conditions of the free exchange 
of scientific knowledge across national frontiers. The 
assistance contemplated is not limited to actual 
reconstruction; it includes encouragement for 
students from abroad to attend American universities 
and colleges, as well as the establishment of scientific 
missions abroad. The solidarity of British and 
American opinion in such matters as these, the clear 
recognition that, in the long run, science cannot 
flourish in the midst of a troubled world, the insistence 
on those cherished freedoms ‘of expression and 
association which are the corner-stones of democracy, 
as they are conditions of scientific advance, are among 
the most welcome and outstanding features of these 
reports. For British readers they carry the corollary 
that our own efforts to foster international exchange 
of knowledge and understanding must be no less 
determined, positive and even sacrificial, in the hope 
that the two great democracies may work together 
for the good, of the whole world. 
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PLANT LIFE IN BRITAIN 


British Plant Life 

By Dr. W. B. Tuxril. (New Naturalist Series.) 
Pp. xvii + 315 + 72 plates. (London and Glasgow : 
Wm. Collins, Sons and Co., Ltd., 1948.) 21a. net. 


O far as coloured illustrations are concerned, 
this most recent addition to the “New Naturalist” 

series is probably the most successful. They consist of 
fifty-three colour photographs by John Markham, : 
Brian Perkins, F. Ballard and others. The close-up 
photographs of yew, black bryony and hawthorn in 
fruit ‘and the ground pine in flower are excellent : 
that of the fleabane is not so good, the foliage being 
badly blurred and the flower-heads not very distinct. 
Moreover, the colour of the close-up of fritillaries has 
registered rather badly. Perhaps the most beautiful 
of all the plates is that of bluebells. Among the more 
distant views attention should be directed to that 
depicting heather in the fore- and middle-grounds 
with Scots pine in the background, and that depicting 
dandelions. 

Great dare has obviously been taken in the choice 
of black-and-white photographs by such well-known 
Nature photographers as John Markham, Eric 
Hosking, Brian Perkins, Robert Adam, Anne Jackson, 
ete. 

Among the maps are one showing the botanical 
vice-counties of Great Britain and Ireland, and eight 
others illustrating the distribution of certain selected 
species of plant, from. the hazel (Coryllus avellana), 
which necessitates shading the map of the entire 
islands, to the Cheddar ‘pink (Dianthus cosius), 
represented only by a small shaded patch in Somerset. 
(Is Cheddar deliberately spelt with a lower case ‘ce’ 
on the map, following the strange modern craze? 
If so, then the same style should have been followed 
in the text on p. 54.) 

The aforementioned characteristics of this book 
will have an immediate appeal to both amateur and 
professional botanist, for all are excellent. But there 
is much more in the book than this, namely, the 
text, written by one of Britain’s leading authorities 
who is keeper of the Herbarium and Library at the 
Royal Botanic Gardens, Kew. 

In no sense is the book a Flora; it is an erudite 
review of the wild vegetation made from those angles 
with which other research botanists have come to 
associate the name of Dr. W. B. Turrill. 

Following an introductory chapter are four dealing 
with the vicissitudes to which the British flora has 
been subjected before attaining its present composi- 
tion. From the origin of life itself we come to the 
beginnings of plant life, and are then led up to the 
very important changes induced during the Ice Age 
and the further changes which occurred during the 
Post-glacial Epoch. In the last-named, the most 
up-to-date methods of pollen analysis and the 
conclusions drawn from these studies are presented 
in & very clear manner. 

In the review of the present position of the British 
flora we learn that there are about 1,500 seed-bearing 
plants, and a very usefül list is given of 91 plant 
families together with the number of genera and 
species which constitute each, from Composite, 
containing 42 genera and 114 species, to families» 
containing only one species, such as Cucurbitacex— 
Bryonia dioica (white bryony) ; Loranthacess—Viscwm 
album (mistletoe), etc. 

From then on, the author leads up, througb 
geographical relationships, to an up-to-date study ona 
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plant ecology, beginning with habitat factors, namely, 
climatic, edaphic and biotic. Then a long chapter 
deals with the different kinds of plant communities. 
Here Dr. Turrill takes full advantage of the great 
strides which have recently been made in ecological 
wesearch, especially in Great Britain. 

A study to which the author has made important 
esearch contributions is that of variation in plants, 
and in a chapter of 20 pages he waxes lucid and 
wloquent on the subject. 

Adaptation, natural selection and heredity certainly 
1ave an important part to play, especially in such a 
somparatively crowded flora as that of Britain, and 
n this book these phenomena are well presented and 

wustrated with many carefully chosen and clear 
xamples. This ‘implies that the flora of these islands, 
ike that of many other parts, is still undergoing 
shanges, so the author does well to consider them ; 
‘or students so frequently fail to realize that though 
this age is experiencing the ‘traditions’ of the past, 
t is also contributing new ‘traditions’ for the future. 

At the end of the text, a fairly full, but not indiges- 
sible, bibliography, a useful glossary and an index 
we appended. 

“British Plant Life” has been carefully conceived 
mnd well written. It is difficult to imagine who would 
10t benefit by reading it, for it is indeed redable ; 
«we would strongly recommend it to all academic 
wtudents of botany and to the many more amateur 
naturalists who are making flowering plant life their 

special line. Not only will they see and read with 
nterest ańd enjoyment; but also they can put 
implicit trust in the factual material. 

This is a book worthy of the author so far as text 
-à concerned, a credit to the photographers who have 
«ontributed the illustrations and a title which will 

mhance the reputation of the publishers who are 
sroducing this excellent series of books. 
L. J. F. BRIMBLE 
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EVERYTHING ABOUT THE DOG 


Whe Book of the Dog , 
Mited by Brian Vesey-Fitzgerald. Pp. xviii + 1039 
+ 24 plates. : (London : Ivor Nicholson and Watson, 
itd., 1948.) 42s. net.. 


O begin with, one must commend the majestic 
appearance of this in every sense weighty volume 

-a worthy companion to the same combination’s 
roduction, “The Book of the Horse”. It is stimu- 
ating to handle a thing of substance and quality in 
Bhese attenuated days. At two guineas it is good 
alue, and here, in material content, is what you 
et for it: 1,057 quarto pages of good paper, and 
«onest-sized type; 336 illustrations, including twenty- 
yur excellently produced coloured plates ; full descrip- 
.on and illustration of 119 breeds of dogs ; forty-one 
mcticles covering practically every aspect of the dog 
mod man’s relations with it—at all events I cannot 
aink of any more, except possibly circus dogs, an 

PO I for one can endure without complaint ; 

his done by sixty-two contributors, who in this 

vim ue mostly remain anonymous, though they 
mco all experts in their own subject. The quantity of 
material is impressive ; so also is the quality, chiefly, 
cause, although a high literary standard was 

Bo viously not the target of the planner, yet, notwith- 
anding the total length of the book, the individual 
«ticles are generally concise, factual and clear. 
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There is, too, a general absence of sentimentality— 
though lots of affection—which is most refreshing. 

, One of the most interesting and informative 
passages in the whole book is Dr. Vevers’ section on 
worms, which forms part of his opening chapter on 
“The Phylogeny, Domestication and Bionomies of 
the Dog". The things that can go on inside a dog as 
the result of entertaining these parasites are not to 
be lightly dismissed with worm powders, and the 
average: casual dog owner needs considerable educa- 
tion in this matter, if one is to judge from the general 
condition of the dogs one sees about. While on this 
subject I endorse the condemnation by R. O. G. 

Hancock (“Nursing arid Treatment”) of the amateur 
'yet.". The records of such bodies as the P.D.S.A. are 
witness to the immense suffering causéd to dogs, 
and indeed all domestic animals, by ill-advised 
amateur attempts at treatment. The reasons for this 
seem to be twofold: pride—everybody likes to be 
considered knowledgeable on something he knows 
nothing about; and meanness—the number of 
people who will go to almost any length to avoid 
parting with money to a ‘vet.’ is positively scandalous. 

This is very prevalent also among amateur horse 
owners. : 

Dr. Vevers gives interesting comparisons between 
the dog and the cat. A theme I would like to see 
déveloped more fully is the extreme psychological 
divergence of the dog and the cat, which may or 
may not have something to do with what one might 
call the physical malleability of the former. Man 
hás moulded the dog into an astonishing variety of 
shapes and sizes according to his moods and needs ; 
but he has never been able to do anything with that 
intractable creature the cat; and, while the dog has 
always worshipped man, man did at one time worship 
the cat. 

Like the horse, the dog appears first in history in 
pictures, usually in hunting scenes; so Mr. Croxton 
Smith infers reasonably enough that a very early 
use of dogs by man was for hunting and tracking 
other animals—in slight contradiction to the author- 
ities quoted by Dr. Vevers, who suggest that 
scavenging was the first occupation of the friend of 
man gua friend. From my own experience of ‘pi-dogs’ 
in the East I would say that scavenging, though no 
doubt useful, was not the way the dog took to man’s 
heart. The truth, however, seems to be that we know 
very little about the matter until we come to the 
pictures, the first historical record. After that it does 
not! seem to have been long before man began to 
grow sentimental about the*dog, and so he has- 
remained to this day. The chapter on “The Dog in 
History” is particularly well done. So, too, are the 
other sections on working dogs, in the shooting and 
hunting fields, in sheep herding, in which we see the 
dog. at his best, in guiding the blind, and in wer. Àn 
omission in the latter, in passing, is mention of the 
training of war and police dogs in the U.S.S.R. They 
were trained, I believe, to attack and destroy tanks 
and \themselves—by leaping at them with detonating 
charges on their backs. 

John Board writes comprehensively and chattily 
on ‘Selecting a Breed”, though, so impartial is he in 
once sense and so partial to all sorts of dogs in 
another, it would be difficult at the end to resist 
getting them all. But we are all mostly prejudiced 
in favour of the last dog we have owned, so I will 
express my own partiality and recommend my 
favourite, the Sydney Silky—who receives scant 
atterition in the breed section—one of the gamest, 
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most intelligent and lovable of all terriers, and one 
still unspoilt by the attentions of exhibitors. 

It would be possible to go on browsing indefinitely 
and happily through the pages of this book. There 
is so much that could be mentioned: the dog 
in art, in literature, foxhounds, greyhounds, the 
Samoyed, the Kennel Club and Crufts, the excellent 
chapters on breeding, training, and showing, and not 
omitting a scholarly and scientific dissertation on 
that canine outcast, the pariah—though I. cannot 
share the anxiety of the Menzels for its preservation. 
It must be left to others to dig in this canine mine 
with the certainty that they will extract both pleasure 
and profit from it. ' ©. E. G. Horr 
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THE FREE ELECTRON IN VACUO 


Vacuum Tubes 

By Prof. Karl R. Spangenberg. (McGraw-Hill 
' Electrical and Electronie Engineering Series.) Pp. 
xvii + 860. (New York and London: McGraw-Hill 
"Book Co., Inc., 1948.) 45s. 


OR many years the literature of applied physics 
PS lacked a really up-to-date and complete 
account of the phenomena occurring inside valves. 
In consequence, students are taught very little about 
them, a sad contrast with the attention paid to 
circuit applications. To fill this void, Prof. K. R. 
Spangenberg has written the present bulky volume, 
addressed mainly to senior and graduate students, 
but with the needs of research workers kept in mind. 
The book begins with the basic physics of the subject : 
atomic theory, electron emission, electrostatics and 
the dynamics of cherged particles. Potential theory 
is next discussed, with detailed application to triode 
and multigrid valves. After a brief consideration of 
shot effect and resistance noise, a section of 142 pages 
is devoted to electron optics and the cathode ray 
tube. Transit-time effects come next, and lead to the 
elementary theory of velocity modulation valves and 
cavity magnetrons. ‘Then there are chapters on 
photo-electric devices and various special tubes, while 
the final chapter of sixty pages gives a résumé of 
high-vacuum practice, based on material supplied by 
C. V. Litton. Some mathematical topics, units, skin 
effect and Langmuir’s diode tables are discussed in 
appendixes. 

This synopsis shows the planning of the book to 
be logical and comprehensive. Unluckily, the 
execution is not up to the level of the plan, for the 
treatment is very uneven in depth and precision. 
From the point of view of the student, it is particu- 
larly unfortunate that the sections on the physical 
phenomena are the poorest in the book. There is 
only the most sketchy account of the preparation of 
oxide cathodes, photo surfaces, fluorescent screens 
and many other matters essential for the preparation 
of the simplest valve. On the theoretical side these 
sections are equally weak. For example, the oxide 
cathode is not discussed as a semi-conductor, and 
there is no attempt to derive Richardson’s law for a 
pure metal. f 

The unfavourable impression made by the first 
few chapters is largely dispelled by the competent 
handling of the theory of triodes, tetrodes and 
pentodes, both as potential problems and in the 
space charge régime. Prof. Spangenberg has made 
original contributions to some of the questions dis- 
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cussed here, and on electron optical theory, so it is 
natural that these should be the best parts of the 
book. The discussion of transit-time valves is clear 
and correct so far as it goes; but, considering that 
nearly two hundred pages are used, this is not 
far. Some original work on velocity-modulation 
tubes to cover a frequency-band of more than an 
octave is, however, included. 

A peculiarity of the book is that all the more 
important expressions are given as nomograms. 
While this device does give a very clear idea of the 
magnitudes involved, the accuracy is limited by the 
page size to a value lower than that of even a six- 
inch slide rule. i 

It is to be hoped that, in & second edition, Prof. 
Spangenberg will divide the work into two separate 
parts, a students’ text-book, and a definitive reference 
handbook for specialists. This would reduce the bulk 
of the material sufficiently to allow it to be handled 
in @ university coursé. In its present form the book, 
while welcome, will disappoint the more sophisticated 
readers. s A. H. Brox 


PHYSICAL PROPERTIES OF 
RUBBER 


Le caoutchouc 

Matériau de construction. Par l'Institut français du 
caoutchouc. Avec le concours de Georges Colin, 
André Jarrijon ət Pierre Thirion. (Etudes de syn- 
thése et de documentation l'Actualité technique.) 
Pp. viii + 230. (Paris: Libr. Dunod, 1947.) 560 
franes. : 


LTHOUGEH the remarkable physical properties 

exhibited by rubber are such as to commend 
its use for certain specialized engineering applica- 
tions, ib has not been easy for designers to obtain 
reliable quantitative information upon which to base. 
their work. ‘The volume under review goes some 
considerable way to filing the need felt by the 
designer for a comprehensive account of the physica 
attributes of rubber. The reluctance of the rubber 
technologist to commit himself to figures in describing: 
the properties of this remarkable substance has beens 
due partly to the fact that the word rubber covers 
materials having a tremendous range of properties. 
The width of this range is, indeed, indicated by the 
authors, although it is felt that in some sections 
figures are presented without sufficient emphasis op» 
the fact that they are typical only of the compounds 
of particular manufacturers. 

The volume includes a short account of the theories 
of the rubber-like state, a similar amount of space 
devoted to industrial processing technique, a thorough 
review of physical properties and finally a sections 
giving details of the various applications of rubber, 
including methods of calculation. The balance as 
between these sections is good in view of the needs 
of the intended reader. There are a few errors in 
figures, the most serious in Table V, p. 44, where 
figures for internal friction are too large by a factom 
of 103. 


-y It is a matter for regret that a book such as this 
to which frequent reference will be made, should be 


bound inadequately in paper covers which cannom 
stand up to a week’s careful handling by the reviewer 
W. P. FLETCHER 
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Everyman's Mathematics 
By F. G. Brown. Pp. xix+748. (Sydney and : 


London: Angus and Robertson, Ltd., 1947.) 36s. 


FTER fifty years of teaching in primary and 
secondary schools, teachers’ training colleges, 
adult classes, and the Royal Australian Naval 
College, Mr. Brown is very much dissatisfied with the , 
usual methods of teaching elementary mathematics. 
He considers that the few basic principles are clouded 
and hidden by an over-elaboration of the details, 
and that much time is wasted in doing too much in 
the wrong way. He has therefote prepared a treat- 
ment which, though mainly an attempt to interest 
the adult who has forgotten what he learned at 
school, also suggests, in the first half of the book, 
the minimum amount of mathematics which a school 
might be expected to teach to boys and girls of 
fifteen years of age. This part deals with arithmetic 
(based almost entirely on the ‘‘method of Rates"), 
geometry, algebra and trigonometry. The second 
half of the book illustrates the type of material suit- 
able for use in an adult education study-group; it 
lays stress on applications to instalment systems, 
depreciation, decibels and phons, dynamic design, 
fallacies and puzzles, as well as on more conventional 
branches of mathematics such as graphs and calculus. 

Both parts of the book are written in amusing and 
colloquial language, with anecdotes, historical refer- 
ences, and digressions, some of which throw more 
light on the author’s opinions on things in general 
than on mathematics. There are many examples for 
solution, and the answers are given at the end of the 
book, in some cases with hints how to obtain them. 
There is a full index. 

Any portion of the book, taken by itself, is very 
readable; but taken altogether, there is too much of 
everything. The publishers’ claim that the book is 
for every man and woman raises two questions. Is 


every man prepared to read such a large book (more 


than 750 pages), and if so, is a prepared to pay 


36s. for it? E. T. H. Pracero 
Plasticity in Engineering 
By Y. K. Th. van Iterson. Pp. ix4- 174. (London, 


Glasgow and Bombay : Blackie and Son, Ltd., 1947.) 
8s. 6d. net. 


S the author rightly claims in the preface, the 
chief reason for writing a book on the theory of 
plasticity is to direct attention to its importance— 
from the engineering point of view equal to that of 
the theory of elasticity. Nevertheless, to be of real 
value, such a book must review the state of know. 
ledge of the subject as & whole, or, on & smaller 
scale, provide an introduction to the subject, dealing 
only with well-established theoretical and experi- 
mental results. 
This book fulfils neither function adequately, and 
is correspondingly of limited value to the research 
worker and of real danger to the student. The author 
has instead developed in it a group of theoretical 
results, which are neither based on an adequate 
consideration of the theoretical background, nor 
supported by convincing experimental evidence ;, in 
this connexion, the author has had access to & con- 
«siderable field of Dutch work, but unfortunately 
gives only very abbreviated accounts of it. American 
work, other than the edition in English of Nadai's 
famous book, is covered in four brief references, and 
it is unfortunate that the author has apparently not 
been aware of the important work being done in 
Great Britain. In the past eighteen months, for 
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‘example, a collection of papers has been published 
: by R. Hill and fellow-workers, which involve con- 
, clusions very different from many of those described. 
| The valuable features are & considerable collection 
| of recent references, scattered through the book, to 
(Continental work, some illuminating introductory 
j chapters on fundamental aspects of the subject, and 
2 few interesting photographs and diagrains relating 
,to observed results. G. D. S. MAOLELLAN 


iFlowering’ Earth 
iBy Donald Culross Peattie. Pp. vii-|- 200. (London : 
arn House, Ltd., 1948.) 10s. 6d. net. ; 


SEIS book is an unusual introduction to the study 
' and appreciation of plant life. The theme run- 
ming through it is the unity—more particularly i ina 
symbiotic sense—of all living organisms. It is very 
clearly shown that plants with chlorophyll are basic 
‘to the existence of all living organisms, except a few 
“bacterial autotrophs". Hence, “we ought not to 
‘speak of getting at the root of a matter, but of going 
back to the leaf of things". The main groups and 
functions of plants are considered, in extremely simple 
language and with the use of a minimum of technical 
terms. 
' The opinion may be expressed that a majority of 
the persons to whom this book might appeal would 
prefer a little more ‘meat’ in the eighteen chapters. 
On the whole, the statements concerning plants are 
accurate and up to date; but some corrections are 
necessary. The number of species of flowering plants 
is stated on p. 124 to be “some one hundred 
. thousand”, while on p. 182 “two hundred thousand 
Species" of Angiosperms are said to “populate our 
flowering world". Kerguelen was certainly visited by 
Sir Joseph Hooker, but this island is usually con- 
Sidered as being in the southern part of the Indian 
Ocean and not in the Pacific. It is unfortunate that 
the desire for simplification of language has led to 
the use of such phrases as "tiny acids” and to the 
manufacture of such a plural as "algas". The author 
is obviously & sincere lover of plants and many of 
his philosophical ideas are admirably Pp conis 

, W. B. ToRRILL 


Royal Society Empire S Scientific Conference, June- 
i July 1946 

pot. Vol.1. Pp. 828. Vol.2. Pp. 707. (London : : 
Royal Society, 1948.) 2 vols., 42s. net. 


T Report of the Royal Society Empire Scientific 
Conference, June-July 1946, now issued in two. 
handsome volumes, includes the speeches at the 
opening ceremony, the papers presented, and recom- 
mendations and notes on the discussions (see also 
Nature, July 27, 1946, p. 136) In addition to 
the “Notes on Current. Scientific Researches in the 
Uhited Kingdom" prepared by the Royal Society, 
various papers on the organisation of scientific 
research in the Colonies, in Canada, India, New 
Zealand, South Africa and Southern Rhodesia give a 
very useful conspectus of the organisation of such 
research throughout the British Commonwealth of 
Nations. The volumes are admirably indexed, and 
the immense amount of information they contain is 
made accessible to the reader in a way worthy of the 
Royal Society and setting a standard that might well 
be} followed widely. They constitute both a worthy 
record and a reference work on scientific research, 
information services and related topics in the Empire 
that should be valuable for several years to. come, 
\ . 5 R. B. 


680 


THE EVOLUTION OF THE 
. UNIVERSE 


.. By Dr. G. GAMOW 
George Washington University, Washington, D.C. 


"qus discovery of the red shift in the spectra of 
distant stellar galaxies revealed the important 
fact that our universe is in the state of uniform 
expansion, and raised an interesting question as to 
whether the present features of the universe could 
be understood as the result of its evolutionary 
development, which must have started a few thousand 
million years ago from a homogeneous state of ex- 
tremely high density and temperature. We con- 
clude first of all that the relative abundances of 
various atomic species (which were found to be 
essentially the same all over the observed region of 
the universe) must represent the’ most ancient 
archeological document pertaining to the history of 
the universe. These abundances must have been 
established during the earliest stages of expansion 
when the temperature of the primordial matter was 
still sufficiently high to permit nuclear transforma- 
tions to run through the entire range of chemical 
elements. It is also interesting to notice that the 
observed relative amounts of natural radioactive 
elements suggest that their nuclei must have been 
formed (presumably along with all other stable 
nuclei) rather soon after the beginning of the universal 
expansion. In fact, we notice that natural radio- 
active isotopes with the decay periods of many 
thousand million years (such as uranium-238, 
thorium-232 and samarium-148) are comparatively 
abundant, whereas those with decay periods meas- 
uring only several hundred million years are ex- 
tremely rare (as uranium-236 and potassium-40). 
If, using the known decay periods and natural 
abundances of these isotopes, we try to calculate the 
date when they have been about as abundant as 
the corresponding isotopes of longer life, we find 
that it must have been a few thousand million years 
ago, in general agreement with the astronomically 
determined age of the universe. . 

The early attempts to explain the observed relative 
abundances of the elements!» were based on the 
assumption that the present distribution represents 
. & ‘frozen equilibrium state’ corresponding to some 
very high temperature and density in an early stage 
of universal expansion. Such equilibrium theories 
lead, however, to the result that the logarithm of the 
relative abundance must be a linear function of the 
nuclear binding energy, which in its turn is known 
to be æ linear function of atomic weight. Thus; 
according to that picture, we would expect a rapid 
exponential decrease of relative abundances all the 
way from hydrogen to uranium, in direct contra- 
diction to the observed distribution, (circles in Fig. 1), 
which shows & ripid decrease for the first half of the 
natural sequence of elements, but levels up almost 
to & constant’ value in the second half. 

As the result of this difficulty, I suggested? that 
the observed abundances do not correspond to any 
equilibrium state at all, but, quite on the contrary, 
represent a dynamical building-up process which was 


arrested in a certain stage of its development by a ` 


rapid expansion of the universe. According to this 
point of view, one should imagine the original state 
of matter as a very dense over-heated neutron gas 
which could have originated (if one lets one's imagina- 
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tion fly beyond any limit) as the result of hypothetical 
universal collapse preceding the present expansion. 
In fact, the extremely high pressures obtaining near 
the point of complete collapse (singular point at 
t= 0) would have squeezed the free electrons 
into the, protons, turning the matter into the 
state of over-heated neutron fluid. When the ex- 
pansion began, and the density of neutron gas 
dropped, the, neutrons would be expected to begin 
decaying again into protons, and more and more 
complex nuclear aggregates could be built up as the 
result of the union between the newly formed protons 
and the neutrons still remaining. Such a building-up 
process must have started when the temperature of 
the neutron—proton mixture dropped below a few 
times 101° ° K., which corresponds to the mutual 
binding energies of these nuclear particles. The 


_ equations governing such a gradual building-up pro- 


cess can evidently be written in the form: 
dn; 


dt 
where n; is the number of atomic nuclei of atomic 
weight 4, and A's are the coefficients depending on 
the collision frequency, and the capture cross-sections 
for fast neutrons in the nuclei of various atomic 
weight. 
The numerical study of these equations was carried 
soub. by R. Alpher$5, who used the recent experi- 
imental data on the capture cross-sections of fast 
neutrons. These cross-sections are known to increase 
very rapidly by a factor of several hundred for the 
first half of the atomic weights, and to remain more 
or less constant for the second half; a fact which is 


= Maa — Ai ni (P = 1,2,3,.. Js (1) 
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of paramount importance for understanding the 
general shape of the abundance curve. Suppose that 
the building-up process goes at a constant density, p, 
for a limited period of time, At; the resulting abund- 
ances will depend apparently only on the product 
pAt, which determines the total number of collisions 
between the developirig nucleus and the free neutrons. 

The results of the computations carried out by 
R. Alpher are shown by continuous curves in Fig. 1, 
with the values of ng At = £ At marked on each 
curve. It is seen that for very large values of nn At, 
the process reaches saturation, and the number of 
the various nuclei becomes inversely proportional to 
the corresponding capture cross-sections. For smaller 
values of n4 At, heavier nuclei do not have time to 
build up to the saturation point, and we see from 
the figure that for p At — 1:3 x 107* gm. cm." sec. 
(ns At ~ 0-8 x 1019 sec. cm?) the calculated curve 
stands in very good agreement with the observational 
data. 

The agreement obtained is amplified by the fact 
that the observed abundances show the abnormally 
high values for the isotopes containing the completed 
shells of neutrons or protons (as indicated along the 
atomic weight axis in Fig. 1); in fact, it is known 
that such nuclei possess abnormally small capture 
cross-sections, which would cause the accumulation 
of the material at these particular atomic weights. 
Since the building-up process must have been accom- 
plished within a time period comparable with the 
decay period of neutrons, we have At 30 min. Y 
2 x 10? sec., from which it follows that during that 
period the density of matter must have been of the 
order of magnitude 107? gm. em.?. On the other 
hand, since the temperature must have been of the 
order of 10°°K., the mass-density of radiation, 
aT4/c?, was comparable with the density of water. 
Thus we come to the important conclusion that, at 
that time, the expansion of the universe was governed 
entirely by radiation and not by matter. 

In this case the relativistic formula for the ex- 
pansion can be written in the form, 


Epiri 
aat = A/ S08 a. (2) 


where | is an arbitrary distance in the expanding 
space, and the constant term containing the radius 
of curvature is neglected because of the high value 
of the density. Remembering that for the adiabatic 
expansion of the radiation 7 ~ 1/l, we can integrate 
(2) into the form: 


pans 
= ar RA ia. (9 
For the mass-density of radiation we have: 
s 3 1 4:5 x 105 
Prad, = go-Q pp = — gm.om."?, (4) 
For the density of matter we must evidently write : 


(8) 


where p, is to be determined from the conditions of 
the nuclear building-up process. It can be done in 
the simplest way by considering the building up of 


Pa a 
Pmat. = ph gm.em. $ 


deuterons by proton-neutron collisions. Writing? X. 


for the concentration of neutrons (with X(0) = t) 
and Y for the concentration of protons (with Y(0)=0), 
we obtain the equations: 


. 
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where v is the thermal velocity, and o the capture 

cross-section which (for the energies in question) can ` 

be sufficiently accurately represented by the formula’ : 
Wlrethed!4 l 

c = —Mo ge (7) 


£t = 2-19 MeV. being the binding energy of the 
deuteron. Expressing v and EZ through the tempera- 
ture, and using (3), we can rewrite (6) as: í 


dX aXY 
dv 7 gt 
dY — X ax Y (8) 
dt —— qe T! 





where t = Ati and: 


913/2:5/492], c5 I2(31 4514 
gilam? 2p 11 lef * Po» 





“= (9) 
In order that the equations (8) should yield Y cz 0-5 
for v — (since hydrogen is known to form about 
50 per cent of all matter), the coefficient « must be 
set equal to 0-5. The change of X and Y with time 
in this case is shown in Fig. 2, which also indicates 
the corresponding variation of temperature. Assum- 
ing « — 0-5, we find from equation (9) that p, = 
0-72 x 107, which fixes the dependence of material 
density on the age of the universe. 

Once we have praa, and pmat,,as functions of time, 
we can follow the physical processes taking place 
during the further expansion of the universe, and in 
particular calculate the masses and sizes of the con- 
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densations of that primordial gas which must have 
originated sooner or later according to Jeans' prin- 
ciple of gravitational instability*. Jeans’ classical 


formula gives the diameter D of the condensations' 


which will be formed in a gas of temperature 7' and 
density p in the form: 





lox 3 i 
Dt = Imao ' p kT. (10) 
Using the expressions (3) and (5), we get: 
931/8574. 5/4507, 5laeb]a 
= pD’ = 31718715 4564 (3717 (12) 


(where a has been expressed through other funda- 
méntal constants). 

It is interesting to notice that the time-factor can- 
cela out in the calculation of M, so that the mass of 
the condensations comes out the same, independent 
of the epoch when they were formed. It seems, 
however, reasonable to assume that the effect of 
gravitational instability became important only when 
the mass-density of radiation became comparable 
with the density of matter, since it is hard to imagine 
a ‘gravitational condensation of pure radiation’. 


Using (4) and (5), we find that prad. = emat. = | 


3,X 107* gm.cm. att = 3-9 x 10% seo. = 1:3 108 
years, at which point T = 340° K. For this value 
„of t we obtain : 


gidiepila7lap3f3 lagista 


= 3278,,29 acaba (goa * (12) 
Substituting numerical values, we have : 
M = 5-5 x 109? gm. = 2-7 x 107 sun-masses (13) 


D = 1-3 x 10? om, = 13,000 light-years, 


which must represent ‘the masses and the *diameters 
of the*original galaxies. 

The above estimate of galactic masses falls short 
by a factor of about one hundred from the mass- 
values of galaxies obtained from astronomiéal data. 
But it must be remembered that the simple Jeans’ 
formula used in these calculations does not take into 
account the effect of radiation pressure, and also is 
applicable only to the gravitational condensations in 
non-expanding space. The effect of additional radia- 
tion pressure (which is quite important according to 
the previous considerations) and the tearing force 
of expansion will lead to considerably larger con- 
-densation masses. The detailed study of this question 
will require, however, the extension of Jeans’ classical 
arguments for the case of a mixture of gas and 
radiation in the expanding space. At the present 

_ Stage one should be satisfied with the fact that, by 
such comparatively simple and rather ‘natural con- 
siderations, masses and sizes comparable to those of 
stellar galaxies can be expressed in terms of funda- 
mental constants, and the basic quantities of nuclear 
physics. 

We may add that, according to the above picture, 
the galaxies have been originally formed in the purely 
gaseous form (including a certain amount of solid 
dust particles), which must account for the regular 
shapes of rotating bodies. The formation of individual 
stars within the galactic bodies must have taken 
place at & somewhat later stage, probably along the 
lines of the Spitzer— Whipple theories?:33, When 
stars were formed by the condensation process within 
the rotating gaseous mass, their tangential velocities, 
being equal to the original velocities of the gas- 
masses, were clearly not high enough to maintain 

' them on circular Kepler orbits, so that the newly 
formed stars must have been moving along elongated 
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elliptical orbits with the points of maximum elongation 
in the places of their origin. This situation must have 
remained essentially unchanged even when all the 
material of originally gaseous galaxies was used up 
in the formation of stars. 

These considerations give a simple explanation of 
the otherwise mysterious fact that the elliptical gal- 
axies and the central bodies of spirals rotate ‘as solid 
bodies’ with the linear velocities proportional to the 
distance from the axis. In fact, according to our 
picture, the maximum Doppler displacements ob- 
served at various distances from the axis correspond 
to the velocities of stars passing through ‘aphelion’ 
at these particular distances, and, according to the 


: previous argument, are equal to the velocities which 
' the gas-masses must have had in these regions prior 


to their condensation into the stars. 
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COASTAL WAVES* 


ECENT investigations by the Admiralty have 
shown that storm waves and the swell that 
leaves the storm’ area are composed of a mixture of 
wave-trains, the wave-lengths of which range from a 
few feet up to & maximum which depends on the 
greatesb wind strength, and may be as much as 
3,000 feet. It seems remarkable that such component 
wave-trains should travel independently across the 
ocean, and that all except the very shortest should 
be recognizable after travelling thousands of miles ; 
but such close agreement with theory has been 
demonstrated, and the component wave-trains have 
been found to advance across the ocean with the 
theoretical velocities appropriate to their lengths. 

The short waves formed at the beginning of, a 
storm are overtaken and outdistanced by long 
waves formed when the wind is strongest. With the 
help of new wave-recording and analysing apparatus, 
each wave-length can be detected and its amplitude 
measured when it arrives at a distant coast, and the 
waves recorded on the coast of Cornwall are found 
at times to be a mixture of waves generated near the 
coast with swell-components from more than one 
North Atlantic storm, and with other swell, probably 
a few inches high, which was generated in a storm 
so far away as Cape Horn. 

The visible crests and troughs are the result of the 
combination of trains of waves of different lengths, 
and since such waves travel with different velocities, 
the wave-pattern is continually changing. When 
some of the component wave-trains get into step and 
reinforce each other, they produce a group of typical 
waves with relatively high crests and deep troughs ; 
bat. when they get out of step and tend to neutralize 

* An account of the symposium held at the meeting of Section A 
(Mathematics and Physics) of the British An on September 9, 


in whioh Brigadier R. A. Bagnold, Mr. Barber, Dr. G. E. R. 
Deacon and Major W. W. Williams took part. 
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each other, the wave-crests are low and irregular. 
Such interaction between component wave-trains 
explains the recurrence of sequences of high and low 
waves that is often observed; it is not necessarily : 
the fifth, seventh or any other number of wave that 
is always the highest, but there is often sufficient 
regularity to suggest a rhythm, and to allow the 
coxswain of a boat to take advantage of one of the 
quiet periods. There is most likely to be & noticeable 
rhythm when & narrow range of wave-lengths is 
present, as in long swell from a distant storm. 
Although the variability of the wave-pattern on 
deep water and of the height of the crests that 
approach the beach depends on the interaction of 
component wave-trains, such interaction appears to 
be suspended when the waves reach very shallow 
water; here they rise'into sharp crests separated by 
wide, flat troughs, and each crest seems to travel 
independently of its neighbours. 

One of the most noticeable changes in waves 
entering shallow water is an increase in height. The 
reason, according to an explanation given by Lord 
Rayleigh in 1911, is essentially that the velocity of 
& wave decreases as the depth of water decreases, 
and the height of the wave increases since it must 
carry energy towards the shore at the same rate. 
The increase in height depends on the wave-length, 
and long swell may rise to as much as twice its deep- 
water height; it may become apparent for the first 
time when it enters shallow water, and such an 
emergence has earned for it the name ‘ground-swell’. 

When waves approach the shore obliquely, the 
ends which reach shallow soundings first travel 
slower than the seaward ends, and the waves swing 
round until they are nearly parallel to the beach. 
In this way waves can swing round headlands and 
islands, and enter bays not directly exposed to their 
original direction; the effect is more marked with 
long waves, and a long swell may round a headland 
that offers complete protection against shorter wind- 
waves. A shallow spit extending out to sea tends to 
focus the wave-energy; but a deep gulley pointing 
into shallow water causes the wave-energy to be 
refracted towards the sides and offers quieter water 
in the middle. Waves are also affected by tidal 
streams, and Mr. N. F. Barber argued that waves 
travelling at 20 knots in still water would make no 
progress against a tidal stream of 5 knots but would 
steepen and break. Waves meeting a tidal stream 
obliquely will be refracted, and the theory suggests 
khat a tidal stream may protect an anchorage. 

Brigadier R. A. Bagnold, dealing with the move- 
ment of sand and shingle, described model experi- 
ments in which it could be seen that long waves 
approaching a beach give rise to a strong drift of 
‘water along the bottem in the direction of wave 
Kravel; this movement is continued as far as the 
plunge-line, where the waves break, and there the 
"water appears to rise from the bottom to form & 
backward drift at the surface. He remarked that we 
have no exact knowledge of what happens on the 
bed of the sea, although it is of great importance to 
sngineers to predict the movements of sand: and 
shingle ; the necessary observations on the sea bed 
would be difficult and expensive, but it is quite 
wossible to make them. 

Mr. Barber put forward theoretical reasons for: 


»elieving that the movements in the sea would”, 


resemble those observed in the model.’ Waves cause 
» small transport of water in their direction of travel, 
greatest: at the surface but almost as large at the 
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! bottorà if the waves are long. It is not likely to be 
i affected to any appreciable extent by friction with 
į the bottom, since the vorticity associated with the 
; oscillatory movements of the waves is continually 
' changing sign and therefore unable to diffuse far above 
f tho bottom. The seaward drift which must com- 
|pensate for the shoreward transport can, on the 
) contrary, be treated as & unidirectional flow for 
‘which the effect of the bottom drag will be greater, 
! and. its velocity will be a maximum at the surface 
and zero at the bottom. The resultant effect of 
‘bottom friction and viscosity on the wave-transport 
[and the compensating seaward drift should, bé a 
‘seaward drift at the surface and a shoreward move- 
lment at the bottom; if tho waves are short, lere 
iwould be a shoreward movement at the surface and 
ithe bottom and a seaward movement in the inter- 
mediate depth. For waves 3 ft. high Mr. Barber 
estimated the velocity of'such movements to be of 
‘the order of b cm. a second. 
{ Little information is available of the water move- 
ments between the breakers and the beach. In the 
model experiments the movements in this part of 
the tank are difficult to observe because of the strong 
turbulence; but it was found that dye put into the 
water between the plunge-line and the beach showed 


e 
t 


little tendency to pass outwards across the plunge- | 
line. One of the consequences of the termination of 


the forward movement at the plunge-line is that 
and tends to accumulate there; it was also found 
that, the sand does not move uniformly towards the 
ghore but as a series of regularly spaced bars, the 
spacing being of the same order as the wave-length. 
In the sea, the formation of bars is complicated by 
the shifting of the breaker zone relative to the beach 
as the tide rises and falls, and they are observed 
particularly off coasts where the tidal range is small. 
Major Williams mentioned the research into the 
effect of wavés on beaches that is being undertaken 
in the Department of Geography at Cambridge, and 
made special. reference to widespread occurrence of 
bars in the Mediterranean Sea. They were a consider- 
able hazard during landing operations, since men, or 
vehicles proofed for a certain depth, would find water 
too deep for them if they left a vessel which had 
grounded on a bar. The movements of such bars are: 


being studied in relation to the waves and other . 


factors. 

{Major Williams also described how the reduction 
in the velocity of waves entering shallow water had 
been used to obtain accurate information about the 
underwater profile of the beach. By comparing 
successive aerial photographs of known scale, the 
wave-length and velocity of waves at different 
distances from the shore could be measured and the 
beach profile calculated. ` 

In the discussion which followed, it was remarked 
that observations and theory tend to discount 


: reports of strong undertow below waves, and suggest 


that the resultant movement, after allowing for the 
backward and forward movement of the waves, is 
towards the shore. The evidence of a seaward 
movement at the surface appears, on the other hand, 
to,grow stronger. On the coast of California in 
particular, it has been observed that strong outward 
movements may develop at certain points on the 
beach, presumably where the seaward drift is con- 
centrated; the position and intensity of such 
‘rip-currents’, as they are now called, may vary, but 
they tend to be associated with some irregularity in 
the beach or where some natural or artificial barrier 
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extends to seaward. Together with the local tidal 
streams they may account for the danger of bathing 
in certain localities ; they can sometimes be detected 
because foam or discoloured water is seen moving 
outwards through the breakers. It is reasonable to 
suppose that they are stronger with high waves, 
especially when a group of high waves is followed by 
a group of low waves, since the high waves will tend 
to build up a head of water on the beach. Little is 
known of the behaviour of breaking waves, but it 
has been assumed with some success that the wave 
breaks when the water-particle velocity, which 
depends on the height of the wave, exceeds the 
wave-velocity, which depends on the depth. of water. 
Such an argument implies a close relationship 
between the height of a wave and the depth of water 
in which it will break; and it has been shown that 
there is a tendency for waves to break when the 
ratio of water-depth to wave-height is four-thirds: 
Prof. J. D. Bernal gave an evening discourse on 
*Waves and Beaches" on September 13; all avail- 
able tickets were issued before lunch-time on the 
first day of the meetings, and the close attention of 
the crowded hall showed a@ lively interest in the 
subject as well as appreciation of the inspiring 
lecture. After summarizing the studies made during 
and since the War, Prof. Bernal described their 
application to military purposes and the prevention 
of coastal erosion, and showed how a better know- 
ledge of the transport of sand and shingle by waves 
would be useful in geological studies. In discussing 
coastal erosion and other coastal engineering prob- 
lems, he remarked that no other industry spent such 
a small proportion of its outlay on research, or stood 
so much in need of accurate knowledge of the basic 
principles involved and of some central authority. 


MULTIPLE ALLELOMORPHS IN 
COLOUR VISION 
By Dr. R. W. PICKFORD 


Department of Psychology, University of Glasgow 


VIDENCE has been found that the main forms of 
defective red-green colour vision in man are 
multiple allelomorphs, alternative to each other and 
to the normal form!. In order to prove this hypothesis 
it would be necessary to show: (a) that the forms of 
red-green vision are discontinuous variations ; (b) that 
they are inherited true to type; (c) that they segre- 
gate independently ; and (d) possibly that they have 
an order of dominance. It wil be seen that the 
evidence in favour of the hypothesis is very strong. 


Discontinuous Variations 


The question is very important whether or not the 
well-known variations of colour vision, two of which 
are generally called red-green blindness, are the 
extremes of a continuous normal curve. Rayleigh! 
threw doubt on the continuous nature of these 
variations in 1881. He showed that there were red 
and green anomalous subjects who were characterist- 
ically different from the normal, from each other and 
from the red-green blind as well. This has been 
confirmed by Pickford’. In addition, Rayleigh 


indicated in the same paper that the two types of ` 


red-green blindness were also distinctively different, 
a conclusion supported by von Kries and Donders? 
and by Pickford more recently*; while Houstoun 
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Showed by means of his microscope test5 that the 
major red-green defectives formed a small and rather 
irregular group separated clearly from the large 
group of normal subjects. 

In a recent investigation upon some 900 normal 
and more than 140 red-green defective subjects (the 
latter not all found by chance), I have found convinc- 
ing evidence of a statistical kind that there are four 
or probably five distinct types of red-green vision in 
addition to the normal form. This research will be 
published in full as soon as possible (J. Psychol., in 
the press). The types are: deuteranope, protanope, 
green anomalous and red anomalous, the latter being 
divided into two classes, those with and those without 
the darkened red of the protanope. Whether the two 
types of red anomalous subjects are statistically 
distinct is difficult to decide finelly on the basis of 
the eight cases available, but it is extremely likely. 

Adequate tests, which will be published shortly, 
show that the anomalous subjects are not to be viewed 
as the intermediates between the red-green blind and 
the normal. To think of the’ green anomalous as 
intermediate between the normal and the ‘green- 
blind’, while the red anomalous might be intermediate 
between the normal and the ‘red-blind’, is highly 
tempting. There are, however, grave objections to 
this: (1) neither class of anomalous subjects is 
sufficiently variable to fill the gap it is supposed to 
occupy ; (2) both the so-called ‘red-blind’ and ‘green- 
blind’ are, in fact, red-green blind; (3) though most 
red-green blind subjects are more defective, some are 
actually less defective than the anomalous, who are 
possibly to be identified with Houstoun’s ‘‘colour- 
different" subjects’. Edridge-Green was well aware 
that the anomalous were not true intermediates’. It 
was only in terms of the Young—Helmholtz theory, 
now rapidly becoming more and more, difficult to» 
sustain$9, that they could be thought of as true 
intermediates; indeed, it has long been realized?®, as 
Rayleigh foretold", thet the red-green blind cannot 
be divided into the ‘red-blind’ and ‘green-blind’ 
classes, but must be divided on the principle thai» 
while both types are red-green blind, in the pro- 
tanopes or scoterythrous the red end of the spectrum 
is greatly darkened, and in the deuteranopes om 
photerythrous there is no darkening of the red. Thaw 
about half df the red anomalous do not have the 
darkened red of the protanope is & fourth objeetior 
to treating them as intermediates. 

It is inevitable that we should conclude that ther» 
are four (or probably five)’ types of major red-greer 
vision defects, which are as clearly discontinuou. 
from each other and from the normal as is usual wit! 
familiar Mendelian allelomorphs. 


Inheritance True to Type 


Few people have realized the implications, for th» 
theory of inheritance of colour vision defects, o» 
Rayleigh's pedigree’? showing the green anomalou 
condition in three of his brothers-in-law. The sever» 
siblings he tested are shown in Pedigree 1*. Th» 
three brothers who were green anomalous inheriter 
the defect true to type, and were completely differen 


3? x 9H? 





] | ] I 1 | | 
dg dg dg GN 9HorN 9Hor N 9 Horn 
Pedigree 1* 


* Throughout this paper JN = normal, d = deuteranope, p = pri 
tanope, g = green anomalous, 7 — red anomalous, H = ‘norma 
heterozygote (see section on heterozygotes later in this article), ? = 
doubtful owing to inadequacy or lack of testing. 
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from the other brother, who was normal, and from 
the sisters, who appeared to be unaffected. This 
pattern of inheritance fits the Mendelian scheme for & 
recessive sex-linked allelomorph, which would be for 
the green anomalous condition in this case. 

Several published pedigrees show that the same 
Mendelian principles apply to the red anomalous 
condition (protanomaly)?, to the green anomalous 
condition (deuteranomaly), to deuteranopia!5, and 
to protanopia!9, although it is only too well known 
that some tests in common use have not been above 
scientific criticism, and that the difficulties of collect- 
ing information from relatives for the completion of 
such pedigrees are always very great. 

I have confirmed the implications of these pedigrees 
in every respect, with the exception of not having 
had the good fortune to trace the red anomalous 
condition in the relatives of an affected subject 
because the relatives were inaccessible. Pedigrees 2, 
3, 4, 5 and 6 are good examples taken from a large 
colleetion*. All pedigrees which have been collected 
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sp? 
Pedigree 3 


a a Mad 
ix in Hx aa 


d du 
Pedigree 4 


oN? I 9mm 


| : 
óg do 
Pedigree 5 
da? x ON? 


ax ha TE 
In be oy [1 oN óc 


Pedigree 6 


show that the defect is inherited in such a way that 
it is either manifested true to type (whether in & 
man or in à woman), or does not appear; and that 
the mode of inheritance is invariably that of a 
Mendelian sex-linked recessive!*;!5. Other experi- 
ments have shown that it is, in fact, an incomplete 
recessive, since it generally appears in a small and 
recognizable degree in normal heterozygotes!*, 


the sex-linked pattern is not necessarily contradicted, 
because it is probable that the mother was a hetero- 
zygote, and unless this possibility is excluded we 
cannot be sure of transmission directly from father 
to son. The fact that I have found the following 
three pedigrees (7, 8 and 9) shows that the greatest 
care is needed concerning this point. Finally, I have 
found, without exception, that the defects are 


SOR a TK. E RAE E Ru 
T | T 
dd od ban bye op od 
Pedigree 7 Pedigree 8 Pedigree 9 


inherited not only true to type, but also in degree. 
That. is to say, an extreme deuteranope’s defective 
relatives are also extreme deuteranopes, & moderate 
deuteranope’s are moderate, and similarly for 
protanopes. 


* Where there Ia a query (?), good evidence, though falling short of 
a porfectly adeguate test, indicated the condition. 
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Independent Assortment 


The independent assortment of types of colour- 
vision defect is clearly shown by certain published 
pedigrées, in spite of the possible inadequacy of the 
testa used. For example, the independent assortment 
of the red anomalous (protanomalous) condition and 
an unspecified form of red-green blindness is shown 
by a pedigree due to Géthlin®. That of the deuter- 
anope and an anomalous condition unspecified is 
shown by pedigrees due to Guttmann™, that of the 


deuteranope and the green anomalous (deuterano- 


malous) condition by pedigrees due to Göthlin and 
Wölfflin? ; while that of the green anomalous 
(deuteranomalous) condition and an unspecified form 
of red-green blindness is shown by a pedigree due to 
Déderlein™. Finally, the independent assortment of 
protanopia and deuteranopia is shown by certain 
pedigrees in which there are some members with one 
and some with the other defect?5, and one in which 
father and son had different defects?*, as in my 
Pedigree 8. It is most unfortunate that many of the 
collectors of pedigrees of colour blindness have not 
realized the importance of specifying exactly the 
type and degree of defect (if any) of each person 
tested, and, indeed, even more unfortunate that no 
adequate test has been available in the past for 
separating the types with complete certainty. In 
the absence of an adequate method of measuring 
their heights, we should never have been certain that 
short peas were on the average shorter than tall peas 
by an amount differing to a statistically significant 
degree from zero. Nevertheless, in colour vision, the 
evidence favouring the hypothesis of the independent 
assortment of red-green major defects in general and 
the normal condition is overwhelmingly great, while 
that favouring the same hypothesis in relation to the 
different types of defect among themselves is very 
great indeed. 


Order of Dominance 


The most convincing evidence for the theory that 
the statistically distinct forms of sex-linked red-green 
colour vision defect are multiple allelomorphs might 
come from a study of their combinations. These 
combinations, however, can occur only in women, 
and any possible evidence concerning the effects of 
combinations of defective genes in the same hetero- 
zygote will be confined to a proportion of the 0-61 per 
cent®? of major defective women. The smallness of 
this percentage makes research very difficult, and 
shows that it is of great importance that as many 
red-green defective women as possible should be 
discovered and persuaded to undergo adequate tests, 
together with a sufficient number of their male 

relatives on both sides of the family, to indicate their 
genotypes conclusively. 

In the present investigation, fifteen red-green 
defective women were tested efficiently, up to the 
time of writing, and their pedigrees did in four cases 
give indications of the possible effect of combinations 
of different allelomorphic genes, though these were 
unfortunately all of the same kind. They are Pedi- 
grees 10, 11, 12 and 13. In Pedigrees 10 and 11 the 
fathers had been dead some time ; but there was good 
hearsay evidence from the relatives that they had 
been (a) colour blind rather than anomalous, because 
the anomalous rarely become noticed for colour 
mistakes in the family circle, and (6) deuteranopes 
rather than protanopes, because protanopes usually 
become notorious by confusions relating to red and 
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black or another dark colour, and in these cases that 
kind of confusion was not mentioned. In Pedigrees 12 
and 13 all relatives were given adequate tests. The 
four cases all strongly support the view that the 
daughter was a heterozygote for deuteranopia and 
the green anomalous condition together, and that the 
latter was dominant. The possibility that one of the 
untested fathers was'& protanope must be borne in 
mind, and it would carry with it the implication that 
the green anomalous condition was still dominant. 

In four published pedigrees the underlying prin- 
ciple is the same??, All.these pedigrees will be found 
to include & group of relationships such that & green 
anomalous woman must have been a heterozygote 
for green anomaly and deuteranopia together, thus 
again indicating that the green anomalous condition 
was dominant; and in one of these pedigrees the 
two conditions segregate independéntly in the two 
sons, one of whom is a deuteranope and the other 
green anomalous. 

Four other cases quoted by Bell are also very 
interesting. One due to Góthlin?* shows two sons as 
protanopes, while the father and maternal uncle are 
both deuteranopes. Here it would not be an unlikely 
hypothesis that the mother was a protanope hetero- 
zygote, inheriting that condition from her father, for 
her two sons, who must follow the mother, are both 
protanopes. Another case, also due to Géthlin®®, 
shows two sons as deuteranopes, two as protanopes 
and the daughter as normal, while both parents were 
said to have been normal. A case due to Jeffries?! 
shows one son @ protanope and the other a deuter- 
anope, while no information is given about the 
parents. In these two pedigrees the mother might 
possibly have been a heterozygote for protanopia and 
deuteranopia together, and,' since she was believed to 
be normal in the one case while no information was 
given about her in the other, the possibility arises 
that this particular heterozygote does not differ much 
from the normal condition, though it is more likely 
that the defect was not revealed by the tests used. 
A fourth case, due to Hess**, shows father and 
daughter as deuteranopes, though it is not known for 
- what condition the mother was a heterozygote. It 
is clear that added information in this case would 
have been most valuable, as in so many others. 


Heterozygotes 


If it is true that there are five defective ellelomorpha 
for red-green colour vision, then the possible number 
of genotypes in women will be twenty-one. Of these; 
one will be the normal homozygote, five defective 
homozygotes, five normal heterozygotes and ten will 
be defective heterozygotes. The probable frequencies 
of these genotypes may be. calculated from the 
observed frequencies of the corresponding defects in 
men?", and some would be very rare indeed. It has 


- been shown that the majority. of the normal hetero-. 


zygotes have a small red-green defect!*. Fuller study 
of these and of the other combinations would be most 
valuable. 
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Conclusion 


The hypothesis that there are six multiple allel 
morphs for red-green colour vision and its defects i 
man is supported by the following evidence: (a) A 
least four and probably five different types of rec 
green sex-linked defect are statistically distinc 
namely, deuteranopia, protanopia, green anomah 
red anomaly with and red anomaly without tt 
darkened red of the protanope. (b) Many pedigre 
indicate that these are inherited true to type, or n¢ 
at all (c) Many pedigrees show that these typ: 
segregate independently. (d) Eight pedigrees sho 
that the green anomalous condition is dominant t 
that of the deuteranope, while all the defective forn 
are recessive to normal red-green colour vision. 
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OBITUARIES 
Prof. Alan F. C. Pollard 


Fxw people in the world of science and engineerin 
have had such a strong sense of order and directio: 
as Alan Faraday Campbell Pollard, who died suddenl: 
at the age of seventy years at ‘Thames Ditton o: 
August 15. He was essentially a crusader, and hi 
sense of mission was such that he spared no amoun 
of trouble and effort to further the objects in whic! 
he so optimistically believed. He will perhaps b 
best remembered both for his efforts to reform method 
of instrument design on a sound scientific basis, an 
not less for his untiring advocacy of comprehensiv: 
schemes for indexing scientific literature and, in fact 
all serious knowledge. He was fortunate that in thes: 
things he seemed, comparatively late in life, to fux 
his true métier, when the very varied experiences o 
his earlier days had given him a foundation on whicl 
to build. 
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The son of Lieut..Colonel B. H. Pollard, of the 
Indian Staff Corps, he thought at first of an Army 
career, but later studied medicine at St. Bartho- 
lomew’s Hospital and King’s College, London. 
Circumstances making it impossible for him to com- 
plete his medical training, hé turned to engineering, 
which he studied at University College and (as an 
apprentice) at Siemens Bros. However, during his 
period at University College, he acted for some time 
as demonstrator and assistant to Prof. Karl Pearson, 
iv contact which powerfully affected his thought and 
methods. 

In 1911 Pollard joined the staff of Nobels Explo- 
sives, Ltd., and established a special physical 
laboratory at Croydon for this firm. He was presently 
given the post of chief physicist and superintendent 
of the firm's testing station, but on the outbreak of 
war in 1914 he was gazetted a second lieutenant in 
the Royal Seots Fusiliers (having previously held a 
commission in the militia forces) In 1918 he was 
appointed sub-director of the Instrument Section in 
the Ministry. of Munitions (Aireraft Production) and 
was gazetted captain in the R.A.F. However, the 
exigencies of war had led to the formation of a 
Technical Optics Department at the Imperial 
College, under the directorship of the late Prof. F. J. 
Cheshire, and Pollard was appointed to the chair of 
instrument design, which he held until he. reached 
the age of sixty-five. Even then he seemed to have 
lost little of his health and vigour, and until his 
death he was director and consultant to Messrs. 
Daniel Varney, Ltd. He was awarded the degree 
of D.Se. (Engineering) in 1943. He was made a 
professor emeritus of the Imperial College and held 
numerous honorary posts of public importance. 

Being extremely inventive and versatile, Pollard 
developed many instruments and appliances, in- 
eluding a new nephelometer, appliances for artificial 
limbs, reflector lights, an interchangeable nosepiece 
for microscope objectives, and many other things. 
He felt very strongly that instrument makers in 
Great Britain were dominated by ideals more appro- 
priate to heavy engineering production than to 
scientific instruments, and be turned to the kinemat- 
ical theories of Clerk Maxwell as a satisfactory basis 
for reform. His views were expounded especially in 
his Cantor Lectures to the Royal Society ef Arts in 
1922, and in a book on “The Kinematical Design of 
Couplings in Instrument Mechanisms”, published in 
1929 by Adam Hilger, Ltd. He tried to show that 
instrument design is essentially a special subject and 
demands a discipline all its own. Although his chair 
at the Imperial College has not so far been filled, it 
may be claimed that his influence can be felt in such 
Steps as the beginning of the new Department of 
Instrument Technology at the Northampton Poly- 
technic, London, and in numerous examples of 
modern instruments in which kinematical principles 
are employed. 

‘Pollard had essentially a tidy mind, and he loved 
sard-indexes and files. His personal possessions were 
well catalogued ; he did not keep his gospel merely 
Kor others. This trait was sometimes the source of 
quips by others with more haphazard methods— 
“slovenly” was his most severe word of scorn, and 
there was unholy joy when on one occasion he was 
human enough to lose a library book. The Universal 
Decimal Classification made an instant appeal to 
him, and he not only became an enthusiastie advocate, 
out also contributed very materially to its develop- 
ment in the field of optics. He became the first 
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president of the British Society for International 
Bibliography in 1927, and took a leading part in the 
conferences of the International Federation for 
Documentation held on the Continent. A noteworthy 
address was on “A Proposed Plan for the Mobilization 
of the Bibliographical References to the contents of 
the World's Non-fiction Literature", in which there is 
a plan for National Bureaux of Information which 
might, working under an International Information 
Council, make (and keep up to date) complete 
U.D.C. indexes of human knowledge; for a student 
of a special subject might then obtain all the useful 
references to papers or books in his field simply by 
citing the appropriate classification numbers. He 
beheld with dismay human knowledge growing not 
only out of control but also out of reach. Like H. G. 
Wells, he believed in wisdom às eontained in books, 
and wanted badly to make it accessible. He will be 
missed in an age in which such optimism is more 
rare, but at least he has helped us to grasp the 
magnitude of the problems involved. 

Pollard had a wide circle of friends both in Great 
Britain and abroad, and was always willing to give 
time and attention to those who asked his help or 
advice. In 1915 he married Gabrielle, daughter of 
Mr. Frederick Urwick, and he leaves also a son and 
& daughter. L. C. MARTIN 


Mr. G. J. Arrow 


WE regret to record the death on October 5, after 
a brief illness, of Gilbert John Arrow, late deputy 
keeper in the Department of Entomology in the 
British Museum (Natural History). Born on Decém- 
ber 20, 1873, the son of John Garnér Arrow, of 


 Streatham, Arrow was trained for the profession of 


architecture, but in 1896 entered the more congenial 
service of the British Museum (Natural History) at 
South Kensington. Here he was assigned to thé 
study of beetles and early specialized on the Lamelli- 
eornia, upon whieh group he soon made himself an 
authority. His greatest work was the four volumes 
on the Lamellicorn Coleoptera of the Fauna of India 
series. He also contributed numerous papers, more 
than a hundred in all, to^the Transactions of the 
Royal Entomological Society of London, the Annals 
and Magazine of Natural History, and other scientifie 
journals. 

Mr. Arrow retired under the age limit in 1938, but 
continued voluntarily his work at the Museum until 
within a few weeks of his death. This work was of 
untold value to the Museum, especially during the 
war years and the trying times that followed, and 
was recognized by the Trustees of the Museum by 
the bestowal upon him recently of the special dis- 
tinction of ‘honorary associate’ of the British Museum. 
His imperturbability was immense ; he would eon. 
tinue calmly at work during air-raid warnings, and 
even when found under a shower of glass when a 
flying bomb fell almost outside his window, his main 
concern was that he could not find his spectacles. 

He was a great lover of music, and did much to 
encourage musical talent among the junior members 
of the Museum staff until increasing deafness made 
this no longer possible. He was also an expert photo- 
grapher and would frequently use his own photo- 
graphs in illustration of his papers. 

He married in 1912 Miss Rachel Katharine Davis, 
who survives him, and to whom we would tender our 
sincere sympathy in her bereavement. 

K. G. Bram 
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Skull of Proconsul from Rusinga Island 


THE second season's work of the British-Kenya 
Miocene Expedition in the Kavirondo region of Lake 
Victoria has culminated in one of the most important 
discoveries yet made there. Dr. L. S. B. Leakey, 
;the field director of the Expedition, has announced 
the finding on Rusinga Island on October 2 of the 
greater part of a skull of one of the species of Miocene 
apes belonging to the genus Proconsul, probably Pr. 
africanus (Hopwood), Up to.now, fossil remains of 
Miocene and Pliocene apes in Africa and other parts 
of the world have been practically confined to teeth 
and fragments of jaws, and this new discovery for 





Skull of Proconsul, On the left are centimetre and inch scales. 
; + naturalsize 


the first time provides information regarding the 
whole of the facial skeleton and much of the brain 
case. As will be seen from the acegmpanying photo- 
graph, the jaws and facial skeleton are remarkably 
complete, though they are somewhat displaced by 
distortion on the left side. The forehead region is 
particularly interesting, for it shows a complete 
&bsence of the supra-orbital torus which is so char- 
acteristic of the modern African anthropoid apes. 
Another interesting feature is the unusual thinness 
of the cranial wall. The specimen is extremely fragile, 
and evidently must have required consummate skill 
for its successful removal from the deposits in which 
it was found. Mrs. Leakey was actually the first 
to see some small fragments of the skull, where they 
had been washed out on the slope of one of the 
gullies which Were being explored. She directed the 
attention of her husband who, cutting back into the 
beds, brought to light this most important, and 
indeed unique, fossil. Mrs. Leakey is bringing the 
skull by air to Great Britain, where she expects to 
arrive on October 31, and in the first instance it 
will. be deposited at the Department of Human 
Anatomy at Oxford, “where it will be studied in 
detail, in connexion with more than a hundred other 
specimens of Miocene fossil apes which the British- 
Kenya Miocene Expedition has collected over the 
last two years, It is particularly gratifying to note 
that this Expedition, which was mainly financed in 
its first year (1947) with the aid of a graut from the 
Royal Society, has proved such an outstanding 
success. Apart from the fine collection of fossil 
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Primate material; many hundred specimens of other 
Early Miocene vertebrates have also been accumu- 
lated. 


Millport Marine Laboratory : Mr. R. Elmhirst 


Mz. R. ErunrinsT retires from the directorship, of 
the Millport Laboratory on March 31, 1949. His 
association with the Laboratory goes back to 1906, 
when he was appointed to the staff as naturalist, 
after previous experience at Plymouth and Monaco. 
On the resignation of the director, Mr. 8. Pace, in 
the following year, he was appointed superintendent 
and has been in charge of the Laboratory, apart 
from service with H.M. Navy during the First World 
War, since that date. He was appointed director in 
1933. For many years Mr. Elmhirst was the Millport 
Laboratory, the sole member of the scientifie staff, 
and he maintained it in being during the difficult 
years that preceded 1914. After 1921, when financial 
aid came from the Development Commission, the 
staff was enlarged and the Laboratory under his 
guidance made steady progress to its present high 
standing as a research institute. Mr. Elmhirst is an 
accomplished field naturalist who has guided and 
stimulated the interests of generations of students 
and research workers. The Easter classes he. has 
conducted at Millport have played a big part in the 
education of British marine biologists, and he has 
lectured on marine ecology in the Department. oi 
Zoology at Cambridge. As a popular lecturer he has 
long been well known to Seottish audiences. His 
knowledge of the fauna and flora of the Clyde Sea 
area is unique and will be greatly missed when he 
leaves Millport. His observations and experiments 
are recorded in a long series of papers and also ir 
his revision of Newbiggin's “Life by the Seashore”. 
A bibliography of his writings and a more detailec 
account of his career will appear in the annual report 
for 1948—49 of the Scottish Marine Biologieal Assoc 
iation. Their many friends will join the member: 
of the Association in wishing Mr. and Mrs. Elmhirs: 
much happiness in retirement. 


Mr. E. Fori 


Mr. E. Forp, assistant director of the Marin 
Laboratory, Plymouth, will succeed Mr. Elmhirst 
After graduating at the Royal College of Science 
Mr. Ford gained the Sarah Marshall Exhibition fo. 
research work as Huxley Scholar in 1913 and wa 
appointed assistant naturalist at Plymouth at thi 
end of that year. He served as an infantry officer iy 
the First World War, when he was wounded i 
Belgium, and again on the staff of the R.A.F. a 
intelligence officer during 1941—45. His work & 
Plymouth, where steady promotion’ culminated i 
his appointment as assistant director in 1935, ha 
been primarily on fish, and he is the author of + 
series of admirable studies on larval and post-larve 
fishes, on the life-history of the dogfish, on herrin 
and on osteological variation in the backbone ant 
the skull. In addition, he extended the quantitativ 
survey of bottom fauna, initiated by Petersen, to th 
waters of Plymouth Sound. He was ‘Bucklan: 
Professor’ in 1936, and his lectures have been put 
lished under the title of “The Nation's Sea-Fis, 
Supply". The Scottish Marine Biological Associatio: 
may be considered most fortunate in persuading Mi 
Ford to assume responsibility for the further develoy 
ment of the Millport Laboratory, where his adminis 
trative ability, his high scientific attainments anc 
above all, his qualities of friendly leadership will fini 
full scope. 
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Mr. Ford will take over scientific. staff and equip- 
ment greatly exceeditig what existed before the War. 
Apart from Dr. A. P. Orr, recently appointed deputy 
director, and Dr. Sheina M. Marshall, who did so 
much to establish the reputation of the Laboratory 
before the War, the staff now consists of three 
zoologists, a chemist and an algologist; while a 
further post has been authorized but is not yet filled. 
A new research véssel, the Calanus, has recently been 
acquired and is now operating from the Laboratory. 
She is a motor fishing vessel, 75 ft. long, of which the 
hull only was built when she was purchased from the 
Admiralty, so that it has been possible to fit her out 
as a research vessel with all the modern equipment 
needed for both physical and biological investigations 
in the sea. She carries a permanent crew of five, and 
will enable the Millport Laboratory to extend the 
range of its work from the Clyde sea area to the 
west of Scotland generally. A much belated addition 
to the facilities of the Laboratory is the provision 
recently of electric current from the hydro-electric 
grid system. It will now be possible to use standard 
electrical equipment; further, a workshop with 
power-driven tools is being constructed. The Millport 
Laboratory, which has always had the advantage of 
being adjacent to clean waters with a rich fauna and 
flora, has now both the research vessel and the 
laboratory facilities for making full use of its natural 
advantages. : 


Prof. P. C. Mahalanobis, F.R.S. 

Pror. P. C. ManarANoBis retired from the Indian 
Educational Service and from his post as principal 
of Presidency College, Calcutta, on June 30. He is 
chiefly known as a mathematical statistician with 


wide interests, and particularly as a pioneer in the. 


theory and practice of sample survey. His work in 
building up the Statistical Laboratory at, Presidency 
College is appreciated throughout the world, and it is 
undoubtedly one of the best centres, for statistical 
research and advanced teaching. In recent years, 
Prof. Mahalanobis has been largely engaged on the 
Statistical Commission of the United Nations. He is 
still carrying on his scientific work, especially in the 
Indian Statistical Institute, of which he is honorary 
secretary. 


Plant Physiology at Ghent: Prof. Paul Froeschel 


Dr. PAuL FRoESOHEL has been appointed professor 
of plant physiology at Ghent State University as à 
successor to the late Prof. G. L. Funke. Dr. Froeschel 
was born in Vienna in 1888. He studied botany and 
especially plant physiology with Julius v. Wiesner, 
Richard v. Wettstein and Hans Molisch, and became 
known for his work on plant irritability and especially 
short phototropie presentation times. After gradu- 
ating, Dr. Froeschel worked with Prof. Linsbauer 
(Carnowitz), Prof: Goebel (Munich) and Prof. 
;Wasitzky (Vienna). At the end of the First World 
War he took up agriculture; he worked on the 
cultivation of medicinal plants, and as an agricultural 
consultant he had the opportunity of becoming 
closely acquainted with agricultural problems. . In 
1938, Dr. Froeschel emigrated to Belgium, where he 
was given a place in the department of Prof. Funke, 
director of the plant physiology laboratories of Ghent 
State University. There Dr. Froeschel in the first 
place worked on the growth-inhibiting substances of 
plants, and furnished valuable contributions not only 
to the physiology of these substances, but also to 
their practical use. 
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Cocoa Disease .in the Gold Coast 


Tue Secretary of State for the Colonies has 
appointed the following commission to visit the 
Gold Coast and report on the measures neces- 
sary for the eradication of swollen shoot disease of 
cocoa trees: De. G. Berkeley, of the Dominion 
Laboratory of Plant Pathology, Canada; Dr. W. 
Carter, head of the Department of Entomology,. 
Pineapple Research Institute, Hawaii; and Prof, 
van Slogteren, of Holland. Their terms of reference 
are: "Having regard to the research work in swollen 
shoot disease of cocoa trees in the Gold Coast being 
carried out by the West African Cocoa Research 
Institute, to study the incidence ahd nature of the 
disease and to report on the technical measures 
necessary for its speedy eradication”. 


British Museum (Natural History) : Acquisitions 


Tar following acquisitions to the British Museum 
(Natural History) have been announced: Sir Sidney 


Harmer, director of the Museum from 1919 to 1927, . : 


has presented 374 volumes of reprints and zoological 
publications dealing principally with Cetacea and 
Polyzoa, together with card-indexes of authors and 
subjects. The Governing Body of King’s College, 
Neweastle-upon-Tyne, have given about 10,000 slides 
of Crustacea and Foraminifera containing the type 
specimens of many species collected by the Challenger 
and other expeditions for the exploration of the sea ; 
these slides were prepared by the late Prof. G. 8. 
Brady. The extensive collection of Diptera formed by 
the late Colbran J. Wainwright, a recognized author- 
ity on the study of this order of insects, has been 
presented by his daughters, Miss Wainwright and 
Mrs. Reid; the collection is estimated to contain. 
approximately 65,000 specimens, of which the greater. 
part are from the palearetic region, although some 
18,000 are from other parts of the world. Finally, 


‘three important bequests have been made to thé > 


Department of Botany, the first being the remainder '. 
of the late Colótnel A. H. Wolley-Dod’s herbarium 
and consisting ófábout 10,000 sheets of British plants 
mainly of his 6Wn collecting (Colonel Wolley-Dod 
was the author of “Fiora of Sussex", and his herb- 
arium contains many of. the specimens on which 
records were based). Second is the very important 
eollection of British and European plants estimated 
at 30,000 speeimens and brought together by the 
late Mr. Herbert William Pugsley ; the material is 
excellently preserved and the alpine plants are ex- 
ceptionally good. 'Phe third bequest is that of the 
late Mr. J. W. Long's herbarium of about 15,000 
sheets of British and European plants. 


Marconi Jubilee Congress 


Tae publication is announced of the Proceedings 
of the International Congress held in Rome: last 
September in connexion with the Mareoni Jubilee . 
(see Nature, November 29, 1947, p. 473)..''he volume, 
which comprises some 970 pages and 470 illustrations, 
is published by Dr. Giovanni Bardi, Salita de' 
Crescenzi 16, Rome, at the price of 4,000 lire. In a 
preface, Prof. Gustavo Colónnoetti, president of the 
Italian National Research Council, describes the:aitns 
of the Congress, and the success which accompanied 
it with the interested support of many participants. 
from various nations. The fulltexts of the fifty-nine 
papers, of which ten are by “British authors, are 
reproduced in the volume, classifiéd in four sections 
under the titles of electromagnetic waves, electrio, 












Tuai and Wellington. 
“which destroyed the Japanese city of Fukui, and 






"then too close.to the sun for observation. 
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and acoustic oscillations, eledironins and radio- 
communication. The papers are published in the 


language in which they were submitted by the 
authors. The numbers of papers in the four sections, 
with those in English indicated in brackets, are: 

14 (9), 21 (8), 8 (5) and 16 (10). The publication 
provides'an interesting survey of the many scientific 
and technieal developments in this field in the half- 
entury following Marconi’s first successful demonstra- 
ion of wireless signalling. ; 


New Zealand Earthquakes during June 


During June, five strong earthquakes were regis- 
tered on the New Zealand seismographs at Arapuni, 
Auckland, Christehurch, Kaimati, New Plymouth, 
The one on June 28 was that 


that on June 29 was felt at Apia with Modified 
Mercalli Scale 5. In addition, twenty-three earth- 
quakes and earth tremors oceurred within 10? of 
Wellington. The greatest two of these both occurred 


' on June 19 and were felt extensively in South Island 


but particularly near Bruee Bay with Modified 
Mercalli Scale 6 


The Night Sky in November ‘ 


New moon oceurs on Nov. ld. 06h. 02m., v.T., 
and:full moon on Nov. 16d. 18h. 31m. The following 
conjunctions with the moon take place: Nov. 3d. 
17h. Mars 2° N.; Nov. 4d. 20h., Jupiter 4° N.; 
Nov. 24d. 02h., Saturn 3? S. ; Nov. 28d. 06h., Venus 
"Mercury rises at 5h. 10m. and 5h. 49m. on 
1 and 15, respectively, and can be seen in the 

- a Phe planet reaches its greatest easterly 
end of the month 
r before sunrise and is 
Venus 
riseg at 3h. 15m., 3h. 55m. and 4h. 40m. at the 
beginning, middle and end of the ménth; respectively, 
and can be seen in the morning ellar magni- 
tude —3-5; 0-75 to 0-84 of the ilfumijated disk is 
visible. Mars i is too close to the sùn to be fav ourably 
observed, 
throughout the mont upiter sets at 18h. 55m., 
18h. 10m; and 27h. t the beginning, middle 
and end of the Ds respectively, and can be seen 
low in the western sky; but it is not favoyrably 











' placed for observation through the greater portion of 


the month. Saturn, in the constellation of Leo, rises 
at Oh. 45m., Oh., and 23h. at the beginning, middle 
and end of the ‘month, respectively, and is visible 
throughout the morning hours, stellar magnitude 
0:9. Occultations of stars brighter than magnitude 6 
are as follow: Nov. 8d. 17h. 51-lm., 35 Cape. 
(D); Nov. 19d. 01h. 13-Im., 112B Auri. m, (R); D 
and R refer to disappearance and reappearance, 
respectively, and the latitude of Greenwich. is 
assumed. A total eclipse of the sun takes place on 
Nov. 1. The eclipse is invisible at Greenwich,, but is 
visible over large portions of the southern *hemi- 
sphere. The central line passes through lat. + 3? 42’, 
long. — 22° 03’, at the beginning of the eclipse and 
ends at lat; — 43° 23’, long. — 165? 27'. 





Announcements 


Tue Lord President of the Council has made the 
following appointments to.the Advisory Council for 
Scientific Resear ht Mr. James Bowman, vice- 
president of the 
a member of the T.U.C. Scientific Advisory Com. 
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cerned with 


setting about li hours after the sun. 


ational Union of Mineworkers, and - 
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mittee; Mr. E. Eletcher, oy of the Research 
and Economie Department of the T.U.C. ; and Dr. 
H. W. H. Warren, managing director of Associated 
Electrical Industries, Ltd. : 


THE Cambridge Philosophical, Scicioty announces: 
that the .adjudicators for the Hopkins Prize hay 
made the following awards: for the period 1939-42, 
to Prof. H. J. Bhabha, for in gations on the 
theory of elementary particles. the period 
1942-45, to Dr. C;.F. Powell, for experimental im- 
vestigations in nuclear physics, including develop- 
ment of the photographic plate technique. for the 
study of nuclear reactions. i 









An Eddington Prize of 50,000 Belgian francs is 
being offered by the Institut International des 
Sciences Theoriques for an exposition and critique 
of the conceptions of Eddington concerning '"The 
Philosophy of Physical Science”. The committee of 
award consists of Dr. I. Dockx, director of the 
Institute; Prof. L. de Broglie (Paris); Prof. Th. de 
Donder pde ; Prof. F. Gonseth (Zurich) ; and 
Prof. E. Milne (Oxford), Memoirs (five copies) 
must be nae to the secretariat, of the Institut 
International des Sciences Theoriques, 221 avenué 


,de Tervueren, Brussels, before December 31, 1950. 


Participants must sign their memoirs by a device, and 
include, à sealed envelope containing name and 
address. ' 5 


TRE Atomic Scientists’ Associati 
annual conference at the Beaver H 
London, E.C.4, on October 30. T 


is holding its 
Garlick Hill, 
wil be two 







sessions, the first from 2.30 to 5 p.m., and the second 


from 7 p.m. to 9.30 p.m. The first session is con- 
"Atomie Energy and Society", and 
speakers will inelude Prof. P. M. S. Blackett on. 
atomie Ras eee Sir acs Thomson on international 
control, Prof. F. Mott on national policy, and” 


«Prof M. H. L. Prya on the constructive applications . 
of atomic energy. In the evening, speakers will in- 


elude Sir Henry Dale, Prof. R. E. Peierls and Prof. 
M. L. Oliphant on the position of scientifie men with 
regard to atomic energy and related problems. The 
hon. general secretary, Dr. F. C. Champion, will con- 
elude with an outline of the future poliey of the 
Association. 


A SERIES of lectures for schools, which began on 
October 20, has been organised by the Institution of 
Civil Engineers, the Institution of Electrical Ens 
gineers and the Institution of Municipal Engineers, 
in co-operation with the Education Officer of the: 
London County Council. The lectures are being 
given at the Institution of Civil Engineers, Great 
George Street, Westminster, S.W.l, and deal with ` 
such subjects as railway transport, water and elec.: 
tricity supply, tunnelling, telecommunications, ete. 
These lectures, which can be given either at individual: 
schools or for groups of schools, are supplemented ' 
by the annual Christmas lectures to boys at the” 
Institution of Civil Engineers. For Christmas 1948 
the. subject. will be "Big Ships and their Docks” ; 
three lectures will be given: ‘ "Building Big Ships" ; 
"Running and eventing a Ship”; and “Con. 
structing a Dock’ i 


ERRATUM.——In “Dielectric Properties of Mixed 
Barium and Strontium Titanates at 10,000 Moe./s.* 
printed in Nature-of October 23, p. 655, Fig. 2 should: 
berotated 90? cea: the descriptions of the axes: 


remain as they are. 
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(New Method for the Separation, Detection 


of Inorganic Compounds 


TUN Dr. A., J. P.. Martin, and his 
olléagues ab the o Wool Industries Research Associa- 
ion! developed a technique using solvent extraction 
n absorbent paper for the separation and detection 
f mixtures, of amino-acids. This process, which the 
igcoverers termed ‘partition chromatography’, has 
agre recently been applied.to other problems, for 
xample, the separation.and identification of amino- 
gids derived from human metabolism?, and to the 
nalytical study of different varieties of penicillin in 
alxtures?. : 

We have now applied a similar procedure “to 
avestigations in the inorganic field with marked 
uecess. The essential feature is the combined use 
f an organic solvent (generally containing some acid 
r'otheF reagent) and an adsorbing material, such as 
ellulose, for the separation of inorganic substances. 
‘he present note gives examples of the progress 
vhichhas, so. far, been achieved from qualitative 
quantitative investigations of metallic salts. The 
füdy of other materials is in progress. . 

The main te jue which we have employed, and 
vhieh is descriBéd below, is essentially the paper- 
trip method of Martin, Gordon and their collabor 
tors. We have also obtained very promising results 
n & larger scale which will be described shortly. 

Method. A measured volume of the solution to be 
tudied is placed near one end of a strip of absorbent 
aper, such as Whatman No. 1 or No. 3 filter paper, 
o form a sinall pateh about 1 in. square whieh is 
llowed to dry in air. The paper strip is then trans- 
erred to a gas jar or similar vessel fitted near the 
op with a container for organie solvent and. adjusted 
o that the end nearest the test patch is immersed 
n the solvent tank while the remainder of the paper 
iangs vertically down the jar. .A vessel containing 


















m aqueous solution is usually placed at the bottom. 
if the jar to maintain suitable conditions of humidity. 


“he organic liquid is allowed to diffuse down the paper 
uffieiently. far beyond, the test patch to achieve 
he desired separations, after which the paper strip 


3 removed, dried ina draught of warm air and tested ' 


vith suitable reagents for development of characteris- 
ie colours. For qualitative or semi-quantitative work 
he stains produced are compared with standard 
olours formed from known amounts of material, 
"hereas in more accurate quantitative estimations the 
oloured band is cut out, organic matter destroyed, 
nd the metallie eontent determined by the polaro- 
raph, colorimeter, spectrograph. or by other suitable’ 
aiero-methods. 

Results. Examples of the separation of metals are 
iven below. 

(1) Calcium, strontium and barium "ies illustra- 
ion). «These elements can be separated as the chlor- 
les with pyridine containing 4 per cent of potassium 
hiocyanate as.solvent. Under these conditions the 
alcium travels the greatest distance down the paper, 
arium moves very little and strontium appears be- 
ween the two. Sodium rhodizonate is employed for 
he development of barium and sheet aa and 
fizarin for the calcium. : 









pobelt and manganese ; 





ginal 
position 


Ba 


group has bosh studi 
and with n-butyl aléohol- "bonteiniig 
acid as the solvent. Aluminiuni sea 


Mined with ‘aluminon’, ; 
for indium and zine. . 
(3) Vanadium. This element can be separated” 
from a ge number of other metals by using diethyl 
éther ör tetrahydrosylvane (2-methyl tetrahydro- 
furane) containing nitric acid and a small quantity 
of hydrogen peroxide a& the solvent. The vanadium 
moyes as a pink band due to the formation of a 
soluble peroxy-compound. Colour development is 
achieved with 8-hydroxyquinoline. =, 

(4) Mercury (see illustration). Tetrah sylvane, 
or tetrahydropyran, may also be used 
mercuric chloride from many other metall 
These solvents, containing hydrochloric 
carry mereury down the paper, leaving 
salts. behind. The position of the mercur 
by méans of dithizone, and it can be 
quantitatively by standard methods a 
separation, 

(8) Cobalt, copper, iron, manganese 
The chlorides of these metals &n be readily separated 
using methyl n-propylketone' or acetone containing 
hydrochloric acid. Mixtures of these solvents 
may be employed, a convenient one. being 80 per 
cent methyl n-propylketone, 19 per cent acetone 
and 10 per cent concentrated hydroebloric acid. Tron 
moves the greatest distance, followed by copper, 
nickel moves only slightly: 

























2 








For the best. 

in the separation of aluminium, gallium d indium, 
to maintain the relative humidity in the chamber 
at 65 per cent. Nickel, cobalt and copper are identified 
by means öf rubeanic acid ; manganese by reduction 


of: ammoniacal silver ‘solution; and iron by pot- 
 assium ferrocyanide. Nickel and cobalt have been 
determined quantitatively by polarographie measure- 
. ments. Some typiéal results are illustrated in the 
aecompanying reproductions. a 
Limits of detection and estimation. The procedure 
provides a delicate means of separating and estimating 
small quantities of metallic ions.’ The limits of 





detection vary^with different elements and depend. 


on the sharpness of the bands and the sensitivity 

of the spot tests. Quantities of the order of 1-0- 
0-1 microgram have been detected, while the normal 
range for quantitative work is in the region of 
56-200 micrograms. 

Mechanism. The processes involved in this type 
of separation are being investigated; but it is elear 
that à number of factors must be taken into considera- 
tion. These are: (a) selective extraction of the salts 


S by the organic solvent, an effect prevailing at the 


‘site of the test patch; (b) where substantially im- 
j&tances between organic solvent and aqueous layer, 
water is present as a normal constituent in the 
bent paper and is usually added to the organic 
; this partition, therefore, takes place as the 
liquid mixture moves down the paper, and separa- 
tions are due to slight changes in conditions at 
















d. Mrd as to mechanism, it 
hest for the' present to refer to this 
-committally as ‘extraction analysis’. 
dy will, it is hoped, provide a logical 
| background for the. y Procosses taking 


fiizrtions so far carried out indicate that 
ication, of this. and closely related 
© po sible the separation, 










inorganic products. 
rapid, requires only ve 
operates with complicate 
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qualitative examination. 
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, because of difficulties which are partly concealed 


di 


niscible solvents are used, partition of the inorganic. 


different points on the absorbent strip ; (c) adsorption . . 
je ions by the lane" ; (d) the formation of * 
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f à very wide ran pof 
ethod is simple and 1 ot 7 
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2 Synthesis of Colchi ne Derivatives 


WHILE the methoxylated carbon-system of qv)i is 
conclusively established for certai degradation pro 
ducts; of colchicine'*, the synthesis. of such un. 
symmetrically substituted dibenzcycloheptatrienes, 
necessary for further work, hàs.hitherto miscarried, 
ad 
partly apparent?*. A. synthesis which promises tc 
afford the requisite degree of adaptability has. now 
been found and is based on the oxidation of appro- 
priate 9- or 10. -methylphenanthrenes with osmiui 
tetroxide in benzene-pyridine**, In a model experi. 
ment, 9-methylphenanthrene (I) was thereby oxidizec 
to 9} 10-dihydroxy-9.: 10-dihydro- 9-methylphenan- 
threne (II), m.p. 130-131° (found : C, 79-9; H, 6-1; 

C4H4,0, requires'C, 79:7; H, 6:2 per cent); from 
which, by cleavage with lead tetra-acetate and re. 
newed cyelization, there was obtained the know 
3:4:5:6-dibenzcyclohepta-1 : 3 : S:frien-7-one ( 
Similarly, 2: 3 : 4 : 7- tetramethoxy-10- -tüethylpheid 
anthrene, m.p. 134-135? (found: C, 73:2; H, 6-4 

C4, H340, requires C, 73:1; "H, 6-4 per cent), was 
converted via the corresponding 9 : 10-dihydro-9 : 10 
diol, m.p. 156° (found: C, 66-0; H, 6-4; G4H,0, 
requires C,65-9 ; H, 6-4 per cent) into the unsaturatec 
ketone (IV), which was identical with the part 
product, previously obtained! by oxidizing deamino: 
colchinol methyl ether with sodium dichromat 
acetic acid. : 


















2:3:4:5- and 2:3:4:7-Tetramethoxy-9-methy¥ 
phenanthrenes? have given. apparently analogou. 
results, and fullexperimental details will be publishes 
when the developments now in hand, which include 
the attempted synthesis of colchinol methyl ether 
have been completed. One of us (J. M.) thanks th. 
Department of Scientifie and Industrial Research fo 
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Structure of Ketoyobyrine- 


THE recent publication of a paper by Woodward 
and Witkop! suggesting a new structure for keto- 
yobyrine, based on degradative evidence, and of 
another by Schlittler and Speitel?, claiming the 
synthesis of this substance, prompts us to point out 
that on May 28, 1948, we submitted to the Chemical 
Society a paper describing the synthesis of keto- 
'yobyrine. This has been accepted for publication in 
the Journal; but unfortunately its appearance can- 
not be expected for many months. 

' In the main, our work is along similar lines to that 
of Schlittler and Speitel; but differs in certain 
details. 
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Trimethylplatinum Derivatives 


Lile and Menzies! report some new derivatives in 
the trimethylplatinum series, the first members of 
which were prepared from platinum tetrachloride 
some forty years ago by Pope and Peachey?. Since 
we are similarly engaged in investigating these com- 
pounds, it is desirable to record some of our observa- 
tions on this subject. 

. (a) Cis-dipyridinetetrachloroplatinum,  Ptpy;Cl, 
whieh unlike platinum tetrachloride is not hygro- 
scopic, is a very good source of trimethylplatinum 
derivatives, just as pyridinetriehlorogold, AupyCls, 
is the most convenient starting material for the 
preparation of dialkylgold compounds?. 

(b) Methylmagnesium iodide and cis-Ptpy.Cl, gives 
in excellent yield the compound (OH;),Ptpyl, which 
decomposes slowly at temperatures above 150°. It is 
soluble in pyridine chloroform and in benzene, in 
which it is dimeric by the freezing-point; thus the 
6-covalency of the platinum is ‘maintained as in 

I 


1 


Zw 
(CH3)spyPt Ptpy(CH;),. 
NL 


(c) By treatment with further pyridine, this new 
compound is converted into (CH) Pt(py);I, m.p. 168°, 
without decomposition. The complex formed from 
(CH;),Ptl and pyridine, described by Lile and 

Menzies, has the same composition and melting point 
and is presumably identical with ours. It is of interest 
that the same isomer is formed by the two alternative 
routes. In the tetrameric (CH,),PtCl (in which the 
platinum has an octahedral configuration‘), the three 
methyl groups are all cis to one another, and it may 
well be that this same arrangement persists through- 
out. 

We have also observed that the dipyridine com- 

. plex undergoes dissociation in benzene solution, prob- 
ably into pyridine and the dimeric complex mentioned 
in (6) above. 

(d) The other molecule of pyridine is certainly 
much more firmly held and cannot be removed by 
dilute acids and alkalis. It is displaced with ease, 
'however, when ethylene diamine is added to a cold 
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chloroform solution of the dimer, and the compound 
2(CH;);Ptl.3en (see also Lile and Menzies, loc.:, cit.) 
separates in crystalline condition. , 

(e) Although methylmagnesium iodide reacts so 
readily, no product has been obtained from ethyl 
magnesium iodide and cis-Ptpy.Cl,. This recalls Pope 
and Peachey’s inability to prepare ethyl derivatives 
from platinum tetrachloride?. 

(f) Trans-Ptpy,Cl, has so far given no alkyl de- 
rivative with methyl magnesium iodide. It undergoes 
reduction and halogen exchange with formation of 
trans -Ptpysl;. 

‘Work in this field is proceeding, and a fuller account 
vat be given elsewhere in due course. 

C. S. GrBson 
R. V. G. EWENS 
M. E. Foss 
Chemistry Department, 
Guy’s Hospital Medical School, 
University of London. 
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* Rundle and Sturdivant, J. Amer. Chem. Soc., 68, 1561 (1947). 
5 Private communication (C. S. G.). 


Structure of O-Trimethylbrazilone 


OXIDATION of O-trimethylbrazilin (I) yields 
O-trimethylbrazilone (II) the proposed structure? of 
which is satisfactory in most respects. Nevertheless, 
the explanation of the unusual loss of two atoms of 
oxygen which occurs when it is converted into 
deoxytrimethylbrazilone (anhydrotrimethylbrazilin) 
by interaetion with phénylhydrazine i is‘not apparent. 
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It was therefore thought desirable to: Viri the 
infra-red absorption spectra of (I) and (II). The 
spectra were measured in a double; beam spectro- 
meter, using a Mfory dilute solution in carbon tetra- 


chloride at 3 u ahd a solid suspension in ‘Nujol’ at . 


6 p. As was to be expected, (I) exhibited an absorption 
band at a frequency of 3,610 cm. and no marked 
. absorption i in the 1,720 ¢m.7 region, indicative of the 
presence - -of the hydroxyl group and the absence of 
any‘ ‘ketonic grouping respectively ; (II), on the 
other hand, showed no absorption in the region of 
3,610 em.71, but exhibited a ‘strong band at 1,720 cm., 
This is consistent with the absence of a hydroxyl 
and the presence of a ketone group. Moreover, it 
follows that if there is a ketone group present any 
modified structure such as >C—C< is untenable, and 
i | i . 
0-70 
it therefore appears that the proposed DUC ring, 
ketong structure is correct. 


. have a structure: 
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Herzig and Pollak? prepared a monoxime of 
O-trimethylbrazilone, m.p. 203-205?  (decomp.). 
. Repetition of this preparation has now yielded two 
forms of the monoxime; one (from aqueous alcohol) 
consisted of fine needles, m.p. 197? (decomp.) (found : 
C, 63-9; H, 5-4; N, 9:9 per cont) and the other 
(from aleohol) of small prisms m.p. 208-210? (de- 
comp.) (found: C, 64.3; H, 5:4; N, 3-8; cale. for 
C,,E,,0,N : C, 63-9; H, 5-3; N, 3:9 per cent). 
A mixture of the two forms decomposed at an inter- 
mediate temperature, and they appear to be poly- 
morphic because crystallization of the form with 
melting point 208-210? under appropriate conditions 
yields the needle form, which is slowly reconverted 
into the substance with the higher melting point 
when it is left to stand in the mother liquor. 
The explanation of the change 


LL b] 
Ceol 


: jn the course of the reaction between O-trimethyl- 


brazilone and phenylhydrazine must clearly involve 
the propinquity of the carbonyls in the large ring 
structure; but the postulation of a radical change 
in the bonds contained in these groups is now 
excluded. 
L R. E. RICHARDS 
Physical Chemistry Laboratory, 
M. L. TOMLINSON 
Dyson Perrins Laboratory, 
' Oxford. & 
June 8. 


1 Gilbody and Perkin, J. Chem. Soc., 81,.1040 (1902). X 

2 Perkin and Robinson, J. Chem. Soc., 88, 498 (1908). Perkin, Ray 
and Robinson, J. Chem. Soc., 2086 (1927): 1054 (1928). 

* Herzig and Pollak. Ber., 88, 898 (1903). 


Structure of o-Fagarine 


Tu more significant experimental facts for basing 
the structure of «-fagarine, one of the alkaloids 
isolated from Fagara coco}, were the presence of one 
methylimino group, two methoxyls and one dioxy- 
methylene group, and the formation of m-methoxy- 
benzaldehyde by oxidation®. a-Fagarine behaves as 
a tertiary base, since it does not react with nitrous 
acid and also lacks rotatory power. 

A tertiary base, with a methylimino group and 
giving m-methoxybenzaldehyde by oxidation, may 
R — N.CH,.C,H,OCH,; (m), as 


Hs 
oxidation experiments with similar simpler bases 
have shown?. A substance of this type might be 
expected to be degraded by the aotion of tetra- 
nitromethane as similar bases are‘, and also by 
hydrogenolysis under the action of palladium- 
charcoal. 

Fagarine was'found to be resistant to both types of 
degradation. We believe, then, that the methylimino 
group, that was determined in two laboratories (in our 
laboratory, Slotta and Haberland’s’ method was 
employed) and isolated , as methylamine when 
«-fagarine is heated with soda-lime, is an artefact. 
The methylimino group determined could be a 
resistant methoxyl that is only split off at higher 
temperatures than usual, or that transposes to a» 
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methylimino group under the action of the reagents. 
The methylamine isolated would also result from a 
molecular transposition. "x 

This type of reaction could be expected from a 
Y-methoxyquinoline, and accordingly’ the following 
structural formula for «-fagarine is now proposed: 


OCH, 
' OH,0 D 
omo, | VA CT 
: N CCH, 


similar to the structures of cusparine, galipine and 
galipoline, all alkaloids from angostura bark, a plant 
belonging to the family Rutaceæ, as is the case with 
Fagara coco (Gill) Engl., from which «-fagarine was 
isolated. ! 

Thus the first formula proposed, C4,H, NO,, should 
be changed to C,,H,1NO,. The carbon and hydrogen 
determinations of the free base given in our paper? 
agree well with the new formula. Fagarine salts gave 
lower values for carbon than those expected. 

We have carried out a series of determinations of the 
halogens of the salts and the methoiodide of «-fagarine, 
which differentiate clearly bétween the formule 
C,,H5,NO, and CHa NOs, and obtained figures that 
agree with the last one. (Hydrochloride: cale., 
Cl, 8:91; found, 8-13. Hydrobromide: cale., Br, 
17-85; found, 18-28. Hydroiodide: calc., I, 25-67; 
found, 25-64. Methoiodide: calc., I, 24-97; found, 
24-47). 

When «-fagarine is treated with dilute nitric acid, 
& nitro-derivative is obtained which gives & crystal- 
line nitrate melting at 254-55° and of formula 
C,4H4,NO,.NO,.NO,H (cale.: C, 53-00; H, 4-21; 
N, 8-84; found: C, 52-85; H, 5:10; N, 8-90). 
This nitro-derivative gives a picrate melting at 
255-57°, C,,H4,NO,NO,.C,ETSN 0, (calc. : C, 50°54 ; 
H, 3-59; found: C, 50°53; H, 3-96). 

The absorption spectrum of «-fagarine, for which 
we are indebted to Dr. H. Puente, also supports the 
quinoline structure. It presents an absorption maxi- 
mum at 285 my and is very similar to the absorption 
spectrum of quinoline, with a maximum about 280 mu, 
and to that of 4-quinolylmethyl ether, with a maxi- 
mum about 280-285 my, as determined by Ewing 
and Steck®. An N-methyl quinolone structure would 
explain the methylimino determination and the 
isolation of methylamine, but leaves unexplained the 
formation of a methiodide and the similarity of the 
absorption spectrum of the base to those of quinoline 
and its derivatives. 

i V. DEgULOFEU 
R. LABRIOLA 
B. BERINZAGHI 
Laboratorio de Química Orgánica, 
Facultad de Ciencias Exactas, 
Físicas y Naturales, 
Buenos Aires. 
; May 24. 
1 ; 
MC C En Ola, R., and De Langhe, J., J. Amer. Chem. Soc. 
8 Devore. V., Labriola, R., and Berinzaghi, B., J. Org. Chem., 19, 217 


? Labriola, R., Ishii, M., and Mariani, I., An. Asoc. im. Arg. 
aes C915). ; soc. Quim. Arg., 38, 


* Labriola, R., Dorronsoro, I., and Verruno, O., paper read before the 
Fourth South American Chemical Congress, Santiago, Chile, 


5 Slotta, K. H., and Haberland, G., Ber., 66, 127 (1932). 
* Ewing, G. W., and Steck, E. A., J. Amer. Chem. Soc., 68, 2181 (1946). 
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(Crystal Structures of the Acid Salts of some 
Monocarboxylic Acids 


Tue crystal structure. of potassium hydrogen 
Jhenylacetate, KH(C,H,0,), (a substance already 
eliscussed in another connexion!), has been examined 
3y X-ray analysis. The crystals belong to the mono- 
linie system, the unit cell having a = 28-4 A., b = 
#50 A., c = 11:9, A., B = 89:8? (+ 0°3°), and com- 
wising four stoichiometric molecules. The space- 
soup is I 2/a (that is, C 2/c of the International 
"fables with change of axes). 

Using the isomorphous rubidium salt, ‘a Patterson 
rojection on the (010) plane indicated provisional 
s- and y-co-ordinates for the atoms; and, with this 
«uidance, à corresponding Fourier synthesis has been 
'arried out for the potassium compound. In the 
sulting projection, all eleven atoms of the asym- 
<aetric unit were well resolved, and the projected 
«tructure deduced is shown in the figure. Detailed 
sonsideration of this projection (and taking note of 
he strength of the reflexion from the (510) plane) 
«ave a clue to the molecular orientation in the 
«direction. The C—O,H, group lies in a plane in- 
«lined at about 31° to (010), and the C—CO, group 
«n one inclined at about 36? in the opposite direction. 
Jn this basis the complete structure has been eluci- 
Elated, with some assistance from a Fourier projection 
en. (001). 





Interest is chiefly attached to the situation near 
he carboxyl groups. A hydrogen bond must be 
«resumed to exist between the atoms O(2) and O(2^); 
nd, since these atoms lie about a centre of sym- 
aetry, the hydrogen atom appears to be centrally 
“laced. All hydrogen bonds described hitherto seem 
o be unsymmetrical. It is possible that the virtual 
‘yrametry found here is a statistical effect. It is 
ifficult to determine the y - co-ordinate of O(2) very 
*couraitely, but the true distance between the oxygen 
toms is estimated to be 2-5, (+ 0-1) A. This is 
nusually short (the dimers of carboxylic acids give 
alues of about 2-7 A.) and recalls the short bonds 
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reported for same inorganic acid salts? and for the 
dihydrates (probably oxonium salts) of some dibasic 
acids’. Each potassium ion lies on a vertical twofold 
axis, and is surrounded by six approximately equi- 
distant (~ 2-8 A.) oxygen atoms which are situated 
at the corners of a distorted octahedron ; two pairs, 
O(1) are superposed, at unit b-translation, in the 
projection shown. A number of different valency 
bond structures can be written, each. lacking the 
necessary symmetry &bout.the origin. The actual 
structure is taken to be a resonance hybrid, with 
consequent enhanced stability. 

The structure of potassium hydrogen p-hydroxy- 
benzoate, which is also being investigated, appears 
to be based on the same plan. Acid salts are formed 
by most monocarboxylic acids, and it seems likely 
that they may generally conform to this plan. 

Further details of both structures will be published 
elsewhere. 

i J. C. SPEAKMAN 
Chemistry Department, 
University, Glasgow, W.2. 
Sept. 13. 
1 Speakman and Smith, Nature, 155, 698 (1945). 
in the press. 


? For example, West, Z. ‘Krist., 74, 306 (1930). Zachariasen, J. Chem. 
Phys., 1, 634 (1933). 
e Sample, Dunitz and Robertson, J. Chem. Soc., 142, 148, 1145 


A fuller report is 


Gamma-Rays from Proton Bombardment of 
Separated Argon Isotopes 


Aragon targets can be prepared by bombarding 
silver disks with the separated beams of the argon 
isotopes in a mass-speótrograph. This technique has 
already been used in a study of the resonance capture 
of protons in the isotopes of neon!. The possibility 
of collecting argon atoms in a metal surface has 
previously been demonstrated?, and has recently been 
used as a method of producing samples of separated" 
argon isotopes?. 

With the abundant isotope *°A (99-632 per cent) 
four targets were made which had received about 
55 milli-coulombs per cm.? of *°At+-ions, and in 
addition one target which had received about 3 milli- 
coulombs per em.?*. For the measurements on ?9A 
(0-307 per cent) only one target, which had received 
about 3 milli-coulombs per cm.?, was made. No 
target was prepared containing the rare isotope 
38A (0-061 per cent), due to & contamination of the 
ion beam ‘of mass 38 by fluorine molecular ions. The 
targets were used to search for capture resonances 
in the two argon isotopes for protons in the energy 
region from 0-5 to 1-8 MeV. The techniques of proton 
bombardment and gamma-ray detection were the 
same as those used in an earlier investigation‘. 

In the case of *°A, six peaks were found standing 
out^clearly above the’ background radiation, as 
deterrhined with a dummy target. Five of these 
peaks are ascribed to (9A. The accompanying table 
gives their resonance energies, and in addition the 
yields as measured with the four targets, which had 
been strongly bombarded with argon. Measurements 
of the resonance at 1,100 keV. with the weakly 
bombarded target gave half the yield, indicating that 
the targets are saturated with argon when they have 
received about 6 milli-coulombs per cm.*, correspond- 
ing to about 2 ugm. per cm.?, The same saturation 
effect has also been found in the case of neon’. The 
half-widths of the peaks were in all cases 5~10 keV. 
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and cannot be explained by the inhomogeneity of 
the proton beam, which was less than half of this 
amount. 

E 900 1050 1080 1235 
y—i 0:2 0-4 0-6 0:5 

E is the resonance energy in keV. ; y—y, is the difference between 


the resonance yield y in counts per micro-coulomb and the background 
radiation y», which for all the resonances is about 0-1. 


1100 
1:0 


'The peak remaining is ascribed to fluorine. It was 
found at 865 keV. and gave a yield of 0:1 count per 
micro-coulomb. As the ion source of the mass- 
spectrograph had previously been run with fluorine 
compounds, very small amounts of (F,H,)t-ions may 
possibly have given rise to this contamination of the 
target. This view is strongly supported by the fact 
that a control target, which during the collection of 
4A was hit by ions of mass 38 (such as Ft), 
showed an intense resonance peak at 865 keV. and 
in addition the weaker fluorine liries to be expected. 

It was found that the content of argon in the 
target gradually decreased during the proton bom- 
bardment. A new spot of the target was chosen, 
therefore, as soon as the yield of the 1,100 keV. 
resonance, which was frequently checked, decreased 
too much. ` 

In the case of 38A, no gamma radiation was found 
whieh could not be explained as statistical fluctuations 
of the background radiation. These measurements 
are somewhat uncertain as it was not possible to 
know when a spot of the target was worn out; but 
the experience with the 4A targets was taken as 
& guide. f 

The result, that no resonances are found in ?9A, 
is in agreement with the general experience, that the 
mean distance between the levels of a compound 
nucleus, formed by impact of 1-MeV. protons on a 
nucleus of the «-particle type, is of the order of 
a few million electron volts. This fact is explained 
by the low excitation of the compound nucleus due 
to the,loose binding of the incoming proton. For 9A, 
thus, the binding energy of the proton is only about 
3 MeV. At the corresponding excitation, scattering 
and capture of the protons are, further, the only 
processes energetically possible; hence the lack of 
gamma-resonances cannot be due to competition from 
other disintegrations. '* 

The compound nucleus formed by impact of 1-MeV. 
protons on the isotope 19A is, on the other hand, 
excited to about 10 MeV. and should, therefore, have 
many levels in the energy region investigated. The 
yields of the resonances are, however, for low proton 
energies limited by the poor penetrability of the 
barrier which the protons have to:overcome. The 
proton energy at which the resonance yield begins 
to rise above the background is, thus, determined by 
the proton width. . 

In order to determine the proton width from the 
experimental data, ib is necessary to calculate the 
absolute yield, and for that purpose to know: the 
concentration of argon in the silver.. This condentra- 
tion is given by the total amount of argon in the 
terget and the thickness of the layer containing it. 
The thickness can be estimated from the experimental 
- width of the resonance peaks by means of the stopping 
power for protons; the natural width, for example, 
must be very small, in fact close to the radiation 
width, because the energy available for a-particle 
emission is too small to give an «-particle width of 
any importance. The relative concentration of argon 
to silver atoms obtained in this way is about 1 : 10. 
The absolute yield of the resonances can then be 
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determined by the help of the known efficiency of the 
gamma-counter*. 

For the 1,100:keV. resonance this estimate giver 
a proton width of the order of a few electron volts, 
and the corresponding width without barrier is ther. 
about 10 keV., which is in accordance with the fact 
that the first resonance detectable was found at 
900 keV. According to theory, 2x times the widtk 
without barrier should be of the order of the spacing. 
of levels having the same spin, and this is roughly 
in agreement with the experiment, as at 1 MeV. only 
protons of angular momentum zero can penetrate the 
barrier sufficiently easily to be responsible for the 
resonances found. . 

The lack of resonances when the energy exceeds 
1,235 keV. can be explained as the passage of the 
threshold energy for neutron emission, because above 
this energy the radiation processes are unable t« 
compete with the neutron emission process. Thx 
threshold energy of the protons, calculated from the 
masses, is 1 MeV.; but the uncertainty is abou» 
< 1 MeV. The experimental threshold is not neces 
sarily equal to this value, because the conservatior 
law for the angular momentum may force the neutron: 
to penetrate a centrifugal barrier, and thus make 
neutron emission improbable. As the spin is no: 
known for all the nuclei concerned, the experimen» 
cannot be used to determine the binding energy o, 
the neutron in the compound nucleus with highew 
accuracy than that with which it is already known 
A direct detection of the neutrons is practically 


‘impossible even at higher excitation energies, because 


of the low efficiency of neutron counters. 
It is seen that the experiments are in qualitativ 
agreement with the theoretical expectations. 
In conclusion, we wish to thank Prof. Niels Boh» 
for his continuous interest in the work. 
K. J. BRosrrem 
T. Huus 
J. Kock 
Institute for Theoretical Physics, 
University of Copenhagen. 
July 31. ; 
1 Brostrøm, K. J., Huus, T., and Koch, J., Nature, 160, 498 (1947; 


3 Lindh, A. E., and Nilsson, A., Ark. f. Matem., Astr. o. Fys., 31 (1944 
These authors have prepared argon targets for X-ray studies b: 
bombardment with high-speed ions in a discharge tube. 


3 Koch, J., Nature, 101, 566 (1948). 
* Brostrom, K. J., Huus, T., and Tangen, R., Phys. Rev., 71, 661 (1947 


Short-Range o-Particles from the Disintegram 
tion of Sodium, Aluminium and 
.Fluorine by Protons 


Tum emission of short-range «-particles in th. 
proton bombardment of oxygen, nitrogen and fluorin» 
has been known for some time. Calculations base» 
on published mass values? show that there shoul 
also be a release of energy in the (p,«) reactions $ 
sodium and aluminium, according to the equations 


Nas + H! e?" + Het + Q, om 
AL? + Ht — Mg*+ He + Qe (: 


These processes have now been observed, and the» 
Q-values obtained, by a method of magnetic analys 
similar to that used by Burcham and Devons? fc 
the detection of the short-range «-particles in tb 
proton disintegration of fluorine. Some furth« 
observations on this latter reaction have also bee 
made. 
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400 ; 600 800 1000 600 800 1000 
Proton energy (keV.) Proton energy (keV.) 
(a) Sodium chloride (thin target) (b) Aluminium * 
Fig. 1. Eixeitation functions for sodium and aluminium (p,a) reactions. The absolute value of the ordinates is approximate only. 


Disintegration particles emitted at 90? to the proton 
beam were allowed to pass through a 90°-focusing 
magnet, so that-the «-particles could be resolved from 
the longer-range scattered protons. The «-particles 
were focused on to a zinc sulphide screen and the 
resulting scintillations were detected by an E.M.I. 
photo-electric multiplier. For accurate range measure- 
ments the screen and multiplier were replaced by a 
mica window of 2 mm. stopping power, and a shallow 
air-filled ionization chamber placed at a variable 
distance from the window. The range scale was cali- 
brated with «-particles from a thin thorium-C source. 

The yield of «-particles from reactions (1) and (2), 
observed as a function of incident proton energy, is 
shown in Figs. l(a) and 1(b). For comparison, 
a-particles from the reaction : 


pue + Hi > Nez% => 0:1. Het + Q; 
O18. O18 +Y 


wero also observed; the excitation function thus 
obtained was compared with the well-known excita- 
tion function for the y-rays in this reaction*5, in 
order to calibrate the proton energy-scale. The yield 
of fluorine «-particles for proton energies from 830 
to 950 keV. is shown by the broken curves in Fig. 1. 

The ranges of the «-particles emitted in the sodium 
and aluminium reactions (1) and (2) were measured 
by direct comparison with the range of a-particles 
from the fluorine reaction (3), for which an absolute 
measurement had previously been made (1:11 cm. 
at 930 keV.) Fig. 2 shows the ionization chamber 
measurements for the case of aluminium. The mean 
ranges for sodium and aluminium «-particles were 
found to be 1:38 em. and 1-00 em. respectively, at 
930 keV. proton energy. 

In the course of the work on fluorine, «-particles 
of slightly greater range than that associated with 
reaction (3) were also observed, at a proton energy 
of 830 keV. These are attributed to the process: 


Fr + Ht + Ne" — O!U* + Het + Qu 4 
o — 01 + 7 f’ (4) 


in which the excited state of O!* reverts to the 
ground-state with the emission of an electron pair. 
A pair-production resonance at 830 keV. is known", 
The Q-value deduced from this process agrees well 


(3) 


In (a), left-hand and right-hand ordinates refer to the curves for proton energles below and above 830 keV. respectively 


with the measurements of Becker e£ al. at the 
1,220-keV. pair-production resonance. 

"The Q-values for reactions (1) to (4), calculated 
from the range measurements by using the 1938 
Cornell range-energy curve for a-particles, are: 


Na! (p,a) Ne”? :Q = 
.AI? (pa) Mg :Q = 1:32 40-07 `, 
FP (pay) O :Q — 178 +005 , 
F (pon) OM :Q = 1-89 40-06 , 


2-14 + 0-07 MeV. 


The difference between the y-ray and pair-production 
states in the two fluorine processes could be de- 
termined, by direct comparison, more accurately 
than either value individually, and is 0-16 + 0-02 
MeV. The Q-value found for the F!*(p,cy)O!* reaction 
upon which the sodium and aluminium results de- 
pend is in fair agreement with other measure- 
ments?8, ; 

‘If it is assumed that the «-particles observed from 
sodium and aluminium are associated with the forma- 
tion of the residual nucleus'in its ground-state, then 
tlie Q-values found provide fresh data for the cal- 
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Fig. 2. Comparison of ranges of a-particles from Al and F!* at 
930-keV. proton energy. Ordinates (scales arbitrary) represent 


counting-rates of pulses greater than a given size determined by 
the discriminator, bias 
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culation of the masses of the nuclei Mg? and Na®. 
The values obtained fit very well into the scheme 
of mass values suggested for the elements between 
neon and silicon by Allan and Wilkinson’. 

The capture of protons by sodium and aluminium 
may alternatively result in the emission of y-rays 
with sharply defined resonances for varying proton 
energy'*14, The inhomogeneity of the proton beam 
used in the present experiments makes it difficult 
to establish with certainty any connexion between 
«emitting and y-emitting levels of the compound 
nucleus concerned. 

The work is continuing and further details will be 
published later. 

Joan M. FREEMAN 
A. S. BAXTER 
Cavendish Laboratory, 
Cambridge. 
June 3. 
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N 
Disintegration of Nitrogen by Fast Neutrons 


THE reactions “N (np) 4G and '2N (na) B have 
been investigated using the mono-energetic neutrons, 
obtained by bombarding & thin heavy-ice target by 
deuterons (D+D neutrons) With a deuteron energy 
of 400 keV. and a variation of the angle between the 
direction of the neutrons used and the beam of 
impinging deuterons from 34° to 138°, the neutron 
energy is varied between 3-2 and 2:1 MeV. This 
method was suggested to me by Dr. Hl. de Vries. 
The number of (np) and (na) reactions is measured 
in a nitrogen-filled proportional counter, which’ is 
placed in various positions in the above-mentioned 
interval, with respect to the target. In order to 
eliminate fluctuations in the yield of the neutron 
source, the number of kicks from this counter is 
divided by the number of counts given in the same 
time by a proportional counter filled with boron 
fluoride which is kept in a fixed’position. For the 
calculation of the cross-sections,-the absolute number 
of neutrons getting into the nitrogen counter must 
be known. Therefore the number of neutrons per 
unit of solid angle in the direction of the boron 
fluoride counter for a given number of counts was 
determined from the response of this counter to & 
source consisting of 90 mgm. radium + beryllium, 
placed close to the target. For other directions this 
number was calculated, assuming the (1 + A cos? 0)- 
law in the centre of gravity co-ordinate system, with 
A = 1-5 in this case’. 

The cross-sections obtained are represented in the 
‘accompanying figure as & function of the neutron 
energy. The peak indicates a resonance for 2-23 MeV. 
neutron energy, corresponding to an excited state 
of. the intermediate '7N nucleus. The height of this 
level above the ground-state is 12:87 MeV., which 
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Neutron 
The combined cross-sections for the (np) and (na) reactions in 


26 2.8 
energy 
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nitrogen as a function of the neutron energy. 


Only statistical 
errors have been plotted 


is easily calculated with the help of the mass values*. 
Other possible irregularities in the curve are being» 
studied in more detail. Other resonances have beens 
found in the region between 0-2 and 1:7 MeV. 
neutron energy by Barschall and Battat®, usmg~ 
mono-energetic neutrons, (Li + p) reaction, namely, 
at 0-55, 0-70 and 1:45 MeV. 

The other way in which fast neutron resonances 
have been studied is by the method, first applico 
by Wilhelmy‘, in which a neutroh source with con- 
tinuous energy distribution is used, and groups oM 
protons and «-particles of different energies are 
observed. The relation between the energies of such» 
groups, and those of the corresponding resonance 
neutrons, is given by the energy balance of the (npW 
and (ng) reactions : 


Epc = En + Qi A Ea,B = Es + Qz» 
in which Ep,c means the sum of the kinetic energies 
of a proton and the residual carbon nucleus (measuredll 
by Wilhelmy’s method), ete. If the residual nucleus 
is in the ground-state, the Q values are equal to the 
mass differences in MeV. ‘According to the latestm 
measurements Q, = —0-24 MeV.; Q, = 0:63 MeV.5. 

Stebler and Huber, calculating resonance. néutron 
energies from their groups.in this way, find the values 
0-48, 0-64, 1:41, 1-77 and 2:20 MeV., in good agree- 
ment with our value (2:23 MeV.) and those of Barschall! 
and Battat (0-55, 0-70 and 1-45 MeV.). 

If we also calculate those resonance neutrons 
energies from earlier measurements which lay within 
our region, we find: 2-28, 2-83, 3-46 MeV. (Wil 
helmy*); 2-38, 2-75, 3:24 MeV. (Ortner and Proti. 
winsky*); 2-18, 2-39, 2-88, 3-22 MeV. (Zagor andl 
Valente’). The lowest value of each series may be 
identified with our value and the corresponding one 
of Stebler and Huber. There is some indication ipm 
our measurements also for the highest resonance osi 
about 3:30 MeV. The resonance at about 2:83 MeV.. 
on the contrary, does not appear clearly in our curve. 
This does not necessarily mean a discrepancy, how- 
ever, as the authors mentioned used neutrons uj 
to high energies. Therefore excited states of the resid. 
ual nucleus may occur, giving other groups whick 
cannot be found in ‘this experiment. 
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Absorption measurements. As Valente and Zagor® 
find for the total cross-section of their resonance 
neutrons the exceedingly high value of 60 x 10724 cm.?, 
we made absorption measurements in the region of 
Khe maximum with dicyandiamide (C,H,N,) which 
wesulted in à value for the total cross-section of about 
2x 10-24 cm.?3. Thus, as contrasted with the results 
‘of Valente and Zagor, we may conclude that no real 
conflict with theory seems to exist for these neutrons. 

I wish to express my thanks to Prof. D. Coster for 
suggesting the problem and for his interest in the 
work, and to the “Stichting voor fundamenteel 
onderzoek der materie" for financial support. 

OC. P. SIXxKEMA 

Natuurkundig Laboratorium 

der Rijks-Universiteit, 
Groningen. 
June 1. 
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A Magnetic Resonance Accelerator for 
Electrons 


In his paper, “A New Method of Acceleration of 
wWelativistic Particles”, Veksler: proposed two methods 
Xf overcoming the limitation of the cyclotron due to 
he relativistic increase of the mass of the particle. 
Jne of these is the synchrotron, now well known ; 
wad the other, which has been called the microtron? 
wnd is essentially an electron cyclotron, is the subject 
«f the present note. 
We have constructed a small electron accelerator 
9 operate on this principle, and have observed that 
he electrons are accelerated in the expected manner. 
«he radio-frequency voltage on the accelerating gap 
3 between 500 and 600 kV., and the magnetic field 
bout 1,000 oersteds. The electrons make eight 
uecessive passages across the gap and have a final 
«nergy of 4:6 MeV. Further acceleration is at present 
wunited by the size of the magnet. 

Veksler pointed out the very important fact that 
«or a relativistic particle subject to periodic accelera- 
mions the difference in the time required to execute 
successive orbits in a magnetic field is a constant, 
aad independent of the total energy of the particle. 
aù an accelerator which makes use of this fact, H, 
sho magnetic field, and V, the radio-frequency volt- 
ago, are adjusted so that the time difference between 

1ecessive orbits is equal to 7', the period of the 
idio-frequency field. This defines the resonance 
ondition : 


2nV 
HC 
Further, for the particle to be in resonance with 


mo radio-frequency field, Veksler showed that the 
itial energy of the particle must be such that : 


MC +1) = Ty, 


= T. (1) 


ie 2 

He ; (2) 

mhore k — V,/M,C? is the energy in mass units of 

«oe particle before acceleration by the radio-frequency 
id, and Y is an integer. 
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The accelerator takes the form shown in plan in 
Fig. 1. A cavity resonant at A = 10-7 em. is con- 
tained in one side of a vacuum chamber placed 
between the poles of an electromagnet. Power is fed 
to the cavity through’ an evacuated, wave-guide 
from a tunable magnetron. A stabilizing load and 
phase shifter operating in vacuum allow the adjust- 
ment of the loading of the magnetron, 

Geometrical considerations limit the length of the 
accelerating gap in the cavity, and we have chosen a 
l-cm. gap as a compromise between poor geometry 
and lower shunt resistance. The cavity is an ellipsoid 
hyperboloid cavity, the electrical characteristics of 
which have been calculated by Hansen®. With a 
l-em. gap the theoretical constants are Q = 12,000; 
Rs = 2-2 x 109 ohms. The poles of the cavity are 
flattened and pierced with }-in. diameter holes. 

The following considerations made it appear 
probable that the condition (2) on the initial energy 
could be satisfied without attempting to control the 
injection energy, but rather by using the electrons 
which originate within the cavity itself. Preliminary 
experiments with such a cavity showed that this 
eurrent was about 20 m.amp. peak value. A theoret- 
ical study of the passage of the electron across the 
gap showed that for an electron starting from rest 
across a l-em. gap the process is quite efficient, and 
for starting phase angles from 40° to 80° in the 
radio-frequency cycle the electron acquires an energy 
within a few per cent of the peak voltage on the gap. 
If, therefore, the gap voltage is equal to the rest 
mass of the electron in electron volts, both conditions 
will be fulfilled by electrons starting from rest; that 
is, k = 0 in (2). For phase stability in succeeding 
orbits it is necessary that the electron crosses the gap 
beyond the peak of the radio-frequency cycle, the 
centre of the phase-stable region being at about 100°. 
It therefore seemed probable that the electrons start- 
ing from rest in the region of 60° and having a transit 
angle of 54° would enter the phase-stable region of 
the radio-frequency cycle and be subjected to further 
accelerations. 

To observe the orbits, which are the family of 
circles shown in Fig. 1, a target is mounted on a 
sliding vacuum seal on the opposite side of the 
vacuurn chamber from the cavity, and is coated with 


` fluorescent material to show the position of the orbits 


visually. With power being fed to the cavity and the 
magnetic field adjusted to the resonance value, the 
various orbits can be seen by slowly withdrawing 
the fluorescent target. As the target is withdrawn 
until an orbit just clears it, the next. one appears 
at once. This is evidence that the orbits are circular 
and passing through the accelerating gap. That such 
is the case has been verified by placing adjustable 
obstructions at other points such as A. 

The fluorescent target is also fitted with an in- 
sulated Faraday collector behind a 1-mm.-wide lead 
slit to record: the electron current. 'The current is 
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amplified aud fed to & recording meter. Fig. 2 shows 
a typical plot of the current collected as a function 
of the distance from the slit to the centre of the 
cavity. Although, the eighth orbit appears broadened 
due to its proximity to the edge of the magnetic 
field, there is little, if any, loss of current between 
orbit 2 and orbit 8. 

Instead of the sharp resonance at 1,000 oersteds 
to be expected from (1) and (2), the resonance value 


* of the magnetic field is found to be broad, and with 
a particular cavity eight successive orbits are obtained 


for values of the magnetic field anywhere between 


900 and 1,200 oersteds. We have no adequate ex- 


planation of this, but believe it is connected with 
the possibility that electrons with the required 
phase may cross the first gap with a range of energies. 
In this way it is possible to satisfy (1) and (2) sim- 


' ultaneously for a range of magnetic fields. It may be 


possible to make use of this phenomenon in future 
designs to permit the use of higher magnetic fields 
and cavity voltages. ' 

In addition to the main resonance, other modes of 
resonance operation at lower magnetic fields are also 
observed. These may be identified with the resonance 
conditions when Y = 2, 3, 4, . . . , and the time 
difference between successive orbits is 27', 3T, 4T, ... 
W. J. HENDERSON 
H. LECAINE 
. R. MONTALBETTI 
National Research Council, 

Ottawa. ; a 
May 165. 
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Sea Waves and Microseisms 


Ir is well known! that the pressure variations 
beneath a progressive gravity wave of Stokes's type 
are insufficient, in deep water, to generate micro- 
seisms of the observed magnitude. This is because 


the pressure variations on the sea-bed decrease ex- . 


ponentially with the depth. The following argument, 
however, shows the existence, in a general class of 
wave motions, of ‘second-order’ pressure variations 
which are not attenuated with the depth. 

The surface elevation in a simple stationary wave, 
for example, is given, in Lamb's notation’, by 


(A) 7 = a cos kz eos ot + O (a), 


where 
of = 


gk tanh kh. , 


“Consider the mass of water contained between the 
— h, the surface z = y and the two vert- . 


bottom z = 
ical planes zx = 0,A where à = 2x/k. There is no flow 
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across the vestis planes and therefore this mass o! 
water consiste always of the same pàrtieles. "Therefore, 
if F is the vertical component of the total externa! 
force acting on tbe mass, we have, summing the 
equations of motion for each particle of mass m and 


- cancelling internal forces, 


d?z l d? 
F= im = 
dii g dt 
Now the forces across the vertical boundaries con 
tribute nothing to F; the pressure p, at the fre 
surface contributes a downwards force Ap, anc 
gravity a constant force Apgh. Hence f 


= X(p — Po egh), 
where p is the mean pressure on the bottom. Now 


for the stationary wave (A) we have, neglecting 
compressibility, 


(potential energy). 


" 


potentialenergy — | 4 pgn? dx 
o i 
= $ 2pga? cos? ot + O(a) 


Hence 


(B) RIA = gh — $ a?o? cos 2et + O(a’). 


The second term is of order (wave-height)*, whicM 
explains why it is not revealed in the ordinary first 
order theory. It is also of double the fundamenta 
frequency and, for a given frequency and amplitude 
is independent of the depth h. Equation (B) has bee» 
derived by Miche? in the course of a complet« 
evaluation of the second approximation to the 
stationary wave-motion. By a slight extension o 
the present argument one can evaluate the mean 
pressure below the series of long-crested waves given 
by 


(C) a= 
where m and n are integers and 

Omn? = (m? +- n?) gk tanh (m? +- n?) kh, (omn > 0 
If p is the mean pressure on the bottom, we find 


2. Amn cos (mkx + nky + emat + Emn) 


(D) ae pe d 


X Oma G— m, — n Omn? COS (20m, nÈ + Emn + € m, —n 
m, \ 
Hence this type of pressure fluctuation occurs whe» 
ever wave-trains cross which are of the same fr 
quency and travel in opposite directions (correspon 
ing to integers (m,n), (—m,—n)) A single wax 
train gives zero fluctuation in the mean pressure.. 
These results provide the basis for a new theory e 
microséism generation. They explain how mier 
seisms come to be generated in deep waters’, an» 
why the frequency of the microseisms is sensibM 
double that of the waves associated with them» 
The theoretical orders of magnitude are in agreemer 


` with those observed. A fuller account of the theor 


is in preparation. 
. M. S. Lonevet-Hiaeins 
F. URSELL 
Admiralty Research Laboratory, 
Teddington, Middlesex. 
May 20. ! 

! Gutenberg, B. Bull, Seis. Soc. Amer., 21, 1 (1931), 
* Lamb, H., “Hydrodynamics"* (6th edit., Camb., 1932). 
3 Miche, M., Ann. des Ponts et Ohaussées, Nos. 1-4 (1944). 
* Banerji, S. K., Phil. Trans, Roy. Soc., A, 229, 287 (1930). * 
* Gilmore, M. H., Bull, Seis, Soc. Amer., 88, 89 (1910). 
* Deacon, G. E. R., Nature, 160, 419 (1947). 


^ No. 4122 October 30, 1948 


Spreading Phenomenon and Inflammation 


A STUDY has-been made of the spreading activity 
of certain inflammatory agents in rabbit skin. As 
the results of this work may be of general interest, 
a brief account of them are given here. 

Using hemoglobin as an indicator of spreading, it 
has been found that the intradermal injection of 
inflammatory agents into the shaved skin of anzsthet- 
ized rabbits produces significant spreading as com- 
pared to saline controls. The agents investigated 
(concentration in mgm. per c.c.) were the following : 
trypsin (10), chymotrypsin ( 10), ‘Bactopeptone’ (100), 
Wittes’ peptone (100), casein digest (100), 4-4 satur- 
ated urea, and snake venoms (0-1) (copperhead, 
diamondback rattlesnake and mocassin), wherein the 
hyaluronidase originally present was destroyed by 
treatment with alkali!. 

The spreading observed with these inflammatory 
agents differs from that produced by hyaluronidases 
in that the rate of spreading is slow and the injected 
bleb persists as spreading proceeds. When these agents 
are injected into the skin of recently killed rabbits, 
where inflammatory cedema cannot occur, no spread- 
ing response is observed. This demonstrates that 
inflammatory agents do not directly alter the perme- 
ability of the dermal barrier to fluid diffusion. To 
determine whether the inflammatory agents acted via 
liberation of ‘bound’ hyaluronidase in skin?, the effect 
of a hyaluronidase inhibitor upon the spreading 
activity of inflammatory agents in live rabbits was 
evaluated.  Nitrated and partially de-esterified 
nitrated hyaluronates which markedly reduce hyal- 
uronidase viscosity-reducing activity by competitive 
inhibition® were used in these experiments. It was 
observed that whereas the spreading activity of 
purified testis hyaluronidase or of snake venoms con- 
taining hyaluronidase was either inhibited or abolished 
by the inhibitors, the spreading activity of these 
inflammatory agents uniformly was not affected. e 


The mechanism by which inflammatory agents 


produce spreading in skin is explicable in terms of 
simple mechanical forces. It has previously been 
found that the area of spread produced by saline — 
hemoglobin mixtures is proportionate to the volume 
of fluid injected, or on the interstitial fluid pressure 
of the bleb*. Since inflammatory agents produce 
cedema consequent to capillary damage in the in- 
jected area, this increases the interstitial pressure of 
the bleb, thus giving rise to greater spreading than is 
observed with the saline control. This view explains 
why the. injection bleb persists (or even becomes 
higher), in association with spreading of the indicator, 
with these agents in contrast to the spreading seen 
with hyaluronidase or saline, where the bleb flattens 
as spreading proceeds. It should be emphasized that 
the permeability of the dermal barrier need not be 

«affected in these acute inflammatory spreading 
reactions. 

These findings may provide an explanation for the 
fact that diverse agents ranging from simple chemicals 
like arsenious oxide to biological factors present in 

«some bacteria and venoms, while without influence 
upon hyaluronic acid in vitro, nevertheless possess 
«significant spreading activity in vivo*. The suggestion 
is advanced that these spreading factors, some of 
which are known to be inflammatory agents, act via 
the capillary damage they induce. In this connexion, 
it may be important to note that the spreading 
mactivity of extracts of rabbit organs such as spleen, 
lung, and liver (prepared according to the method 
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lof Claude and Duran-Reynals'), is similar to the 
‘inflammatory agents studied, in that the slow spread 
‘obtained with these tissue extracts is not inhibited 
'by nitrated hyaluronates, and the spreading response 
lis absent, in the skin of dead rabbits. 

+ In previous studies it was demonstrated that in- 
flammatory agents present in snake venoms markedly 
inerease the final area of spread produced by purified 
testis hyaluronidase!. It has now been observed that 
this augmentation of spread can be duplicated by 
non-specific inflammatory agents such as concen- 
trated urea and peptones. In experiments where a 
constant hyaluronidase concentration was injectéd 
with variable concentrations of inflammatory agents 
(peptones, proteolytic enzymes and alkali-treated 


.. snake venoms), it has been observed that the final 


brea of spread is proportional to the concentration 
of inflammatory agent employed. 

| These studies illustrate the importance of in- 
flammation i in spreading phenomenon and may have 
implieations for local bacterial invasiveness. It 
would appear that bacteria which do not produce 
hyaluronidase may spread extensively, although less 
dramatically than hyaluronidase-producing organ- 


isms, via the inflammatory changes they induce; .. 
The invasiveness of hyaluronidase-producing bacteria `." 


may depend quantitatively upon the degree and 
character of the inflammation they indice, and only: 
secondarily upon the concentration of hyaluronidase 
produced in situ. 

| Full details of these studies will be published 
elsewhere. This work was aided in part by a grant 
from the G. D. Searle Company. 
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| Destruction of Urinary Glucuronide by 
Bacteria 


‘In a recent publication, Senior? has emphasized 
the importance of the preservation of rabbit urine 
preceding estimations of its glucuronide content. 
This point has been previously made by, for example, 
Venning? and by Bucher and Geschiekter? with regard 
to} pregnanediol glucuronide in human urine, and 
has lately been further investigated‘. 

We have carried out experiments to try to de- 
termine what organisms may be responsible for the 
Q H N 
apparently complete destruction of ‘pregnanediol- 
like.glueuronide'* which may occur in unpreserved 
human urine. We have found that, whereas a number 
ofl common bacteria were without effect on this 
substance, its destruction, as well as that of 
added sodium pregnanediol glucuronidate, occurred 
when certain strains of Staph. albus were grown in 


| 
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sterile urine containing the glucuronide. Our experi- 
ments suggest that more than a simple hydrolysis 
of the glucuronide may be involved in the action 
of the organism, for we have not always been able to 
detect glucuronic acid itself, which should be present 
after hydrolysis. 

Staph. albus might occur as'a contaminant of 
urine collected in the usual way. Our work, however, 
does not show that this organism is the only common 
one which may be concerned in glucuronide de- 
struction, and we are at present engaged in a more 
systematic search for bacteria of the glücuronide- 

: destroying type. : 
: Mary BARBER 
British Postgradüaté Medical School, 
a B. W. L. BROOESBANK 
won yg 0. A. D. Hastewoop 
Guy's Hospital Medical:School, 
z u London’. - 
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- Intermediates in Soil Nitrification 


* +. ON somewhat indirect evidence, the theory has 


.béen put forward? that hydroxylamine is an inter- 
mediate in the first stage of soil nitrification, that is, 
the stage in which' ammonium ions are oxidized to 
nitrite ions. I have now tested this theory directly 
by making use of the observation® that fresh soil 
percolated with an ammonium salt and potassium 
chlorate produces no nitrate but only nitrite, because 
the chlorate ion selectively inhibits the proliferation 
of the nitrite-oxidizing micro-organisms. It therefore 
follows that if hydroxylamine is an intermediate in 
nitrite formation, a soil percolated with hydroxyl- 
amine and chlorate should produce nitrite in the 
percolate. Because the colorimetric estimation of 
very low concentrations of nitrite is simple and 
certain, the hydroxylamine may be tested at very 
low concentrations and its possible toxic effect4 
minimized. 

The soil percolators' were actuated by a stream 
of air, previously sterilized and freed from traces 
of ammonia by passage through 1/50 copper sulphate 
in M/50 sulphuric acid, fed in through the bubbler 
tubes. In these percolators, 10-gm. lots of the crumb 
layer of San Juan chocolate soil (air-dried and 
sieved 4-0 mm.—1-0 mm.) were percolated for 24 hours 
with 100 ml. distilled water. This wash percolate 
was then discarded, and the soils repercolated with 
100 ml. of either M/10,000 potassium chlorate, or 
1M/10,000 potassium chlorate containing ammonium 
sulphate and/or hydroxylamine. Parallel tests were 
also run with hydrazine in place of hydroxylamine, 
hydrazine being another possible intermediate. All 
nitrogen compounds were added to & concentration 
of 7 ugm. nitrogen per ml. percolate. After five hours 
of test percolation, the nitrite concentrations of the 
percolates were determined by the Griess — Ilosva 
reagent. The results are given in the accompanying 
table. 

These results do not prove that neither hydroxyl- 
amine nor hydrazine is an intermediate in the first 
stage of soil nitrification ; they suggest that neither 
compound acts as such when added extracellularly. 
It is possible, for example, that neither compound 
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Nitrite formation by 10*gm. lots of San Juan soil percolated witk 
100 ml. 14/10,000 potassium .éhlorate with or without the additior 
of various nitrogen compoiinds’-at concentrations of 7 ugm. N/ml 


Nitrogen compound added ^ Nitrite-nitrogen concentration o 
to percolate percolate after 5 hours percolatior 


(ugm. N/ml.) 

None «0:01 «0:01 «0-01 0:02 
Ammonium sulphate 0-26 0-26 0-26 * 0-2€ 
Hydroxylamine hydrochloride «0:01. «0-01 «0:01 <0-010 

ydrazine sulphate «0-01 0-01 0-01 <0-0H 
Hydroxylamine hydrochloride plus s S z 

ammonium sulphate 0-26 0:26 0°26 0-3C 
Hydrazine sulphate plus ammon- 

ium sulphate ; 0-29 0:20 0-27 0:22 


can penetrate the cell wall, or that both are destroyed! 
by other soil reactions before they can reach the 
nitrifying cells. 

If it is true, however, that hyponitrite is an inter- 
mediate and that carbon dioxide is essential in soi 
nitrification’, then there is a distinct possibility tham 
the first recognizable step in nitrification in soil ie 
the dismutation of ammonium bicarbonate into hypo- 
nitrite and formaldehyde : 


NH,HCO, > HNO + H,O + H.CHO. 


This equation is tentative and lacks experimenta» 
proof; but the similarity it bears to the ‘basic’ equa. 
tion of, photosynthesis is interesting in view om 
Godlewski’s suggestion® that the energy released by 
ammonium oxidation by the nitrifying organism: 
replaces that captured by the photosynthetic proces» 
in photosynthesizing organisms. 
Howarp LEES 

Imperial College of Tropical Agriculture, 

Trinidad. 
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Nomenclature of the British Littorinide 


'T&x currently accepted classification of the Britist 
Littorinide (= Lacunide) is that of Winckworth! 
In his earlier publication? on the nomenclature o 
this group, Winckworth assigns the species formerly 
included under Littorina, on the basis of difference 
in the methods of reproduction, to four genera, thus 
(1) L. littorea (L.) to Littorina Ferrusac, (2) L. saxatilis 
(Olivi) to Litiorivaga Dall, (3) L. neritoides (L.) t 
Melarhaphe Menke and (4) L. obtusata (L.), L 
estuartt (Jeffreys) and L. littoralis (L.) to Neritoide. 
Brown (the occurrence of obtusata in Great Britaix 
being, however, thought doubtful). ‘It has long beer 
known that L. littorea has pelagic egg-capsules anc 
passes through a free Veliger stage, while L. rudi 
is viviparous and L. littoralis, like the species o 
Lacuna, deposits eggs in oothece on the seaweeds.’ 
To the objection that these differences are ecologica 
and should have no place in a classification base 
on morphology, Winekworth's reply was: "The 
closest groups are Littorina and Neritoides and to m; 
mind the distinction between a Molluse with a fre 
Veliger stage and one that does not pass through thi» 
stage still remains of generic importance, while b 
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Kher groups the genera “puiat be separated on 
natomieal and conehological", distinctions. Those 
‘ho do not see with me in this may regard the names 
s of a sub-generio rank." Accordingly, in his later 
ublieation!, he treats Littorivaga, Melarhaphe and 
Yeritoides as sub-genera of Littorina, without any 
arther discussion. 

In a previous communication’, I reported the occur- 
snce of. oviparity in some of the so-called varieties 
f L. saxatilis (a species that has always been con- 
dered to be viviparous) at high-tide levels on the 
more at Cullercoats, and suggested that these thin- 
aelled rudissima forms should be regarded as dis- 
nct from the thick-shelled rudis forms as well as 
“om the other viviparous varieties and sub-species 
K L. saxatilis. Further studies have, however, 
«vealed that while the rudis forms are always vivi- 
arous and distinct, a small proportion of the thin- 
inelled animals which are otherwise indistinguishable 
:om the oviparous ones do contain shelled embryos ' 
1 the uteri. One is led to the conclusion that here 
« 8 case of the same species exhibiting both the 
viparous and the viviparous modes of reproduction 
«ven in the same locality. 

A careful study of the available literature has also 
3vealed that such cases of poecilogony have already 
een recorded among the Gastropods.  Pelseneer* 
tates: “There is no clear demarcation between the 
‘viparity proper of the generality of Molluscs and 
"voviviparity which is realized in some of the special- 
sed forms", and gives several instances where the 
ame species may reproduce either by the one or 
ae other method according to circumstances (for 
xample, Helix carthusiana, Achatina panthera, Balea 
-erversa). Regarding the stage of emergence from 
lho egg-capsule and the duration of free larval life, 
Mso, variations are possible within the same species. 
“horson® mentions the case of Brachystomia rissoides, 
hich varies both in egg-size and in the larval de- 
selopment (pelagic or non-pelagic) from place to 
Mace. The same author also describes examples 

?lanawis sulcatus, Natica catena, etc.) in which the 

nbryos may hatch at any time and in any stage 
E development depending upon the quantity of 

ourishment (‘nurse-eggs’) available to them in the 
mg-capsules, and a planktonic larval phase may or 
may not be present according as the ‘nurse-eggs’ are 

w or plentiful. Those ‘nurse-eggs’ may vary con- 
«derably in number in a given species not only from 

‘ace to place but also within the same locality. In 
me case of Thais hwmastoma’, ‘nurse-eggs’ may be 
«mpletely absent in one place while present in 

other, a planktonic larval stage being present in 
4e former but not in the latter. Finally, there are 

e observations of Tattersall* on the hatching of 

obtusata (= L. littoralis, according to Colman’) 
mder laboratory conditions in south-western Ireland ; 
Maile a planktonic stage is known to be absent in this 
«ecies, in this particular case the eggs hatched out 

late veligers and had a short planktonic phase. 
mlman*, who repeated the experiment in finger- 
«wis at the Plymouth laboratory, found that the 

‘ung ones hatching out of the egg-capsules “always 

awled out and never swam”. He concludes: “All 
mat can be said from these observations is that under 
mughly similar laboratory conditions there was a 

tinct and important difference in the hatching 
mges of L. obtusata from South-western Ireland and 
=m Church Reef”. 

In the light of the circumstances summarized 
«ove, it may be suggested that the (generic or) 
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sub-generic differences recognized by Winckworth are 
not valid. A fuller discussion will be published else- 
where along with the details of the work on L. 
saxatilis. 

'My thanks are due to Prof. A. D. Hobson, under 
whose supervisión this work has been carried out. 
G. SESHAPPA 
Pove Marine Laboratory, ty 

Cullercoats, 
'| Northumberland. 
: June 26. 


1 Winokworth, J. Conchology, 19, 7, 221 (1032). - 

? Winokworth, Proc. Malac. Soc., 15, 95 (1922). 

* Seshappa, Nature, 160, 335 (1947). n 

* Pilseneor, ac Roy. Belgique, Cl. Sci., Pub! Fond. Agathon De Potter, 
61 


*Thorson, Medd. Danmarks Fiskeri: “09, " Havinder, Serie: 
Plankton, 4, 1, 30 and 491 (1947). «a. ty 

TA Kiron J. Mar. Biol. Assoc., 18, 2, 472 (T039), l 

* Colman, Biol. Bull., 68, 3, 223 om. CBS 






! ZUM 
Ustilago microchloz: a New Record. 


P'REcEwTLY, Dr. H. F. Mooney collected: some 
grasses from the sandy soil around Angul, Orissa. 


These were sent to me in the ordinary way for naming . * 
at Kew. The specimens were 4-7 em. high, and were i-o 


peculiar in that each stem terminated in a dark 


fruit-like swelling. These were due to a smut Ustilago-> ` 


microchloe Syd. et Butler, the host plant being ` 
Microchloa indica (Linn. f.) Beauv. (syn. Microchloa 
setacea R. Br.). As no material of the smut was 
available for comparison at the Kew Herbarium or 
at jthe Commonwealth Mycological Institute, Kew, 
@ request was sent to Stockholm for & loan of the 
type specimen in Sydow’s herbarium. This was made 
available through the courtesy of Dr. Arwidsson of 
the, Naturhistoriska Riksmuseet, and the provisional 
identification of Ustilago microchlom was confirmed. 
A point of interest in this smut is that the whole 
inflorescence, which is usually 5-7 cm. long in normal 
plants, is replaced by one fruit-like ovoid body of 
only 2 mm. in diam. This is packed with soot-like 
smut spores. By further correspondence I was 
ablé to secure additional specimens which are 
being distributed to Kew, New Delhi, Stockholm, 
Paris, Farlow Herbarium, Cambridge, Mass., and 
the} U.S. Department of Agriculture, Washington, 
D.C. 

This smut was first collected by Butler on Septem- 
ber 119, 1903, at Bilikere in Mysore, and was described 
by Sydow and Butler! in 1906. This collection was 
cited by Butler and Bisby? in 1931; but I am not 
aware of any further gathering until the present one 
by Mooney (August 18, 1948). The latter appears to 
be the first record for Orissa and extends the known 
range of the species several hundred miles to the 
north-east of Mysore. Mooney says: “the grass is very 
inconspicuous and ephemeral and seemingly rarely 
collected”. The present plentiful gathering is there- 
fore valuable in allowing distribution of this rare 
and hngersetics species, besides giving a new record 
for Orissa. 

D. CHATTERJEE 

c/o Royal Botanic Gardens, . 

t Kew. 
| Sept. 26. 
Syao E el et P. d. and Butler, E. J. p PME Ind. Orient. in Ann. Mycol., 


* Butler, E. - and Bisby, G. R., “The Fungi of India", Imp. Counofl 
Agric. Research Monograph, 4, 49 (1931). 
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Resistance to the Potato-Root 


p Eelworm a 


Smwcx 1941, I have been testing South American 
tuber-forming Solanum species for immunity and 
resistance to the potato-root eelworm. The material, 
kindly supplied by Dr. P. S. Hudson and Dr. J. G. 
Hawkes, of the Commonwealth Bureau of Plant 
Breeding and Genetics, Cambridge, forms part of 
the Commonwealth Potato Collection!. An interim 
report on this work was published in 1945%, when 
about fifty forms had been examined. Since then, 
however, owing to a grant from the Commonwealth 
Agricultural Bureaux, it has been possible to increase 
the scale of the tests, and about seven hundred forms 
have now been examined. 

The plants are grown in duplicate, in pots of in- 
fected soi] sunk in the field. At the end of the season, 
the roots are.examined in the field for eelworm cysts. 
Only in the case of a single type has this examination 
failed to, reveal cysts; in 1945, no cysts were found 
on either of the extensive root systems of two well- 
grown specimens of S. Ballsii. The same result was 
obtained with two plants of the same species tested 
in 1946; however, while microscopic examination 
of roots stained with acid fuchsin had revealed no 
larve in the roots of the 1945 specimens, larve were 
found in 1946. More material was available in 1947 
and tests were carried out on eleven plants. Again 
no cysts were found in the field ; but on this occasion 
microscopic examination revealed the presence of a 
few very small cysts on the roots of some of the 
plants. 

I have already referred to the diffculty of assessing 
relative resistance?, and my subsequent work has 
emphasized this?. Nevertheless, the conclusion seems 
amply justified that, whereas S. Ballsii is not immune, 
it does appear to be exceptionally resistant. Mai and 
Lownsbery, of Cornell, have kindly allowed me to 
state that their preliminary trials with this form tend 
to support this finding. 

C. ELLENBY 
. Department of Zoology, 
King's College, 
Newoastle-upon-Tyne. 
June 4. $ 


1 Hawkes, J. G., Imp, Bur. Plant Breed. and Genetics Memorandum 
(Cambridge, 1044). 

? Ellenby, C., Emp. J. Exper. Agric., 18, 158 (1945). 

> Ellenby, C., Ann. App. Biol., 38, 433 (1946). 


*Weeding' in Fish-Farming 


THe papers by Dr. C. F. Hickling in Nature of 
May 15 and by Messrs. L. H. N. Cooper and G. A. 
Steven in Nature of April 24 are related. In particular 
is this so in the case of ‘weeding’. 

In the Far East, fish culture by the peasants is 
traditional, either in inland waters or in enclosed 
areas ‘bunded off! from the sea. I will give two 
examples of how ‘weeding’ is dealt with, at the 
peasant level. for these people have been faced for 
countless generations with the same problems that 
Messrs. Cooper and Steven discuss at some length 
in their article. 

In the brackish water ponds of Java, where 
Chanos chanos (Forsk.) is cultivated, there are growths 
of Zostera and related genera, Ruppia, Chondrocrispus 
and other alga which are not eaten by the fish. The 
fish are harvested by emptying the ponds and netting 
from & sump. I have seen the peasants at Soemenep 
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in Madura digging the plants and algz into the pom 
as green compost prior to refilling with water fi 
the next crop of fish: In our small fish cultu» 
station at Tapah in Malaya we are carrying this 

stage further, literally by composting the weed 
together with a considerable quantity of incident» 
molluscs, worms, crustaceans and the eggs « 
Amphibia. This compost is being permitted to x 
on the sides of the ponds and is ultimately returne 
to the ponds as manure. Critical analyses of tl 
results will be published elsewhere. 

In the Chinese-type pond, where the main speci» 
cultivated are Ctenopharyngodon idellus (Cuv. ar 
Val.), Hypophthalmichthys molitrix (Cuv. and Vah 
and Arristychthys nobilis (Richardson), the ‘weedin; 
and composting take a different form. ‘The flor: 
population of the ponds is normally a rich phyt 
plankton. On this, & varied crustacean planktc 
fauna and small cyprinid fish fauna thrive, th» 
perpetually reducing the essential productivity of tl 
pond so far as the cultivated fish are concerned. Tl 
Chinese peasant realizes this, and in many ponds 
have seen them seine-netting their pond with a fine 
mesh net twice a week in order to catch the 
incidental organisms. These are then put into 
‘mash’ which is fed to ducks and pigs living in pem 
on the side of the pond. The phosphates and nitrate 
are then returned to the pond by sweeping the pi: 
and duck-droppings back. The Chinese peasant tes 
the nutrient salt concentration of the "pond {| 
judging the density of the phytoplankton in tlm 
water, into which he will throw a broken piece e 
white crockery, and by taking a mouthful of tl 
water and gargling with it to ensure that the wat- 
is ‘sweet and fat’. 

An extension of this principle of ‘weeding’ » 
applied to the sea has come to light as the result 
preliminary studies on‘ the catches of the sma 
mesh nets used by the fishermen in the Straits 
Malacca between peninsular Malaya and Sumatr 
Here we have a constantly moving body of wat 
which is almost totally surrounded by land on thr 
sides. ` There is a perpetual run-off from the ri 
voleanic mountains of Sumatra and the less ri 
mountains of Malaya. The bulk of the food fish 
Malaya are pelagic and pelagic feeders; but the fi. 
population also contains a mass of small fish whi 
never grows to more than three inches in lengt 
They consist largely of Percomorphs. On the we 
coast of Malaya alone about twenty thousand to» 
per annum of these small fish are taken by specia 
designed fishing gear with small meshes, and t: 
specifically fed to pigs and ducks or used as ag 
cultural fertilizer. Throughout the year, only 7 | 
cent of the catch is the young of fish which wh 
adult are used as human food. As the result 
studies by this Department, it seems clear that t 
taking of this mass of small fish from the sea p 
petually is a form of ‘weeding’ which permits the 
species which are of economic value as human fo 
the more readily to grow and proliferate. | C» 
sequently, under these conditions, a rational empl» 
ment of small-meshed nets is encouraged, as it p» 
motes proper conservation of our fish resources a» 
plays an important part in the ultimate product: 
of protein food. 

D. W. Le Marr 
Fisheries Department, 
Federation of Malaya and Singapore, 
Penang. 
July 21. 
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POLYMERIZATION PROCESSES .AND ITS MANIFESTATION ' 
IN THE PHENOMENON OF A ‘CEILING TEMPERATURE’ 


By Dr. F. S. DAINTON and K. J. IVIN 
Department of Physical Chemistry, Cambridge 


LL addition polymerizations are exothermic 
and involve a decrease in entropy. The heat 
f reaction (g = — AH) and the decrease in entropy 
— AS) per mole of monomer polymerized really 
fer to the values of these quantities appropriate 
æ the propagation step, at the concentration of 


monomer (= [m,]) prevailing in the system*. We 
nay write this reaction conventionally as 
tp = Ape ERT, m, + mj4* — mj 1* + 

g (k.cal.mole?), (1) 


« which mj* denotes an active species, either a radical 
* an ion, containing j sub-units, m, denotes mono- 
ser, ky the rate constant, E, the energy of activation 
ad A, the frequency factor. From the principle 
K microscopic reversibility, it can be shown that a 
averse reaction, which we shall call the depoly- 
aerization reaction, also exists, namely : 


ta = Age HaR?,  mj* — mj—1* +m — q. 


(2) 


"his was first pointed out by Taylor and Tobolsky?, . 


nd later, Tobolsky and others? showed that at any 
semperature an equilibrium molecular weight distribu- 
won exists which can be demonstrated for a solution 
f styrene in toluene at 100° C., and approached from 
»oth high and low molecular weight sides by a supply 
f free radicals. More recently, Grassie and Melville? 
ave shown that under conditions in which the 
<quilibrium is artificially displaced by continuous 
amoval of monomer, the depolymerization of poly- 
«ethyl-methaerylate radicals will proceed to com- 
letion. In the course of a study of the copolymeriza- 
Won of olefines and sulphur dioxide‘ we have re- 
onsidered the effect of temperature on polymeriza- 
ion reactions in general and conclude that, as the 
smperature is increased, the rate should first rise 
«xponentially, then pass through a maximum value 
«ad finally fall to zero at & ‘ceiling temperature’ (To) 


«fined by Te = A and which, under certain con- 


mitions, should, be realizable experimentally*. The 
«ain features of the argument and conclusions are 
itlined below. 

(a) Kinetic Argument. The propagation reaction (1) 
merally has a small energy of activation but a large 
egative entropy of activation (A551). For example, 
«amford and Dewar! have shown that for the poly- 

«erization of styrene Hy = 6-5k.cal., Ap = 1:02 x 10" 
«re mole sect, that is, ASpt = — 35 cal.mole+ 
ag.. For reactions in the liquid phase for which 


* The justification for this statement is as follows. Let the average 
amber of monomer units (m,) per polymer molecule (mr) be r, and 
eincrement in any thermodynamic function x per molecule of mono- 
er added ia the propagation step be óxp, per molecule of monomer 
tivated (m, — m,*) in the initiation process be ôx, and per polymer 
ain terminated (m,* — mr) be 0z,. Assuming ôxp to be independent 
cha{n-length, the value of A x, theincrementin x for 1 mole of mono- 


er polymerized (Nm, — 7 Mn where N = 6-028 x 10?) will be 


N N N 
venby Ax= 7 (r—l)éxp+ v Ox;-p 7 Óx,. For long chains, 


xr — 1, the last two terms may be neglected and therefore 
X = Ndx%p. Since Ax is determined solely by the initial (monomeric) 
d final (polymeric) states of the system, the interesting corollary 
that óxp is Independent of the reaction mechanism, that is, AS = 
4 Aq, and g should have the same values whether mj* is a radical, 
1 or is merely polarized. 


AE’ ~ AH’, we may write Hy = Ep — AH’ = 
Ep + g, but also Ag should be much larger than Ap, 
of the order of magnitudé 109 sec. characteristic 
of unimolecular decomposition processes. Correspond- 
ingly, ASgt = ASpt — AS¢*~ 0. Since heats of poly- 
merization lie in the range 10-20 k.cal.mole™, kg 
will increase with temperature much more rapidly 
than kp and there may well be a temperature above 
which it is no longer justifiable to neglect kg in com- 
parison with kim]. The rate of reaction should 
then be written 


= Xmj* {Aplni] e ~ E»sRT — 
' t Aa e — (Ept DIRTY, (3) 


When steady state. conditions are attained the con- 
centration of growing ends, that is, E[m;*], will be 
2 funetion of the initiation and termination rates 
only. For photochemically initiated chains this 
term may decrease with temperature, whereas for 
thermally initiated chains it will always increase due 
to the considerable energy of activation of the initia- 
tion reaction. The form of the terms in brackets is 
depicted in Fig. 1 and the forms of the log rate vs. 1/T 
eurve for the two cases of photochemical and thermal 
initiation will therefore take the form shown in 
Fig. 2. There is thus a ‘ceiling temperature", Te, 
characteristic of every reaction, and above which it 
wil not proceed. From equation (3) 





T, = 2 ADAC 
2-303 R logy, Gs) 
— AH 





A : » (4) 
— 2-303 R flogo F d: logal] } 
d 
and therefore the ceiling temperature (1), is propor- 


tional to the heat of polymerization, (2) increases 
with the monomer concentration, (3) is independent 


Styrene 


l 








300 500 600 

Fig. 1. Variation with temperature (7') of the propagation (k. 

and depolymerization (kg) velocities in liquid po dum? 
Ap —-1'02 x 10°, Ep = 6-5 k.cal., [m;] = 8 M, Ea = (6-5 + 16-1) 
k.cal., Ag assumed = 109. All in litre — mole ~ sec, units 
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of the mechanism of the initiation and termination 
reactions, provided the same type of product is 
formed, that is, Aa/45 constant, and (4) is the tem- 
perature at which the specific viscosity of & solution 
of the final polymer should have fallen to zero. 

(b) Thermodynamic Argument. At the ceiling 
temperature the reaction-rate is zero and the system 
is in thermodynamic equilibrium. Writing AG = 
0 = AH — T,AS 
AH 
AS , a (5) 


where AH and AS refer to the change in the thermo- 
dynamic functions for the reaction carried out at 
the prevailing monomer concentration. If the 
standard state refers to unit concentration and the 
monomer behaves ideally, AS = AS? + E log [mi], 
whence MM 


Te 


Ths 


OSO anO i 
= 'AS* F 3-3R logn m] (6) 


Equation (6) emphasizes that Te is characteristic of 
the monomer-polymer relationship only and is quite 
independent of reaction mechanisms, that is, whether 
free radicals or ions or polarized double bonds are the 
active centres. 

The link between equations (4) and (6) is the 
usual one between the „kinetic and thermodynamic 
approach to problems of reaction kinetics. On the 
transition state theory? a frequency factor A = 


kT 
e? pe ASHR, and making appropriate substitution 


' AN 
AS? = AS,t — ASgt = — R log e and equation (6) 


becomes 


* ^ — AS? — Rlog[m] — 


g 
Aa N 
2:3 R logi, er») 


Measurements of ceiling temperatures and heats of 
polymerization thus have a dual importance thermo- 
dynamically. First, they permit actual entropy 
changes in polymerization reactions to be determined, 
and secondly, if g is known as f(m,), the variation 
of T'; with [m4] can be used to examine any departures 
from ideal behaviour of monomer solutions. 

(c) Experimental | Verification. Existing data 
concerning the polymerization of single vinyl com- 
pounds do not provide a rigid test of these conclu- 
sions. There are many reasons why this should be 
the case. The ceiling temperature may be so high that 
in this temperature region the monomer may be 
cracked or the thermal initiation be so rapid that 
the photochemica] reaction cannot be adequately 
studied separately. Nevertheless it is interesting 
that, taking A» = 1-02 x 10° litre mole? sec.-!, 
Ep = 0-09, Ag = 107? sect and g = 16:1 k.cal.®, 
the ceiling temperature for liquid styrene ( [m,] = 8 
mole litre?) deduced from equation (4) is 299°C. 
We have found that liquid styrene sealed in capillary 
tubes polymerizes rapidly at 300°C., but a solution 
.of polystyrene in the monomer depolymerizés readily 
at 330°. Unfortunately the absolute rates at these 
temperatures are too large to permit accurate veri- 
fication of the existence of a maximum rate. Further 
experiments are projected with molar solutions of 
styrene for which T, may be in the region of 220%- 
230° C. : 


(7) 
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25 
log, (Rate in gm /min 
polymer) 





otochemical initiation 





Benzoyl peroxide | 
initiation 








Fig. 2. Temperature dependence of the rate of polysulphone 

formation in mixtures containing 1 mole of 1-butene in 10 moles 

sulphur dioxide. © and @ denote experimental observation for 

photochemical and peroxide initiation. Full lines represent 
theoretical variation . 


The same principles apply to copolymerizatiow 
reactions. In the special case of the copolymeriza 
tion of sulphur dioxide and olefines‘; points (3) an 
(4) in section (a) have been verified, and Fig. 2 show 
data we have obtained for I-butene-sulphur dioxid. 
mixtures in which the mol fraction of the olefine i. 
0-091. The three ceiling temperatures observed fo 
the photochemical reaction, the benzoyl peroxid» 
catalysed reaction, and the silver nitrate catalysec 
reaction all lie in the range 62-64°C. Moreover 
the values obtained by the short extrapolation of the 


sp Suc 
c 


constancy of Te is the more striking in view of th. 
mixed termination mechanism which is operativ: 
and also in that the dead polymer is not reactivate 
in the reaction. In fact, at 77? C., l-butene poly 
sulphone, either alone or in the presence of radicals 
does not revert to reactants. Some support for thes 
ideas is also afforded by the work of Snow and Frey™ 
who observed that the ceiling temperature varied wit}ll 
the olefine used. The order of increasing ceiling tem» 
peratures (isobutene, . 4?C.;  2-butene, 43°C. 
l-butene, 63°C.; propylene, 87? C.) is the order o 
decreasing steric hindrance in the polymerizatiowm 
reaction and therefore also the probable order o 
increasing heat of reaction. Accurate measurement 
of the heats of formation of polysulphones are now 
in progress (see note at end, p. 707). 

The detailed kinetics of the 1-butene reaction canm 
not be discussed here. It must suffice to say that 
radical with a butene end can only add sulphu» 
dioxide and vice versa. If the corresponding fre 
quency factors are Ap? and Ap, and for depoly 
merization are Ag? and Ag’, it can easily be show» 
that 


vs. T curves are also within these limits. 


Ag Ag 
Te = q/2-303 logio Lar Se . 


q was found from calorimetric measurements to b» 


(€ 


22 k.cal., and hence AS. = — 66 cal. deg. per moi 
SO, and butene polymerized. The full lines in Fig. : 


corresponding to Te = 62-7^ C., imply that 5; Ap 7 


2-77 X 10-45 litrest? mole“? ; that is, AS? = — 64.9mm 
cal. deg. per mole SO, + butene. If we assum» 
Ag’ = Ag? = 109 sec., then Ap? Ap) = 3 x 10 
litre? mole? sec.-*. This latter value is not unreasor 
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ble for the product of the two (probably unequal) 
wropagation frequency factors and should be com- 
red with the. value of 1073 litre? mole? sec.~® for 
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Ihe product of two successive (equal) propagation ' 


requeney factors in styrene. 

We wish to express our thanks to the Royal 
-ociety and the Chemical Society for grants made in 
sid of this investigation. 

Note added in proof, October 4, 1948.—We have 
«ow obtained direct experimental verification of 

oints (1) and (2) in section (a). Thus, in l-butene 
volysulphone formation Te depends on [Bu][SO;] 
xaetly as predicted in equation (8); the heat of 
eaction for 1-butene is 22-0 + 0-7 and for 2-butene 

; 20-5 + 1-7 k.cal., indicating that the lower T'e for 

the latter is due to the smaller qg, as suggested. 
KVe are indebted to Mr. D. G. L. James for help with 
he adiabatic calorimetry.) 
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Netails will be published elsewhere. 
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UNIVERSITY OF BERGEN 


HE University of Bergen was opened on 
August 30 by the Crown Prince of Norway. At 
se same time three hundred new students were 
«atriculated and welcomed. 
The University of Bergen starts with three 
culties, namely, mathematics and natural sciences, 
zmanities, and medicine. It will be further built 
wo in accordance with plans prepared by a com- 
ittee for the University, which forwarded its pro- 
wals to the executive body so long ago as 1939. 
The Faculty of Mathematics and Natural Sciences 
ad the Faculty of the Humanities are being de- 
Xloped from the old and well-known institution, the 
«rgen Museum, whereas the Faculty of Medicine 
based on the munieipal hospitals and the State 
meecological hospital in Bergen. From August 30, 
W48, these different institutes are associated together 
8, common scientific institution, the University of 
«orgon. 
The Bergen Museum already had ten different 
partments, eight of which now belong to the 


aculty of Mathematics and Natural Sciences. These ' 


epartments are the following: (1) Zoology, pro- 
ssorship for the moment vacant. (2) Mineralogy 
mud geology, Prof. N.-H. Kolderup. (3) Systematic 
»tany, with a botanic garden, Prof. K. Fægri. The 
-leotions belonging to these departments are 
4pt in the old main building of the former Bergen 
«useum. A biological station built in 1927 at Herdla 
the neighbourhood of Bergen is associated with 
e Department of Zoology. (4) General botany, 
of. O. Hagem. (5) Chemistry (and biochemistry), 
‘of. T. Gaarder. In the Geophysical Institute, 
aich was built in 1928 in the neighbourhood of the 
main building of the Bergen Museum, three different 
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(6) Oceanography, Prof. H. Mosby. (7) Meteorology, 
Prof. C.-L. Godske. (8) Cosmic physics with terrestrial 
magnetism, Prof. B. Trumpy. According to the plans of 
the committee of 1939, the Department of Cosmic 
Physics will take over the duties of a Department of 
Physics at the new University. Two new institutes 
are now being built in the neighbourhood of the. 
Geophysical Institute. According to present plans, 
these buildings will be completed and come into use : 
during the session 1949-50. They will provide lab- 
oratories, offices and workshops for the Departments 
of Chemistry, General Botany and Physics. 

H6 may be mentioned that on the initiative of 
o, Dahl and B. Trumpy & ‘laboratory building for 
nuclear physics has just been completed to plans 
drawn up by them. In the, near future it is hoped 
to begin work on the installation 5f à/1-8-MeV. van 
de Graaff generator and a 50-MéV- betatron in this 
building. The Institute of Nuclear Physics, which 
has been built by the aid of funds not appearing in 
tlle University budget, will nevertheless in the future 
bé the property of the University. 

{Funds for a professorship in mathematics have 
béen granted from the beginning of the year 1948-49 ; 
and an appointment will be made in the near future. ' 

\At the present time, the Faculty of the Humanities 
consists of two departments only. The correspond- 
ing departments of the former Bergen Museum, 
namely, the Department of Archxology (Prof. Johs, 
Bée), with valuable collections relating to the old 
history of Norway in th@new Museum (1927), and 
thé Department of Norwegian Philology (Prof. O. 
Skulerud), have been taken over unchanged by the 
University. 

A professorship in philosophy is vacant; a new 
professor will be appointed in the near future. For 
thé moment, a number of temporarily appointed in- 
structors are lecturing on different subjects belonging 
to the Faculty of the Humanities, as, for example, 
philosophy, Latin, general philology, phonetics, and 
different living languages such as Norwegian, English, 
French and German. It is to be hoped that the: 
Norwegian Government will encourage the rapid 
development of the new University by establishing 
the necessary new teaching posts in the Faculty of 
Mathematics and Natural Sciences, as well as in the 
Faculty of the Humanities. - 

As mentioned before, the Faculty of Medicine is 
based upon the municipal hospital in Bergen— 
Haukeland Sykehus—and the State gynecological, 
hospital in: Bergen. ' The instruction of medical 
students started at these hospitals in 1946 as a sub. 
section of the Faculty of Medicine of the University 
of Qslo. From August 30, 1948, the section in Bergen 
has; been working as an independent faculty at the 
new, University. 

Medical studies in Bergen will for the present be 
purely clinical. Instruction in the pre-clinical sub- 
jects will temporarily be given only at the University 
of Oslo. Indeed, the institutes of anatomy and 
physiology in Oslo have a considerably greater 
capacity for instruction than the clinical departments ; 
consequently the extension of the possibilities of 
clinical studies by the foundation of a Faculty of 
Medicine at Bergen had become very desirable. 

The departments of the Faculty of Medicine at 
the University of Bergen are as follow: gynecology 
and; obstetrics (Prof. J. Lóvset); pathology (Prof. 
E. Waaler) ; ; surgery (Prof. H. Gade); clinical 
medicine (Prof. H. Rasmussen); dermato-venerology 
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(Prof. I. Rokstad); psychiatry (Prof. F. Rud); 
bacteriology (Prof. Th. M. Vogelsang) ; roentgenology 
(Prof. S. N. Bakke). Instruction is also given in 
pharmacology, orthopedics and hygiene. 

On July 9, 1948, an act creating the University of 
Bergen was sanctioned by the King’s order in council: 
It was decided that the University, during a transition 
period, should be governed by a temporary senate, 
consisting of: Prof. B. Trumpy, Rector of the 
University; Prof. E. Waaler, dean of the Faculty of 
Medicine; Prof. N.-H. Kolderup, dean of the Faculty 
of Mathematics and Natural Sciences; and Prof. 
Johs. Bóe, dean of the Faculty of the Humanities. 

B. Tromey 


RULES OF ZOOLOGICAL 
NOMENCLATURE 


URING the thirteenth International Congress 
of Zoology, which closed in Paris on July 27, 
the International Commission on Zoological Nomen- 
clature, holding its first meeting since the close of the 
Second World War, put forward a comprehensive 
programme for the reform and development of 
zoological nomenclature. All the thirteen meetings 
held by the Commission were open to all the members 
of the Congress, who were thus enabled to take an 
active part in the discussion of the proposals put 
forward by the Commission. As a result it was possible 
not only to obtain decisionsgon a much larger number 
of questions than would otherwise have been prac- 
ticable, but also to ascertain much more readily the 
needs and general wishes of zoologists. The scheme 
finally adopted was approved unanimously by the 
Section on Nomenclature and, on the recommendation 
of the Section, by the Congress itself at its final 
plenary session. 

Prior to the opening of the Paris meeting, extensive 
discussions had been undertaken by the Commission 
with leading scientific institutions and individual 
specialists in different parts of the world, with the 
double purpose of drawing up a scheme which would 
ensure for the Commission the highest possible. 
representative and international character, and 
would secure that at the Paris meeting all practicable 
measures should be taken to improve and develop 
the Règles Internationales de la Nomenclature Zoo- 
logique. 
. Measures taken to secure a fully representative and 
international character for the Commission. Hitherto 
the International Commission has had a fixed member- 
ship of eighteen commissioners, but in future there 
will be no fixed upper limit to its membership, though 
the number of eighteen will be retained as the 
minimum membership. Under the new system it 
will be possible therefore for the zoologists of any 
country in which any considerable body of zoological 
work is being carried out to have direct represen- 
tation on the Commission. The change now made 
will make it possible also for the Commission to call 
to its membership leading specialists in particular 
fields irrespective of country. Machinery is at the 
same time provided for consultation with the leading 
scientific institutions in any country in regard to.the 
selection of its representative on the Commission. 

Measures taken to reform the procedure of the Com- 
mission. The extensive series of changes in the pro- 
cedure of the Commission are designed to secure that 
in future the Commission shall be able to reach 
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decisions much more rapidly than has been possible in» 
the past. The most important single reform is the 
abandonment of the Liberum Veto under which either 


+ ‘during a meeting or when business is conducted by 


correspondence a single member of ‘the Commission 
could prevent any decision being taken by the 
Commission either in the formulation of recom- 
mendations for the improvement of the Règles, or in 
the use of the plenary powers given to the Commission 
to conserve zoological names which are in common 
use but are technically defective. Other reforms 
agreed upon are designed to eliminate all unnecessary 
delay in the consideration of nomenclatorial problems. 
submitted to the Commission by specialists. It is 
hoped that under this revised procedure it will 
normally be possible for the Commission to pro- 
mulgate its decision on any question put to it within 
eighteen months of the date of the application. 

Reform and development of the Régles. At the 
opening of the Paris meeting, the Régles in force 
were substantially the same as those which had been 
adopted at the Congress of Zoology held in Berlin in 
1901. The object of the reforms now agreed upon 
is to clarify the text of the Hégles, which experience 
has shown to be in many cases obscure, to make the 
Règles more comprehensive by introducing provisions 
on questions not hitherto included in that instrument 
and, where necessary, to introduce changes into them. 
in order to bring their provisions into harmony with 
general wishes. By these means it is hoped to 
retain everything that experience has shown to be 
valuable, to eliminate all those passages which have. 
been found to be unsatisfactory, and to meet the 
needs of zoologists by the introduction of provisions. 
on matters which have hitherto not been subject 
to international regulation. 

Codification of the international law on zoological’ 
nomenclature. A large part of existing international 
law on zoological nomenclature is to be found not 
in the Régles themselves but in “Opinions” rendered’ 
by the International Commission acting in the 
judicial capacity entrusted to it by the Internationali 
Zoological Congress at Boston in 1907. The complex 
body of case law which has thus grown up over the last 
forty years has made the task of zoologists extremely 
difficult. A wide.welcome will therefore be givenm 
to the decision now taken in Paris to codify the law 
by incorporating in the Régles themselves the decisions 
hitherto embodied only in the “Opinions” of the 
Commission. Another reform of great practical value 
is afforded by the decision to record in special schedules 
attached to the Régles the decisions taken by the 
Commission in particular cases. With regard tc 
decisions to be taken by the Commission in the 
future, these will be of either of two kinds: (1) 
decisions on matters of principle which will be issued#ll 
as Declarations and take the form of proposed amend. 
ments to be incorporated in the Règles after approva 
by the next Congress ; and (2) decisions on individua» 
cases which will be issued as Opinions and whick: 
after the next Congress will be inserted in the appro- 
priate schedule to the Règles. Thus the Commissior 
intends to ensure that in future a zoologist will be 
able to find the whole body of international law in 
regard to zoological nomenclature within the cover: 
of a single volume. 

Preparation and promulgation of the revised sub. 
stantive.French text of the Règles. Recognizing the 
highly technical problems inevitably involved in thx 
preparation of a substantive text giving effect to th 
numerous changes which have now been agreed upon 
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e Congress, on the advice of the Commission, 
xeided that this, task shall be entrusted to jurists 
«fore whom the decisions of the Congress will be 

id; the text prepared by the jurists will be sub- 
Wited to the members of the Commission for final 

mproval; the task of considering. any drafting points 
hich may emerge from the foregoing consultation 
ns been entrusted to & special Committee of three, 
wnsisting of: Mr. Francis Hemming (United King- 
+m), secretary to the Commission ; Dr. van Straelen 

e and Prof. Robert E. Usinger (United 
"ates). 

Contrasted provisions for dealing with old names 
md new ‘ames. The Règles in their amended form 
KI] come into operation immediately they are 
xomulgated. In the meanwhile, arrangements are 
aing made for the publication as soon as possible of 
we Procès Verbaux of the Commission during its 
aris meeting in the Commission's Bulletin of Zoo- 
gical Nomenclature. In general, it will be found that, 
4 order to ward against the risks involved in retro- 

stive legislation, the provisions relating to names 

ready published are simpler and less rigorous than 
108e to be applied to names to be published in the 
mture. From now onwards workers giving new 
ames will have at their disposal rules which are 
mple, clear, and easy to operate. The position as 
«gards names already published—eand especially 
ames published before the introduction of the Règles 
Kty years ago—wil necessarily be rather more 
mplieated. It is hoped, however, that, as regards 
meric names, these difficulties will be largely over- 
«me by a rapid and substantial extension of the 
BOffüeial List of Generic Names in Zoology", for 
moder the arrangements now agreed upon, a name 
«ace placed on this List is not to be changed for any 
marely nomenclatorial (as contrasted with taxonomic) 
«ason without the prior approval of the International 
mmission. A similar provision has been made in 
gard to the trivial names of species, and for these 

‘so there has now been established an “Official List” 

names which are not in future to be changed for 
mirely nomenclatorial reasons without the prior 

yproval of the Commission. The establishment of 
se two “Official Lists" makes it possible for 
ecialists in any group to concert proposals for 
-bmission to the Commission for the insertion on 
ese “Official Lists" of the names of the-genera and 
ecies in their group and:thereby to protect those 
mmes from changes for any reason other than 
xonomie considerations. 

Value of preliminary studies on particular problems. 

1e work of the present meetings was greatly assisted 
m two important matters by the decision taken at the 

evious Congress (held at Lisbon in 1935) that before 

e present meeting & detailed study should be made 
mi two important questions of nomenclature which 

«d been a cause of difficulty for many years. In 
ch case the reports so submitted to the Paris 
-eetings provided the basis for an agreed settlement. 
«e first of these reports was concerned with the 
meaning of the expression "nomenclature Binaire” as 
«ed in the Règles : in this case the Commission and 
»o Congress have agreed to substitute the expression 
muomenclature binominale” for the expression referred 

&bove, subjeet to the incorporation of safeguards 
=t generic names published by “binary” though 

*& binominal authors. The second of these reports 
mms concerned with the problem of the nomenclature 

forms of less than subspecifie rank, & matter on 


ich no provision had hitherto been made in the ` 
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Réóglés. In this case also the report submitted 
provided the basis for an agreed settlement. The 
Commission and the Congress have been so much 
«impressed by the value of this procedure that they 
háve now agreed that similar reports should be 
prepared for consideration at the next Congress in 
regard to other difficult problems, including (1) the 
treatment of family names; (2) the nomenclature of 


orders and,higher groups; (8) the rules which should , 


govern the emendation of names and (4) the problems 
presented by the demand for the recognition of 
‘neotypes’. n 
‘ Settlement of outstanding individual cases. Owing 
to ‘the War and other causes, the Commission at the 
beginning of the Paris meeting were confronted with 
heavy arrears of work in connexion with individual 
applications submitted by specialists in different parts 
of,the world. During the recent meeting decisions 
were taken on almost all these cases, and these 
decisions will be promulgated in the near future. 

The outlook. "The effect of the reforms in the 
Régles instituted during the Paris meeting will be to 
provide zoologists with a system of law which will be 
much easier to operate and will ensure stability and 
uniformity in the nomenclature. At the same time 
the reforms in the constitution of the Commission 
and its procedure will assure to zoologists a central 
authority in regard to all matters relating to zoo- 
logical nomenclature far more representative and 
international than ever before and, as such, capable 
of providing a service more extensive and of much 
greater value than has been possible at any previous 
time. '" Francis HEMMING 

(Secretary to the International 
Commission on Zoological Nomenclature) 





FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, November | 


UNIVERSITY OF LONDON (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W.C.1), at 5.15 p.m.— 
Prob K. Linderstram- -Lang: “Bnzymath o Breakdown of Proteins, 
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ee GuoaearsicaL SooreTY (at Kensington Gore, London, 
S.W.7), at 5.30 p.m.—Mrs. F. N. Betts: “Innermost Assam” (Koda- 
chrome films with commentary). 

SOdIETY OF ENGINEERS (at the Geological Society, Burlington 
House, Piccadilly, London, W.1), at 5.30 p. m.—Mr. C. B. Brown: 
*'Soil Menon ‘and the Practical Engineer", 


Tuesday, .November 2 


UNIVERSITY COLLEGE, bim (in the Anatomy Theatre, Gower 
Street! London, W.C.1), at 1.15 m —Prof. J. Z. Young, F.R.S.: 
“Process of Learning in Dota den 
MUAADWIOK PUBLIO LROTURE (in ‘tho Sir Edward Meyerstein Lecture 
Theatre, Vestminster Hospital Medical School, 17 Horseferry Road,’ 
London, S.W.1), at 2.30 p.m.—Mr. Wyndham E. B. Lloyd : “The 
Prevention of Tuberculosis, with special reference to Environment".* 

“ROYAL ANTHROPOLOGICAL INSTITUTE (joint meeting with the 
INTERNATIONAL AFRIOAN INSTITUTE, at 21 Bedford Square, London, 
W.O.1), at 5 p.m.—Mrs. G. M. Oulwick: “An Investigation into the 
Diet of the Zande of the Sudan". 

ROYAL SrATISTIOAL Soorety, RESEARCH SEOTION (at the E. L.M. As 
Lighting Service Burean, 2 Savoy Hill, London, W.C.2), at 5.15 p.m. 
Discussion on op Statistioal Problems Arising in Genetics’? (to "be 
opened by Prof. J. . S. Haldane, F.B.S.). 

INSTITUTION OF avons ENGINEERS (joint meeting of the 
MEASUREMENTS AND BADIO SEOTIONS, at Savoy Place, Victoria 


Embankment, London, W.C.2), at 5.80 p.m.— Prof. E. OC. Williams and . 


Mr. T! Kilburn : "A Storage System for use with Binary Digital 
Computing Machines’’. 

SIR HALLEY STEWART TRUST LEOTURE (at the Memorial Hall, 
Farringdon Street, London, £.0.4), at 6 p.m.— Prof. P. M. S. Blackett, 
E.R.S.: “The ‘Atomic Age—The Military Consequences of Atomic 
Energy". * 

-INSPTITUTE OF MEPFALS,.SOUTH Wiry: SmortoN (at University 
College, Singleton Park, Swansea), at 6.30 p.m.—Mr. Ivor Jenkins : 
“Controlled Atmospheres in Non-Ferrous Metallurgy". 
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TEXTILE INSTITUTE, MIDLANDS SECTION Goint meeting witli (he 
DERBY TEXTILE SOCIETY, at the Midland Hotel Derby), at.6:46 p.m. 
—Mr. H. Halkyard: ‘Processing of Acetate Rayon". Ben 

CHEMICAL SOCIETY, EIRE BRANCH (at University College, Dublin). 
—Prof. H. J. Emeléus F.R.8.: “Ihe Production and Uses of:Radio- 
active Tracers’. (To be repeated on Thursday, November 4,,at 
University College, Cork; on Monday, November 8, at University 
College, Galway; and on Thursday, November 18, at University 
College, Hull.) 





re 








Wednesday, November 3 


INSTITUTION OF ELECTRICAL ENGINERRS. RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2). at 5.80 p.m.—Mr. 
G. W. A. Dummer: ‘Aids to Training—The Design of Radar Syn- 
thetic Training Devices for the R.A.F?" 

MANCHESTER METALLURGICAL SocrEerY (joint meeting with the 
LOCAL SECTION of the INSTITUTE OF METALS, at the Engineers’ Club, 
Albert Square, Manchester). at 6.36 p.m.—Dr. N. P. Allen: “Recent 
Developments at the National Physical I aboratory''. 

SOCIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
(at Gas Industry House, 1 Grosvenor Place, London, 8.W.1), at 7 p.m. 
—Scientific Papers. 


_ Thursday, November 4 


PHYSICAL Socrmry, AcOUsTICS GROUP (at the Royal Society of 
Arts, 6 John Adam Street, Adelphi, London, W.C.2), at 2.30 p.m.— 
Discussion on “Concert Hall Acoustics” (to be opened by Mr. Hope 
Bagenal). 

Roya Society (at Burlington House, Piccadilly, London, W.1), 
at 4.80 p.m.—Miss Audrey U. Smith: “Some Antigenic Properties 
of Mammalian Spermatoza'"; Mr. H. MclIlwain: ‘‘Metabolic Charges 
which form the basis of a Microbiological Assay of Nicotinic Acid”. 

CHEMICAL SOCIETY, SHEFFIELD BRANCH (joint meeting with the 
UNIVERSITY CHEMICAL SOCIETY, in the Chemistry Department Lecture 
Theatre, The University, Sheffield), at 5.80 p.m.—Prof. W. T. Astbury, 
F.R.S.: “The Electron Microscope and some Recent Discoveries 
with it In the Field of Macromolecules”. 

INSTITUTION OF ELEOTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.80 p.m.—Mr. F, J. oll, M.P., 
and the Lord Forrester: “‘Some Projects favourable to Direct-Curront 
Transmission, and the Role of the British Electrical Industry in 
relation Thereto'', i 

KiNG'S COLLEGE (in the Department of Civil, Mechanical and 
Chemical Engineering. Strand. J endon. W.C.2). at 5.30 p.m.— Prof. 
S. J. Davies: “Heat Pumps and Thermal Compressors".* (Further 
Lectures on November 11, 18 and 25.) 

ROYAL INSTITUTE OF CHEMISTRY (at the Technical College. Brighton), 
at 6 p.m.—Dr. K. G. A. Pankhurst: ''Protein-Detergent Complexes 
and some of their Uses in Industry’’. i 
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LEEDS METALLURGICAL SocrETY (in the Chemistry Department, 


The University, Leeds), at 7 p.m.—Dr. R. Genders: ‘“‘War-time 


p . 

Metallurgical Developments in Great Britain". : 

TEXTILE INSTITUTE YORKSHIRE SECTION (at the Technical College, 
Keighley), at 7 p.m.—Mr. R. J. Steele: “The Mystery of Colour”. 


Friday, November .5 


ASSOCIATION OF APPLIED JBlOLOGISIS (in the Botany Lecture 
Theatre, Imperial College of Science and Technology, London. $.W.7), 
at 2 p.m.—‘'The Insecticidal Properties of Certain Organo-Fhosphorus 
Compounds". ' 

PHYSICAL SOCIETY (in the large Physics Theatre, Imperial College 
of Science, Imperial Institute Road, London, S.W.7), at 5 p.m.— 
Extraordinary General Meeting ; at 5.10 p.m.—Scientifie Papers. 

UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 5 p.m.—Prof. G. Levi: “Relations of 
Interdependency between the various parts of the Nervous System 
in the Embryo and in the Adult’’.* (The Lecture will be delivered in 
French.) . 

Soomty OF, CHEMICAL INDUSTRY, MANORESTER SECTION (joint 
meeting with the LOCAL SECTIONS of the CBEMICAL SOCIETY and the 
ROYAL INSTITUTE OF CHEMISTRY, at the Engineers’ Club, Albert 
Square, Manchester), at 6.45 p.m.—Prof. J. Read, F.R.S.: “Studies 
in Australian Plant Chemistry". 

PAPER MAKERS'’ ASSOCIATION, TECHNICAL SEOTION, NORTHERN 
DIVISION (at the Engineers’ Club, Albert Square, Manchester), at 
7 p.m.—Mr, G. G. Taylor: “Colour Measurement”. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.— Dr. C. G. Butler: “Bee Behaviour”. 


E 


" Saturday, November 6 


ROYAL‘INSTITUTE OF CHEMISTRY (joint meeting with the INSTTTUTR 
OF PHYSIOS and the INSTITUTE OF METALLURGISTS, at the Institution 
of Electrical Engineers, Savoy Place, Victoria Embankment. J.ondon, 
W.C.2). at 10 a.m.—"'The Origins and Prevention of Laboratory 
Accidents”. ! E 

GEOLOGISTS’ ASSOCIATION (at Chelsea Polytechnic, Manresa Road, 
‘London, S8.W.8), at 2.30 p.m~—Annual Re-union. 

LONDON County COUNCIL (at the Horniman Museum, London Road, 
Forest Hill, London, 8.E.23), at 2.30 p.m.—Mrs. F. N, Betts: ‘The 
Zemi Nagas—the Life of an Assam Hill Tribe" (with film).* 

INSTITUTION OF CHEMICAL ENGINEERS, NORTH-WESTERN SECTION 
(joint meeting with the CHEMICAL ENGINEERING GROUP of the SOCIETY 
OF CHEMICAL INDUSTRY, at the College of Technology, Manchester), 
at 3 p.m.—Mr. J. Leyland: ‘The Cooling of Circulating Water for 
Coolers and Condensers’, 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following'appointments on 
before the dates mentioned : ^ 

HEAD (male) OF THE POULTRY DEPARTMENT, and TEACHER (femaW 
IN DAIRYING, for the Ulster Dairy School (for girls), Cookstown, C 
Tyrone—The Establishment Officer, Ministry of Agriculture, Stormon 
Belfast (November 6). 

EDUCATIONAL PSYOHOLOGIST by Middlesex County Council Educ 
tion Committee for Ealing—The Borough Education Officer, : 
Castlebar Road, London, W.5, quoting F.22.T (November 8). 

ASSISTANT LECTURER IN PHONETICS—The Registrar, The Unw 
ersity, Leeds 2 (November 9). g 

CIVILIAN LECTURERS (2) IN THE DEPARTMENT OF PRYSIOS A? 
ELECTRICAL ENGINEERING of the Royal Naval College, Greenwich—'T} 
Secretary, Admiralty (O.E. Branch), Whitehall, London, S.W 
(November 12). 

PnRINOIPAL SOIENTIFIO OFFICER or SENIOR SCIENTIFIO OFFIOM 
(MINERALOOIST), and a PRINCIPAL SCIENTIFIC OFFICER (with Fix 
or Second Class Honours degree in chemical engineering, or in engine» 
ing with corporate membership of the I.C.E., or tn science or math 
matics with post-graduate study in chemical engineering). at t 
Ministry of Supply Research Establishment, Harwell—The Secretar 
Civil Service Commission, Scientific Branch, 27 Grosvenor Squa 
London, W.1, quoting No. 2304 (November 12). 

LECTURER IN APPLIED MATHEMATICS— The Registrar, Univers 
College, Southampton (November 13). 

ALAN JOHNSTON, LAWRENCE AND MOSELEY RESBARCH PELLOWSDa 
—The Assistant Secretary, Royal Society, Burlington Hou» 
London, W.1 (November 15). i 

LEOTURESHIP IN CHEMISTRY, with special qualifications in physk 
chemistry—'The Secretary, The University, Aberdeen (November 1i 

LEOTURESHIP IN PHYSICAL CHEMISTRY—The Secretary, The Uni 
ersity, Aberdeen (November 15). 

ASSISTANT LEOTURER IN PHYSICS, and an ASSISTANT LEOTUR)» 
IN GEOGRAPHY—The Registrar, The University, Manchester 
(November 19). 

ASSISTANT LECTURER IN GEOGRAPHY—The Registrar, The Uni 
ersity, Nottingham (November 19). 

LECTURER (Grade III) IN CREMISTRY—The Registrar, Queen Ma. 
College, Mile End Road, London, E.I] (November 22), 

LABORATORY TECHNICIAN with knowledge of simple biochemic 

rocedures and also of electrical apparatus— The Professor of Surge 

ueen Elizabeth Hospital, Birmingham 15 (November 30). 

IMPERIAL CHEMICAL INDUSTRIES FELLOWSHIP tenable in the Durh». 
Division or the Newcastle Division of the University of Durham 
Tae ASINI, University Office, 46 North Bailey, Durham (Nove» 

r30). 

PROFESSOR OP VETERINARY SOIENOCE at Makerere College, Kampaiii 
Uganda—The Secretary, Inter-University Council for Higher Educ 
tion in the Colonies, 8 Park Street, Tondon, W.1 (November 30). 

LECTURERS (2) IN PHysios at the Natal University College (o 
lecturer in the Department of Physics at Pietermaritzburg, and o 
lecturer in the Department of Experimental Physics at Durban) 
The Secretary, Association of Universities of the British Comme 
wealth, 32 Woburn Square, London, W.C.1 (December 1). 

LECTURESHIP IN ECONOMIO STATISTICS in the Faculty of Economia 
at the University, Sydney—The Secretary, Association of Universit’ 
of the British Commonwealth, 32 Woburn Square, London, W.( 
(December 31). 

ASSISTANT  BIOOHEMIST— The Medical Superintendent, DudMe 

Hospital, Birmingham 18. 
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i SCIENTIFIC RESEARCH AND 
3 MAN-POWER 


'HE address which Mr. Herbert Morrison, the 

Lord President of the Council, delivered to the 
Conference of Industrial Research Associations on 
October 15 (see Nature, October 23, p. 645) should 
be studied carefully by all who are concerned with 
the conduct of scientific research and, in this time of 
stringently limited man-power, with the most effective 
distribution of the available scientific man-power 
between industry, the universities and the Govern- 
ment services in Britain. The development of the 
industrial research associations, with which the Lord 
President was ostensibly concerned, cannot wisely be 
considered, apart from the general research effort of 
the country. As the recent report -óf the Advisory 
Council on Scientific Policy indicated, approximately 
ten per cent of the qualified scientific workers engaged 
in Great Britain’s research effort are already employed 
by the research associations. At the present time, 
any appreciable increase in their numbers must be 
at the expense of those employed in research in 
industry, in the universities or in other Government 
departments. 

Mr. Morrison, in referring to the Government 
policy of encouraging the establishment of research 
associations and the assurance given three years ago 
that Government support would not be withdrawn 
after an initial stage, said that the Government had 
been very much impressed by the results being 
obtained by some of the research associations. Last 
year, their total expenditure was close on £2 millions, 
as against £470,000 in 1938, and the total estimated 
for next year is £2-5 millions. Even allowing for the 
general rise in costs, the effort has more than doubled, 
and there are now thirty-eight research associations 
as againsb twenty-one in 1938 ; while the formation 
of others is expected, in the near future. He hoped 
that the Conference would lead to even bigger 
developments. 

Through all the examples of the work of the 
research associations which Mr. Morrison cited as 
having particularly impressed the Government runs 
the thread of increased productivity, or the increase 
of industrial efficiency by the saving of fuel and of 
labour. The Lord President seems to regard the 
research associations primarily as valuable contri- 
butors to the increased industrial productivity by 
which alone Great Britain can hold its place in 
competitive world industry. Further, his speech 
indicates approval for greater encouragement of the 
study of man in relation to the machines he has to 
operate—a matter in which, as Sir Henry Tizard 


, pointed out in his presidential address at Brighton to 


the ‘British Association, industry has lagged far 
behind the Services. It might, indeed, be inferred 
from his speech and from the increased attention 
being given by the research associations to what is 
known as ‘operational research’, as judged by 
examples recently quoted, that an increasing pro- 
portion of their effort will be directed to the study of 
the human aspects of production and economic and 


HS 
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sociological problems, as distinct from those physical 
problems to which their original effort was almost 
exclusively devoted. 

It is not disputed that the particular technique 
developed in^war-time under the name of ‘operational 
research’ and long since employed in progressive 
industry in its technical service to customers may 
have large potentialities. Both the need and the 
opportunity for such methods might possibly 
diminish, however, if we could secure the more 
effective utilization by industry—and by the State 
—of existing knowledge. Mr. Morrison frankly recog- 
nized that a large part of the problem of increasing 
productivity and industrial efficiency lies in securing 
the utilization of the results of past research as well 
as of that at present proceeding, and he indicated 
the readiness of the Government to use whatever 
resources are at its disposal to see that proved pro- 
cesses and equipment developed by the research 
associations should not be left unutilized. 

Nevertheless, although the Lord President stressed 
the importance of those engaged in research having 
full opportunity to know what are the problems of 
industry, and above all, the needs of users and con- 
sumers of industrial products—and, indeed, asked 
whether the opportunities in the research association 
movement for co-operation between all engaged in 
industry are being fully taken—he did not stay 
to discuss the fundamental question whether that 
was or was not due to any inherent defect in the 
research association idea itself. He did inquire whether 
there is enough in industry of the approach and 
interchange which characterized the development 
of equipment for the Armed Forces, and he also asked 
whether there are enough scientific workers employed 
in industry helping to get the best of the scientific 
results which are already available. He also dwelt at 
some length: on the importance of scientific inter- 
preters and liaison officers, and of encouraging, in 
every way possible, contacts and exchange of visits 
between scientific men and industry. 

There is, indeed, a large field for co-operative effort 
where the research association, as Mr. Morrison 
indicated, may pay handsome dividends in terms of 
productivity and the saving of materials and labour. 
It is by no means established, however, that the 
research associations can compare with the research 
departments of industrial firms in the development 
of those new products and processes which place 
British industry ahead and not just abreast of its 


' rivals in the world markets, and which, as Sir Henry 


Tizard reminded us, are the product of the work of 
very few men. 

What heeds to be considered much more closely is 
how best that spirit of enterprise and inventiveness 
can be fostered. Mr. Morrison touched on many 
important factors and indicated some of the means 
by which industry in Great Britain could recover 
some of the ground lost in the development stage to 
such countries as the United States. He said little, 
however, to show that he appreciated the importance 
of the really fundamental research in which Britain 
excels, and on which in the long run industrial 
advance is based. 
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Some of that work is being carried out by the 
research associations, and some of it in the labora 
tories of leading industrial firms. By far the greate» 


“part of it, however, is proceeding in the university 


laboratories; and the questions that have to ba 
faced, before and not after any considerable expan 
sion of the research associations, are: first, will suc} 
expansion affect adversely the fundamental researcl 
at the universities, now seeking to make up for tha 
lost years of war ? And secondly, will such expansio: 

yield higher dividends in creative work as well aa 
productivity than a corresponding expansion o 

industrial research laboratories themselves, or if not” 
then some alternative form of co-operative researche 
such as the Mellon Institute type ? In the presen. 
man-power situation we cannot expand all thre 

types indefinitely ; we must attempt to establisM 
some order of priority based on an impartial oriticom 
survey. 

In this speech, for all the appreciation of the value 
of scientific research which it shows, Mr. Morriso» 
passes over the seriousness of the man-power situa. 
tion. Research workers, he said, must have th: 
resources and status they need to keep up the flos 
of new and improved products, and he welcomed th 
improvement in the status and conditions of BritisMi 
scientific workers. He also stated that the Govern» 
ment has now decided that a larger share of building 
resources must be made available for the equipmen» 
of research and other institutions likely to contribut 
to raising the productivity of industry. 

That will be welcome news to some firms, whos 
plans for expansion and development have bee 
restricted by lack of such facilities, and by the polic 
laid down in the White Paper last spring. It must t 
remembered, however, that the major difficult 
experienced by the larger and the smaller firms ali 
is the recruitment of first-class men for research an» 
development; and particularly from the universit» 
schools of chemistry. If in consequence some firn» 
who have recently been imbued, with the researe 
spirit are driven to recruiting men of inadequa 
standing for their new research departments, the ne 
enthusiasm of those firms is likely to be damped, ar 
still more as the results may well fall short, 
expectation. 

Such factors may well lie outside the field of sum 
a conference as that addressed by Mr. Morrison, b 
they should not be overlooked by one who carries . 
large a share of responsibility for determining tim 


‘distribution of the scientific effort of Britain at 


time when expansion in any one direction of necessi 
involves curtailment elsewhere. Nor can he w: 
afford to disregard those factors which, like co 
ditions of service, may influence as profoundly 
Government policy the distribution of scienti» 
workers in particular occupations. Quite apart fre 
the distribution of, say, the available chemists, b 
chemists and physicists between industry, acaden» 
research, the research associations and Governme 
departments, has any real thought been given, frc 
the national point of view, to the effect of unbalance 
expansion of university departments of medicine 
comparison with their other scientific departmen 
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or of the wide disparity in the inducements offered to 
thé graduate in medicine as compared with those 
received by the chemist, biochemist or physicist ? 
It is true that industry itself might well do some- 
thing to redress that balance by the evolution of 
financial incentives,.possibly of the invention-bonus 
type; but those responsible for the scientific and 
industrial policy of the Government can no more 
ignore such considerations in determining the future 
‘of the research associations than they can the effect 
on the universities themselves of the conflicting and 
ranco-ordinated pressures for expansion, on which the 
qe ‘statement from Nuffield College on “The 
roblem facing British Universities’? commented so 
pointedly. Dr. C.'J. T. Cronshaw’s remarks on this 
subject to the Society of Dyers and Colourists in 
Wradford on October 7 should be noted in this 
:onnexion, as should those of Sir Ian Heilbron at the 
nnual dinner of the Association of British Chemical 
Manufacturers on October 13. 
A short-term policy which concentrates on securing 
*he more effective utilization of existing knowledge 
nay, as Sir Henry Tizard suggested in his presidential 
wddress to the British Association, be our immediate 
1eed from the point of view of increasing productivity 
«nd restoring the industrial health of Great Britain. 
Kn that policy the research associations have clearly 
s part to play, and the policy will simultaneously 
eneourage the continuous application of science to 
ndustrial practice. That, however, does not mean 
yutting research into the second place; and such a 
short-term policy must not be pursued, at the expense 
f a long-term policy designed to ensure the nation a 
<ufficient supply of scientific men and technologists 
xa every sphere and to provide them with the equip- 
soent and resources they require. A long-term policy 
«f that type can only be evolved as a result of the 
ipen-minded study of the effectiveness of particular 
astruments for our purpose, such as the research 
ssociations, in comparison with other methods. A 
solute attempt must be made to decide where and 
ow ereativeness and inventiveness are best fostered, 
aad an impartial and continuing appraisal made of 
1e demands of industry, the universities and the 
overnment services, and the interactions of those 
«emands. g 
To achieve a reasonable balance is no easy task, 
at no more urgent task awaits the Advisory Council 
1 Scientific Policy than such a fundamental and 
»nparative inquiry into the research association 
ovement in relation to other forms of co-operative 
id industrial research. Sir Henry Tizard, it would 
ypear from his presidential address to-the British 


ssociation, is ready to make that attempt; the 


ord President of the Council might well support 
ch a task, for no other way seems so likely to 
«tablish! the best means by which during the next 
«wv critical years our limited resources in scientific 
an-power and equipment may be deployed so as to 
eld the quickest and largest return in productivity 
d in new and improved products. The inquiry 
sald not be an easy one; and the evolution of a 
licy on the basis of its results could be undertaken 
ly at the highest levels. 
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ANTI-CANCER DRUGS 


i 

Approaches to Tumor Chemotherapy 

A symposium of Papers and Discussions on various 
Aspects of Tumor Chemotherapy, developed from the 
Summer Meetings of the Section on Chemistry (C) of 
the American Association for the Advancement of 
Science at Gibson Island, Maryland, 1945-1946. 
Edited by Forest Ray Moulton. © Pp. x + 442. 
(Washington, D.C.: American Association for the 
Advancement of Science, 1947.) n.p. 


TES historical introduction to this series of papers 
'À is by the doyen of American cancer research, 
W. H. Woglom, who with brilliant lucidity and 
charming modesty of style describes the use of the 
innumerable agents of mineral, plant, animal or 
synthetic origin which have figured in the untiring 
attack on malignant disease by chemotherapy. He 
believes that hormone therapy has given the first 
hopes of ultimate success. 

Algire discusses the method that he has developed 
of introducing a transparent chamber into a skin 
flap of the mouse, enabling the vascularization of 
transplanted tumours, or the regression of a tumour 
undergoing treatment with bacterial polysaccharide, 
to be observed. No doubt the method is a triumph 
of technique; but the photomicrographs are not very 
informative to the uninitiated and there is nothing 
startling about the discovery that the blood vessels 
rapidly develop to cope with the new growth; 
further, is it really necessary, to-day, to introduce an 
illustration of a photomicrographic camera ? 

Kopace’s article is on “Cellular and Surface Chemical 
Aspects of Tumor Chemotherapy”; it is no easy 
task to find one’s way through the thirty pages of 
complicated laboratory data and question-begging 
hypotheses. His thesis seems to be that one group 
of chemotherapeutic agents acts by selective nucleo- 
protein dissociation. Although there are references 
to selective destruction of neoplastic cells in vitro by 
these compounds, no mention is made of the results 
of tests in vivo. It is to be feared that some hiatus 
was discovered between physico-chemical hypothesis 
and biological facts. 

Aptekman uses an alcoholic extract of transplant- 
able rat tumour to destroy grafted tumours in other 
rats; but his extract contained about 20 per cent 
alcohol which alone, apart from tissue constituents, 
could scarcely have been encouraging for the growth 
of the tumour. 

Turner and Miller’s paper on “The Chemistry of 
Substances Specific for the Stimulation of Lymph- 
opoiesis and Myelopoiesis” describes the investigation 
of agents present in the urine of patients with myeloid 
leukemia which produce myeloid metaplasia in the 
organs of experimental animals. Heinle, Hirschmann 
and Wearn also write on the myeloid metaplasia 
factor in human urine; but their work is obviously 
unfinished, for they state: “This issue obviously is 
not decided by the fact that the protein‘ fractions 
prepared from various urines show great differences 
in biological activity. These observations, however, 
eould suggest that the active principle in these 
fractions may possess the degree of structural 
specificity that one expects to find in a regulatory 
hormone.” These two papers deal largely with the 
biochemistry of the substances from urine which 
influence the myeloid tissue; on the other hand, the 
discussion -which followed the papers centred around 
the interpretation of the pathological changes in the 
injected animals. 
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Tannenbaum, in his paper “Role of Nutrition in 
the Origin and Growth of Tumors", puts forward 
the evidence for his thesis that, in mice, a 60 per cent 
calorific restriction inhibits the development and 
reduces the incidence of spontaneous mammary 
eancer, and also retards the formation of induced 
skin, subcutaneous and lung tumours by hydro- 
carbons. Such experimental results are supported by 
statistical data from insurance companies which 
indicate that overweight human subjects are par- 
ticularly liable to cancer. "m. 

Opie, in “Influence of Diet on the Production of 
Hepatic Tumors induced by p-Dimethylaminoazo- 
benzene", states that a rice diet facilitates tumour 
formation, and that kidney and liver in the diet 
inhibit it, as do also riboflavin and nicotinic acid. A 
low-protein or high-fat diet was favourable to 
tumour production, whereas a high-protein or low-fat 
‘diet effected some retardation. Diets that protect 
against cirrhosis also protect against neoplasia; but 


tumours can arise in the absence of cirrhotic - 


changes. | 
A group of papers by Lewisohn, Laszlo, and C. and 
R. Lenchtenberger, taking up, with discussion, sixty- 
eight pages, on “Chemotherapeutic Regressions of 
Transplanted and Spontaneous Cancers in Mice", 
deals with the use of the L. casei factor (folie acid) 
as inhibitor. Their results are severely criticized in 
papers by Sugiura and by Zahl and Hunter, who find 
no convineing evidence that this substance does, in 
fact, inhibit tumour growth. ; 
A historical account is given by two descendants 
of William B. Coley of his treatment of malignancy 
by bacterial toxins. There follows a series of papers 
(45 pages) by a large group headed by Shear, bearing 
the resounding title of “Some Aspects of a Joint 
Institutional Research Program on Chemotherapy 
of Cancer: Current Laboratory and Clinical Experi- 
. ments with Bacterial Polysaccharides and with 
Synthetic Organic Compounds". Unfortunately, this 
monument of organisation and industry has not as 
yet yielded chemotherapeutic results of proportional 
significance. One is tempted to ask whether it is 
really necessary to reproduce a photograph of a 
small bottle bearing the legend, "Sterile solution of 
polysaccharide prepared for clinical use. Sterile 
eotton plugged needle, inserted through the outer 
region of the rubber stopper, extends into the bottle.” 

More than a hundred pages are devoted to a num- 
ber of papers on nitrogen mustards (chloro-ethyl- 
amines) for the tréatment of lymphomas, leukemia 
and allied conditions. The. energy expended in these 
investigations and in the preparation for publication 
must have been immense; nevertheless, the opinion 
has been expressed by some authorities that the 
mustards are not superior to X-rays in the treatment 
of these types of malignancy. 

Huggins, in an admirable paper of four and a half 
pages,.describes the “Antiandrogenic Treatment of 
Prostatic Carcinoma in Man"; more space might 
have been given to an account of this valuable 
contribution to tumour chemotherapy. Reinhard 
and Womach describe the application of radioactive 

' phosphorus to the treatment of leukemia, Hodgkin’s 
disease and polycythemia, of which only poly- 
cythemia is benefited by this agent. i 

The two papers by British investigators, Haddow 
and co-workers, and Parry and Innes, dealing with 
the use of urethane in the treatment of lymphatic 
and myeloid leukemia, lead to the conclusion that 
the drug certainly has a temporary &meliorative 
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effect on the disease; but unfortunately the improve- 
ment is not maintained. ; 

Engelbreth-Holm and Stamer's paper is on ‘the 
somewhat heroic treatment of leukemia with the 
most powerful carcinogen (9 : 10-dimethyl-1 : 2-benz- 
anthracene); one of the patients was still alive 
eighteen months after treatment. ' 

Geschickter and Reid contribute an account of the 
use of oil-soluble organo-metallie compounds in 
malignancy ; iron, cobalt, copper, manganese and 
nickel were given in the form of fatty-acid—phthalate. 
derivatives. Leukemias responded favourably to: 
these substances, as they do indeed to other drugs 
and radiations. 

Much of this book, or rather collection of papers, 
makes tedious reading, for a large part consists of 
detailed technicalities somewhat distantly related to 
the aim. expressed in the title. It is doubtful if the 
verbose accounts of laboratory or clinical findings 
will interest any but the pure specialists, which may 
help to explain why the verbatim reports of the 
discussions which followed the papers are nearly 
always more interesting than the papers theniselves. 

I. HECER 





TESTING PETROLEUM 
HYDROCARBONS 


Standard Methods for Testing Petroleum and its» 

Products 
Ninth edition. Pp. xlviii + 616. (London : Institute 
of Petroleum, 1948.) 31s: 

HE first edition of “Standard Methods” appeares 

in 1924, initially at the instigation of Sir Bovertor 
Redwood and following labours of the pionees 
committee under Prof. Brame. During the ensuing 
twenty-four years the volume has steadily grown i 
stature and authority; once again, in this nintl 
edition we recognize a mandate for laboratory, 
procedure which for long past has commanded inter 
national respect. As is the ease with preparation o. 
other ‘standards’, whether governing quality o 
materials or guiding methods by which that qualit: 
is assessed, few realize the enormous amount of wor 
put in voluntarily by specialists representing ever: 
possible angle of the subject concerned. Standardi 
ization committees are notoriously time-consumin, 
bodies, and this particular case has clearly been Ne 
exception; apart from the main committee, no les 
than sixty-two sub-committees, panels and workin, 
groups, involving some two hundred and sevent 
experts, contributed to this considerable task, an 
it may be said at once that it has been worthil 
discharged. 

Naturally the technician familiar with previov 
issues of this volume will want to know wherein : 
differs ‘from its predecessors. Only two methot 
have been withdrawn, namely, acetate content e 
solvents and halogen content in lubricating oil. Tt 
new methods comprise determination of chlorine j= 
lubricating oil, knoek-rating of aviation fuels (ric 
mixture), lead, copper and iron in lubricating oiWd 
oil separation on storage of grease and spectrograph. 
analysis of inorganic constituents of ashes; this la 
is a welcome inclusion of a technique now so free 
employed in inorganie analysis. 

Revision of existing methods affects the corrosi 
test for lubricating greases, diluent content of cran 
ease oils (Diesel fuel diluent), distillation of cut-ba» 
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bitumen and road oil, ignition quality of Diesel fuel, 
knock-rating of aviation fuels (weak mixture), knock- 
rating of motor fuel, penetration of greases and 
petroleum, saponifiable matter, smoke-point and 
unsaponifiable matter in drying oils. Some minor 
alterations concern thermometers employed in determ- 
ination of specific gravity (I.P. 46W. Gravity 
Balance’) and specific refractivity (‘I.P. 45W. Refrac- 
tometer’). 

The format of this volume follows much the same 
pattern as the eighth edition. Both arrangement and 
kndexing reflect great credit on the editorial sub- 
(committee and permanent, officers of the Institution 
concerned. No one involved in routine investigation 
«of petroleum and its products can afford to be without 
this latest “Standard”. H. B. MUNER 
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CHEMISTRY OF ACETYLENE 


The Chemistry of Acetylene and related Com- 
pounds 

wWy Ernst David Bergmann. (Polytechnic Institute of 

Wrooklyn : Lectures on Progress in Chemistry.) Pp. 

‘vii + 108. (New York and London: Interscience 

Publishers, Inc., 1948.) 18s. 


‘HIS book is the latest representative of a series 
of short lecture-monographs. The title would 
seem to be rather grandiloquent for a work of this 
rype ; but, in fact, the author has managed to consider, 
albeit superficially, most of the reactions and trans- 
Kormations of this important class of organic com- 
pounds. 
The first lecture enumerates the thermodynamical 
and physical data connected with the triple bond 
«and also deals with addition to acetylenes, the 
‘iso-acetylene’ hypothesis and the reactions exhibited 
tby compounds containing the ethynyl group. The 
second discusses the addition of nitrogen compounds 
+o acetylenes and then proceeds to give an admirable 
orécis of the researches of Reppe. The work of the 
BWeizmann school is described a little over-enthu- 
dastically ; but this is perhaps natural in a publication 
«y one of its members. This latter section serves a 
iseful-purpose in making available the results of this 
ichool in a form for easy reference; hitherto they 
mave been scattered throughout the patent literature. 
«any tantalizing references to unpublished work are 
waentioned ; in particular, one awaits with con- 
iderable interest the details of the vapour-phase 
3omerization of dimethylethynylcarbinol to 8-methyl- 
rotonaldehyde. The last lecture describes the nature 


f the condensation catalyst employed by the Weiz. 


aann school and continues with a discussion of 
cetylenic polymers, including vinylacetylene and 
ayclooctatetraene; the book ends with a brief 
«count of naturally occurring triply-bonded com- 
ounds. References are amply provided throughout. 
The book is written in a highly personal manner, 
nd many of the mechanisms accepted by the author 
aust be considered to be still sub judice. The style 
on the whole clear and concise, although irritating 
edantries occasionally occur (for example, the use 
WK ‘analogon’ for the far more usual ‘analogue’). 
*ver-compression has rendered one sentence (p. 88). 
«mpletely beyond comprehension. The author 
ieceeds in conveying the spectacular synthetic 
ossibilities of the acetylenic compounds and the 

imulating experience of working in this field. 

R. A. RAPHAEL 
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Werkstoff Aluminium und seine anodische Oxyda- 
‘tion 

Ein Handbuch und Ratgeber für den Praktiker. 

Von Dr. Max Schenk. Pp. 1042. (Bern: A. Francke 

A.-G., 1948.) 188 Swiss francs. 


LTHOUGH information on the technical re- 
inforcement of the oxide film on aluminium 
and its alloys is to be found in papers in scientific 
publications, articles in trade journals, and patent 
specifications, it is often difficult to trace, and books 
on the subject are not numerous. The issue of Dr. 
Max Schenk’s book, dealing with the subject com- 
prehensively and critically, &nd written by an author ' 
having a wide knowledge of the processes involved, 
is therefore to be welcomed. It is primarily intended 
for the practical man, but is no mere compendium 
of technical processes and applications. Dr. Schenk 
holds the view that to understand the processes 
involved, to operate them successfully, and to make 
full use of the product, requires considerable know- 
ledge of the chemistry and physics of aluminium and 
its compounds, coupled with some acquaintance with 
the various processes of fabrication to which the 
metal may have been subjected. The book accordingly 
comprises two sections, approximately equal in 
length, the first dealing with the structure, properties, 
and fabrication of the metal, and the second with the 
chemical and electro-chemical processes used to 
produce coherent oxide films and with the properties 
and applications of the product. 

The first quarter of the book is devoted to the 
metallography and fabrication of aluminium and its 
alloys, and covers constitution, casting, rolling, 
heat-treatment, forming and methods of jointing. 
The descriptions of the processes are short but 
adequate, and the treatment is essentially practical. 
Thus figures and diagrams are given showing the 
effect of alloying and of processes such as cold 
working and heat treatment on the structure and 
properties of the product, while current theories on 
these subjects are given in outline but are not dis- 
cussed at length. Stress is laid throughout on the 
behaviour of the product during anodizing, special 
attention being given to the effects of variations in 
processing conditions and of faults during fabrica- 
tion. Useful tables are included giving the composi- 
tions and properties of commercial cast and wrought 
alloys, though so far as British alloys are concerned 
the list is by no means complete. Recommendations 
are also made for optimum working and annealing 
conditions, and for solution and precipitation treat- 
ments in the case of the heat-treatable alloys. 

The next part of the book is devoted to general 
chemical theory, particularly electrochemistry, and is 
followed by an account of the chemistry of aluminium 
and its compounds. This section is comprehensive, 
clearly written, and well illustrated ; and the chapters . 
on the formation and properties of the oxide film 
should lead to a clear understanding of the technical 
processes and applications of anodizing. The section. 
dealing with the chemical behaviour of aluminium 
and aluminium alloys towards various reagents 
includes no less than sixty-three pages of tables. The 
chapters on corrosion are detailed and lucid; but 
their value is lessened by the fact that research by 
other than German workers has been largely ignored. 

The next section of the book, dealing with tech- 
nical methods of forming the oxide film, opens with 
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,& short but excellent account of the purely chemical 
‘processes, followed by a description of the nature 


and properties of films formed in various electrolytes _ 


under the application of direct or alternating electric 
current. The treatment is lucid and comprehensive, 
covering both theory and practice, and serves as an 
excellent introduction to a very detailed account of 
the commercial anodizing processes. This covers 
pretreatment, plant installation, operating conditions 
for various electrolytes, and after-treatments such as 
sealing, dyeing, and impregnation with inorganic 
pigments. Practical difficulties, whether arising from 
faults in the material or from errors during anodizing, 
are dealt with at length, and information is given on 
plant and process control, and on the testing of 
the product. The sections on process control are 
excellent; but those on testing leave something to be 
desired. Physical tests on anodized material are 
adequately described ; but for assessing liability to 
corrosion, only accelerated tests -such as the Mylius 
are considered, and nothing is said about their 
reliability. For chemical control of the metal to be 
anodized, the reader may be led to infer that quali- 
tative spot tests are generally sufficient and that full 
quantitative analyses are rarely needed. 

Applications of anodized aluminium in household 
ware, architecture, instrument-making and chemical 
plant are critically described, with reasoned state- 
ments on the most suitable type of film for each 
purpose. The book concludes with a chapter on the 
cost of plant, operation and upkeep. . 

The printing, binding and quality of illustrations 
leave nothing to be desired, even by pre-war stand- 
ards, and one can only regret that the book is not in 
English and that the price is so high. £ 

~ H. W. L. Puirnrps 


TAXONOMY AND EVOLUTION 
OF COTTON 


The Evolution of Gossypium ; 

And the Differentiation of the Cultivated Cottons. 
By J. B. Hutchinson, R. A. Silow and S. G. Stephens. 
Being the Final Report of the Geneties Department, 
Cotton Research Station, Trinidad, B.W.I. Pp. xi + 
160. (London, New York and Toronto: Oxford 
University Press, 1947.) 1858. net. . 


HE function of the Empire Cotton Growing 

Corporation is to assist in the promotion of 
cotton-growing in the various countries of the British 
Empire or Commonwealth. This aim is largely 
realized by close co-operation with the local governing 
authorities in.the various territories, by carrying out 
a wide programme of research designed to maintain 
or improve the quality of the crops and to increase 
yield by selection and initial expansion of new seed 
stocks, by overcoming and circumventing pest and 
disease attack, and by effecting improvements in 
many aspects of tropical and sub-tropical crop 
husbandry. The Corporation started a main Cotton 
Research Station in Trinidad in 1926 and encouraged 
fundamental studies in botany, plant physiology and 
genetics so that cotton breeders would have firmer 
foundations for their work on the commercial cotton 
crops. The increasing complexity of many modern 
problems necessitates a considerable extension in 
this side of the work of the Corporation. The Trinidad 
Station has been closed and a new, larger station is 
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being established in Uganda, where closer contac 
with the field-workers in Africa may be made. 

The transfer of activities from Trinidad to Ugand 
has caused a temporary but unavoidable halt in 
many activities." The joint authors of the book unde 
notice have therefore taken this opportunity t 
review the progress made while they were working a 
a team in the Genetics Department in Trinidad, anc 
to survey many lines along which future research 
could be usefully directed. Many of the authors 
detailed investigations haye been published separatel: 
from time to time. The present work reviews th 
genus Gossypium as a whole by covering its classi 
fication, evolution and present position on a bash 
broadened by critical use of much published work o 
other workers. For convenience, the book is divide: 
into four main sections. 

“The Wild and Cultivated Cotton Plants of th 
World" (1907), by Sir George Watt, is the almos 
classical monograph on the taxonomy of cotton. Da 
the light of more recent advances in the field o 
genetics and cytology, coupled with morphologies 
considerations, Hutchinson has revised the class) 


' fieetion of the genus on a simplified basis, dividing is 


into eight sections, of which two contain the culti 
vated commercial cottons and six embrace the wil. 
species. 

The evolution of cotton is covered by Hutchinso» 
and Stephens. Consideration is given to the identifi 
cation of the major factors which governed th» 
evolution of true ‘commercial’ cottons from the wilgi 
and often virtually lintless, species. The origi» 
of first the Old World cottons, with the basic chromo. 
some number in the genus of n = 13, and then th» 
New World cottons, with n = 26 chromosomes 
comprising a set of thirteen homologous with th: 
genom of the cultivated Old World species and a se. 
of thirteen homologous with that of the wild America» 
species, will prove of interest to many ethnologist 
as well as to biologists. i 

These evolutionary studies are pursued further b: 
Hutchinson and Silow in the third section, which 
covers the differentiation of cotton, as the spinne 
knows it, into the complex of major and minor type 
by man. a 

In the last section, Hutchinson and Stephens con 


‘sider how new characters arise and the part player 


by polyploidy. Brief consideration is given to th 

nature of genetic variability and to the question o» 
its often desirable conservation when it may ai: 

adaptation to varied local conditions. Many of th» 
views expressed should be of both practical an. 

general interest to breeders working on the presen» 
commercial types. 

No doubt individual workers in the genetics < 
cotton may disagree in part with particular view 
held by the'authors; but agreement will be genert 
that & work of this type was long overdue, and the» 
it will faeilitate adequate interpretation of the man 
contributions made in this field in recent year: 
From the angle of the textile technologist, the basim 
groundwork of cotton genetics may seem to be 
matter of academic rather than of practical interes» 
Nevertheless, only fundamental studies in the field 
mentioned above will make it possible to &ffec 
major improvements in the present cottons of cor 
merce by the formation or transference of desirabMl 
fibre characteristics, by inducing immunity to diseas 
or resistance to pest attack, or by obtaining increase 
yields through greater adaptability to varied growtl 
conditions. E. Lorp 
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Physics 

For Students of Science and Engineering. By Asst. 
Prof. William H. Michener. Pp. x4-646. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1947.) 258. 6d. net. 


"[*HIS is a text-book, of about intermediate 

standard, in which physical principles are 
llustrated more fully than usual by examples from 
averyday life. The author claims that he has tried 
;0 encourage the student to think for himself, and 
0 this end has used the device of mentioning phen- 
„mena without explaining them. It is doubtful 
«whether this device is successful. For example, the 
xoblem of a ping-pong ball supported on a jet of 
ir (p. 135) is not one that the student should be 
xpeeted to work out for himself; nor is that of the 
oncentration of the scattering by a diffraction 
rating into one particular order (p. 353). Topics 
wich as these are best omitted completely in an 
atermediate text-book. 

Some of the diagrams are rather poorly drawn. 
In p. 343, for example, a lens system is shown with 
ll the deviations produced at a single surface of 
«ach lens. On p. 364 a ray of light is shown being 
lispersed into three representative rays at one 
surface of à prism, these three then emerging from 
mie other surface parallel to each other. Further, 
Inese parallel rays are caused to diverge by a con- 
erging lens! Such diagrams place the serious 
oe at a disadvantage with respect to the casual 
sader. 

In short, this text-book has some serious faults 
rad does not appear to have any particular points to 
ommend it in competition with the many others 
"hat exist. { 


soilless Growth of Plants : 

y Carleton Ellis and M. W. Swaney. Second 
lition, revised and enlarged by Tom Eastwood. 
p. x+277. (New York: Reinhold Publishing 
-rporation; London: Chapman and Hall, Ltd., 
3047.) 288. 6d. net. 


YDROPONICS, -or soil-less culture, has made 
considerable progress during the last ten years, 
«pecially in America and in areas where heat and 
"ought make it difficult to produce vegetables under 
dinary conditions of soil cultivation. While the 
'8 edition of Ellis and Swaney’s book catered 
ainly for the amateur or general reader, Eastwood's 
vision deals largely with the commercial side. This 
vision hag been so drastic that little of the original 
xt remains; but there is no indication of this in 
4e foreword or elsewhere, thus failing to give due 
edit to the original authors.  ' 
Many types of equipment have been developed for 
‘b-irrigation and gravel culture methods, and in 
ascribing these, Eastwood indicates the weak, as 
ell as the strong, points of the outfits, with the 
obable causes of failure where initial success has 
«t been followed up in later work. Specially valuable 


© the practical working details for procuring the ` 


»eessary chemicals, making up and analysing the 
watrient solutions and.the care of the apparatus 
«»eded. Plants grown in soil-less culture are not 
mmune to many of the common pests and diseases, 
is too often believed, and precautionary methods 
«ainst them are suggested. 
With the growing interest in soil-less cultures, this 
vision should be of much value to scientific workers, 
mmeréial growers and amateurs alike, as its in- 
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sistence on practical details should help to overcome 
many of the difficulties inherent in the method. As 
a work of reference it should also play its part in the 
considerable advances that may be expected in 
hydroponics in the course of time. W. E. B. 


The Ventilation of Bee-Hives 
By E. B. Wedmore. Pp. 116. (Petts Wood: Bee 
Craft, Bracken Dene, Manor Way, 1947.) 7s. net. 


R. WEDMORE has done a further service to 

beekeepers by bringing together, discussing 
and criticizing in his latest book the available data 
on the subject of hive ventilation. This is a subject 
to which Mr. Wedmore has devoted’ considerable 
time and on which he speaks with authority. It is, 
of course, of the very greatest importance to a 
proper understanding of those conditions which are 
necessary to ensure satisfactory living conditions 
for colonies of hive-bees both in winter and 
summer. 

The reader will be left in no doubt that the con- 
clusions reached from analysis of the data on hive 
ventilation, which have so far been obtained, clearly 
support the application of the relatively spartan 
methods of wintering bees which are to-day advocated 
almost unanimously by the leading authorities both 
in Europe and in North America. It is of interest to 
students of beekeeping practice to note that these 
methods, which are still regarded with suspicion by 
some beekeepers, were employed and recommended 
by leading beekeepers so long as fifty years ago. 

Besides discussing such matters as the form of the 
winter cluster, air currents within the hive, the 
disposal of water and carbon dioxide, and tem- 
perature control, the author also discusses such & 
practical matter as hive design. 

This is a most stimulating book not only on 
account of:the interesting analysis of the data 
presented but perhaps even more because of the 
gaps in our knowledge which such analysis discloses. 

C. Q. BUTLER 


Genetics 

By Dr. H. Kalmus, in collaboration with Lettice M. 
Crump. (Pelican Books, A.179.) Pp. 171. (Har- 
mondsworth: Penguin Books, Ltd., 1948.) 1s. 6d. 


ENETICS is one of the youngest, yet also one 
of the most actively developing, branches of 
biology. At present neither its own theoretical 
structure and internal consistency nor its importance 
for general biology and human affairs is widely 
appreciated outside the immediate circle of geneticists 
themselves. This is in a great measure due to the 
lack of books giving simple accounts of the subject, 
particularly in its broader connexions. 

Dr. Kalmus’ ‘Pelican’ should therefore command 
& wide audience. It is a formidable task to compress 
even an outline of genetics into 171 pages, and there 
are inevitably omissions and over-simplifications. 
The author is, however, to be congratulated on his 
attempt to include consideration of the wider impli- 
cations as well as the narrower basis, even though in 
places his discussion may not commend itself to all 
his fellow geneticists. Care is taken to explain the 
genetical terms used, and a short glossary is given as 
well as suggestions for further reading. It has, 
however, proved impossible to explain all the more 
general biological terms which are used. The book,. 
therefore, may well prove to be of greatest value 
to those who already have some biological back- 
ground. 
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MOVEMENTS OF POPULATION IN 
THE BRITISH COMMONWEALTH 


T the Brighton meeting of the British Associa- 
tion, a symposium was arranged by Section E 
(Geography) on population movements in the British 
Commonwealth. Prof. C. B. Fawcett contributed a 
paper on the geographical aspects of the subject ; 
Prof. Brinley Thomas (Section F: Economics) dealt 
with it from the point of view of an economist; and 
Mr. R. R. Rawson analysed the particular problem 
of White settlement on inter-tropical highlands, with 
special reference to Kenya and ‘Rhodesia. 

Prof. Fawcett introduced his analysis with the 
main facts about the distribution of population in 
the Commonwealth. He described it as the least 
densely peopled of the major political units of the 
world. More than half the total area consists of the 
arctic or sub-arctic regions of Canada, or the arid 
and semi-arid zones of Australia and South Africa. 
The Dominions, the total area of which covers about 
one-seventh of all the inhabited land, contain not 


:. more than one-fifteenth of the good agricultural land 


of the world. England, with its 40 million people on 
50,000 square miles of land, that is to say, about 800 

persons a square mile; is the most densely settled 
country in the world. The striking unevenness of 
the distribution of the population of the Common- 

' wealth raises the question whether the younger 
: Dominions are under-peopled. 

In considering this very topical problem, Prof. 
Fawcett saw reason to approve measures such as the 
‘White Australia’ policy. He stressed that any 
‘foreign’ minorities which remain distinct com- 
munities in the population tend to lessen its social 
and political unity, and that the acute colour problems 
in South Africa and the United States are an object- 
lesson which justify Australians in their determ- 
ination to keep out races difficult to assimilate. 
Prof. Fawcett doubted whether the economic effects 
of immigration are the most significant ones. To 
quote his words, “the colour problems of the United 
States and the communal differences of India are 
sufficient evidence that the world has not yet reached 
the level of civilization in which a plural society, with 
wide cultural or racial difference between its com- 
ponent communities, can form a satisfactory social 
or political unit of free people". 

Prof. Fawcett cited with approval the following 
estimates of the probable populations which the' 
Dominions could support at the present standards of 
living: Australia, 30-50 million; Canada, 60—100 
million. In Australia the increase could be brought 
about in three ways: by closer rural settlement in 
the well-watered areas, expansion of tropical agri- 
culture in the east coastal areas of Queensland, and 
industrial development based on mineral resources, 
especially coal. Britain could not be expected to 
supply agricultural migrants, in view of the drive to 
grow more food-at home. Similarly, while full 
employment continues, there would be little chance 
of a large-scale transfer of industrial workers. After 
referring to the effect of social security and the 
demographic consequences of the pre-war fall in the 
birth-rate, Prof. Fawcett concluded that any con- 
siderable migrationzwould accentuate the change in 
the balance between the lower and upper age-groups. 

The next paper, “The Economics of Commonwealth 
Migration”, was read by the present writer. The- 
argument may.be summarized as follows. Despite 
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all the efforts made to péople the Dominions witk 
migrants from Britain, there was a net overflow oj 
population from the British Empire to the rest o: 
the world amounting to 5-9 million in the year: 
1836-1900 and 250,000 in the period 1901-36. O» 
the ten million British people who crossed the sea: 
in the half-century 1845-1894, 68 per cent went t 
the United States, 16 per cent to Australia and New 
Zealand, and 12 per cent to Canada. 

What were the main determinants of thes 
migration movements? First, there was a shar} 
difference between the relative quantities of factor 
of production in the Old World and in new countries 
the marginal productivity of labour overseas wa» 
much higher than it was in Europe. Secondly 
capital exports tended to be accompanied by 
migration of labour. The last great burst of emigra 
tion from Britain coincided with the absorption of: 
considerable volume of capital .by Canada, when th» 
Prairie Provinces were being opened up in the earl» 
years of this century. Thirdly, the direction of th. 
flow of British emigrants was strongly influenced b; 
the contrast between tho high degree of equality o 
opportunity in the United States and the’ clas. 
barriers in Great Britain. Under the influence of thn 
ideas of Edward Gibbon Wakefield, British colonize 
tion policy was designed to reproduce in the overse: 
dependencies the social structure of the homelanc 


_It met with little success because the facts in th 


Colonies were too strong for it. It was the discover: 
of gold, not the colonization theories of Whitehal 
which gave a real impetus to the growth of Australis 

The inter-war period was dominated by the drastia 
immigration restrictions introduced by the Unite 
States in 1924. The consequences were far-reaching 
Agricultural protectionism was stimulated in Europ» 
and capital from the United States was encourage 
to flow to the Old World, since population we 
prevented from migrating to America. In these ne 
circumstances the Empire settlement policy launche 
by the British Government led to disappointin 
results. 'The net amount of British emigration to tk 
Empire fell from 113,000 in 1922 to 63,000 in 19201 
and during the thirties the stream actually turne 
the other way, Britain receiving an inward balance 
of 126,000 migrants from the Dominions. 

A cardinal weakness of the ideas underlying th 
poliey of peopling the Empire was the failure n 
realize that Britain was no longer able to expo: 
capital on the appropriate scale. Moreover, & sigr 
ficant change was taking place in the econom 
relationship between agricultural and industri 
countries. As the Western world became richer, 
greater proportion of income was being devoted a 
amenities, and a smaller proportion to necessities 
hence the growth of employment in personal service 
distribution, entertainment, ete. Despite this tren 
Empire migration policy continued to be based « 
extensive land settlement in the Dominions.’ Th» 
objective was not consistent with the new directii 
which was being given to the productive, forces 
the Western world by the rising level of affluence. 

Against this background, the paper proceeded 
an analysis of the bearing of migration on the curre 
economic crisis, the hypothesis of a planned transí 
of population for strategic reasons being left out 
account. Large-scale emigration would weaken t! 
lower age-groups which contain the most producti 
labour. It would be accompanied by an export 
capital which would accentuate Great Britan 
difficulties. In 1947, a year of severe crisis in t: 
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balance of payments, no less than & third of the toll 
on British reserves was caused by export of capital, 
& good proportion of which consisted of emigrants' 
funds and money invested in Dominion securities. 
Moreover, by accentuating the scarcity of man- 
power in industries where the shortage is already 
keen, emigration tends to promote inflationary 
pressure. 

The policy best calculated to help Britain overcome 
the crisis is one which would welcome appropriate 
grades of immigrants from the continent of Europe. 
A high rate of immigration makes up for a low degree 
of internal mobility. The argument that these new- 
comers would be a strain on the British economy 
since they have to be fed and housed does not bear 
analysis. They/are prepared to work in industries 
producing the most essential output—coal, textiles, 
food—and they are accommodated. in existing 
premises. The value of the marginal product of 
immigrant labour of this kind much exceeds the cost 
of the imports'and capital equipment needed for its 
employment. 

Finally, there is the long-run question whether 
Britain can hope to sustain & population of fifty 
million at anything like the old standard of living 
when outside help is no longer available. Much will 
depend on the future course of the terms of trade. 
There are strong reasons for taking a pessimistic 
view. "The industrializing of agricultural countries 


No. 4123 November 6, 


will tend to reduce exports of food from these coun-. 


tries. A study of the stages through which the United 
States has passed is instructive. In poor countries 
like India, the peasants may sell less of their crops 
on the market as the price improves; they will wish 
to consume more'themselves. Then, the principle of 
‘fair shares’ in the allocation of food as between 
rich and poor nations augurs ill for the highly indus- 
trialized countries like Britain. These tendencies 
operating unchecked mean a continuance of dear 
food for the British people: whether this can be 
masked indefinitely by a policy of internal subsidies 
is questionable. 
On the other hand, it may be that the world is on 
=the eve of a great advance in the application of 
science to crop production. Moreover, the long-term 


trend in consumption habits noted in the inter-war 


period may yet reassert itself. The most reasonable 
«expectation is that the terms of trade for Britain 
will fall somewhat from their present level, but will 
never again reach the favourable ratio experienced 
between the two World Wars. If the people respond 
ato this stern challenge by increasing and rearranging 
their productive power, there is no reason why & 
molerable equilibrium cannot be found for a population 
of fifty million. There need be no mass emigration. 

In the third paper in the symposium, Mr. R. R. 

mRawson considered in detail the factors determining 

wiVhite settlement in Kenya and Rhodesia. Looking 
so the future, he saw signs of a more considerable 

mVhite settlement in East Africa for strategic reasons ; 
out in view of the lack of mineral resources in Kenya, 
such a plan would entail linking Kenya with the coal 
and iron deposits of Rhodesia. 

The open discussion ranged widely over the ground 
*overed by the three papers. One of the questions 
o)eated in detail was the future of the terms on 
which Britain can expect to purchase imported food. 

W&eference was made to the views of authorities in 
ther Sections of the British Association, who had 
Jointed out that the effective supply of food could 
3e greatly inereased if the heavy loss due to destruc- 
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tion by vermin could be partly eliminated. It was 
signifieant to observe the attention devoted to the 
food problem in this symposium, as in other sessions 
during the British Association meeting at Brighton. 
On the question of the White Australia policy, & 
representative of Section H (Anthropology) dis- 
agreed with Prof. Fawcett and argued that the 
difficulties of assimilating coloured peoples must not 
be shirked. Finally, I had the feeling that Prof. 
Fawcett's suggestion that Australia could increase 
her population to 30-50 million, and Canada to 
60-100 million, was much too optimistic. A careful 
‘assessment of the probable economic trends seems to 
be necessary before such estimates can be put forward 
with any confidence. BRINLEY THOMAS 





PHYSICAL CHEMISTRY OF 
PROCESS METALLURGY 


HE discussion on “The Physical Chemistry of 

Process Metallurgy”, which the Faraday Society 
held at Ashorne Hill, Warwickshire, during Septem- 
ber 23-25, showed plainly that process metallurgy is 
now as much the province of the physical chemist as 
the metallurgist. Attention at this meeting was 
devoted almost entirely to the high-temperature 
processes involved in the winning and refining of 
metals, and here in particular it seems that advances 
will come mainly from the application of physical 
chemistry. Indeed, speaking as a steelmaker, Sir 
Andrew McCance (Colvilles, Ltd.) confirmed, in his 
introductory remarks, that the advances in the open- 
hearth process over the past twenty years have come 
almost entirely from the physico-chemical approach to 
open-hearth reactions. In this article it is intended to 
touch only upon the main topics of physico-chemical 
interest. In so short & space it is impossible to con- 
sider all the problems discussed, and reference will 
not be made to those papers concerned with indus- 
trial applications. 

After an opening paper by Sir Charles Goodeve 
(British Iron and Steel Research Association), 
outlining the physico-chemical principles of special 
importance in this field, the subject was con- 
sidered in three main sections: metallic solutions ; 
roasting and reduction processes; and slags and 
refining processes. In addition, a number of papers 
dealt with the problems associated with experimental 
work in the important temperature-range between 
1,000° C. and 2,000° C. The main difficulty in handling 
substances at these high temperatures is finding 
refractory containers which will not react with them. 
Almost all substances become chemically reactive in 
such extreme conditions, since high activation energies 
for molecular processes are no longer seriously restric- 
tive. Another less obvious problem, which has caused 
large errors in the results of many equilibrium studies 
between gas mixtures and metals or slags, is thermal 
diffusion. This is caused by the large temperature 
gradients which are generally unavoidable in any 
apparatus operating under these conditions. The 
heavier components in the gas mixtures used diffuse 
away from the hot zone, and so set up concentration 
differences in the apparatus which may be maintained 
even under steady flow conditions. These differences 
can be avoided by combining adequate preheating of 
the incoming gas with a flow-rate sufficient to prevent 
any significant concentration gradients from becoming 
established. They can also be greatly reduced, as 
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shown by Mr. M. N. Dastur and Prof. J. Chipman 
(Massachusetts Institute of Technology) in a paper 
dealing specifieally with the problem, by the addition 
of a heavy inactive gas, such as argon, to the mixture. 

The present state of our knowledge of solid metallic 
solutions is rather different from that of liquid 
solutions. For solid solutions we frequently have 
& structure which has been determined precisely 
by X-rays, and an exact knowledge of the con- 
‘ditions under which one structure becomes unstable 
relative to another. 
Barrer (Bedford College, London), simple spatial 
considerations, such as the ratio of the radius of 
the interstitial atom to that of the metal atom, 
lead to a reasonably clear understanding of the. type 
of structure which will be assumed. In contrast, our 
knowledge of the chemical potentials of solutes in 
such solid solutions is fragmentary, to say the least. 
In the liquid state the reverse is the case; for, as 
Prof. Chipman showed, there are now a reasonable 
number of such solutions for which the thermo- 
dynamic data are satisfactory. On the other hand, 
we have no exact model for our liquid solution, and 
can only suppose that it differs from the solid mainly 
due to the relaxation of spatial restrictions, brought 
about by melting. This accounts, of course, for the 
marked increase on melting in the solubility of sub- 
stances present as interstitial atoms; but this very 
relaxation makes it difficult to interpret the marked 
effect of one solute on the activity of another, as 
described in the papers by Prof. Chipman and by. 
Dr. J. A. Kitchener, Dr. J. O'M. Bockris and Mr. 
A. Liberman (Imperial College, London). 

From the point of view of process metallurgy, 
kinetic aspects are mainly of interest at low tem- 
peratures in the solid state. At high temperatures, 
diffusion usually controls the rate for processes 
involving solids, and convection for those involving 
liquids. This can readily be appreciated when it 
is remembered that at 1,600° C., for example, no 
less than one collision in 10° is energetically suit- 
able for an activation energy of 50 kilocalories, as 
compared with one in 10% at 500° C. The most 
commonly investigated property of solid solutions is 
the diffusion of solute atoms in the metal lattice. 
The property most frequently measured, however, is 
the movement of the solute through a thin sheet of 
metal; but this, as Dr. Barrer stressed, is often 
governed more by surface processes than by lattice 
diffusion. A good example was provided by Sir 
Charles Goodeve and Mr. K. H. Jack (British Iron 
and Steel Research Association), who reported that 
the slowest step in the evolution of nitrogen from an 
iron-nitrogen alloy (the ¢ phase of the iron-nitrogen 
system) is the combination of pairs of nitrogen 
atoms at the surface. In the presence of hydrogen 
gas, which appears to render this combination pro- 
cess unnecessary, the evolution is 10* times faster, 
and lattice diffusion becomes rate-determining to 
some. extent. 

The value of thermodynamies in the design of 
metallurgical processes was brought out strongly in 
the section on roasting and reduction. Its application 
is particularly important in the reduction of refrac- 
tory oxides for winning such metals as magnesium, 
titanium and vanadium. A good example was pro- 
vided by Prof. L. M. Pidgeon and Dr. J. A.’ King 
(Toronto), who reported their studies of the equi- 
librium : ; 


=0a, SiO, + 2Mgig + (Fe). 


7 


2Mg0-+ 2Ca0 4- Si (Fe) 


NATURE 


As pointed out by Dr. R. M.. 


1948 vol. 162 


This is the basic reaction for the Pidgeon process, 
which was used in Canada during the War for making 
magnesium from dolomite and ferrosilicon. The 
pressure of magnesium developed by this reaction at 
1,200? C. is 19 mm., as compared with 1-9 mm. for 
the reaction, 


4MgO + Si = 2Mgi) + Mg,SiO,, 


which was investigated in Germany in 1940. The 
reason for, the difference lies, of course, in the far 
more negative free energy of formation of the calcium 
than the magnesium silicate. 

The method of representation of free energy data 
is important for those concerned with the extractive 
processes. Two methods were discussed at the 
meeting; one the plot of AG? against T', which was 
illustrated by Prof. C. W. Dannatt (Royal School of 
Mines, London) and Dr. H. J. T. Ellingham (Royal 
Institute of Chemistry, London) in their introductory 
paper to this section, and the other the plot of log K 
against I/T', which was used by Dr. M. J. N. Pourbaix 
and Madame C. Rorive-Boute (Brussels) in describing 
a series of oxide systems. Although each method has 
its merits, it would seem desirable to select one as 
standard, since the graphical representation of col- 
lected data is certain to become of increasing import- 
ance. In the light of the discussion, the AG°, T plot 
would seem to be of more general application, since 
it cari include data for a wide variety of systems in 
one diagram. With complex processes this makes it 
possible to distinguish at-a glance the important 
equilibria from the unimportant, and to see how the 
systems change as temperature and pressure are 
altered. 

Dr. P. Gross and Messrs. C. S. Campbell, D. L. 
Levi and P. J. C. Kent (Fulmer Research Institute) 
reported some interesting work on the thermo- 
dynamics of aluminium halides by measurements of 
the reaction pressures set up by equilibria of the type: 


"NaCl otiay + Algiquia) = Na(vapour) + AlClgasy. 


Direct measurements of the pressure are not possible 
on account of the reactive character of the halides, 
so they had to adopt an unusual experimental tech- 
nique. The unknown gas-solid equilibrium, together 
with & known one which does not interfere with it, 
was allowed to'establish itself in an evacuated vessel 
closed except for a capillary. outlet. This outlet 
served as a slow escape for the equilibrium gas» 
mixture, which'was collected in a suitable condenser 
on emerging from the capillary. The ratio of the 
unknown pressure to the known was determined by 
analysis of the condensate, the known pressure in this 
case being the vapour pressure of the alkali halide. 
The primary reactions which occur in roasting ano 
reduction processes were described by Dr. J. S. 
Anderson (Atomic Energy Research Establishment 
Harwell) in terms of the lattice defects which car 
occur in ionic crystals, and particularly oxides anc 
sulphides. For these materials the stoichiometric 
compound is a special case, and in general there i 
either a very small excess of oxygen in the lattice 
associated with cation holes, or excess of metal a: 
interstitial metal atoms. In the light of this know 
ledge the reduction process may be: considered. a: 
taking place in the following stages. First there i» 
chemisorption of hydrogen or carbon monoxide a» 
the surface as hydroxyl or carbonate ions, as pro 
posed by Garner, the additional valence electron: 
being accommodated by lowering the valency of on» 
or more cations and thus creating lattice defects i 
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the surface. These defects now apa into the 
lattico and increase in concentration until saturation 
4s reached, and metal or lower oxide forms as 
a new phase. In roasting sulphides one would 
similarly expect that oxygen ions would first be 
formed on the surface, creating cation holes within 
she lattice. This would be followed by destruction 
«f the positive holes as oxides of sulphur are elimin- 
«ted, and the resultant building of oxygen into the 
«attico in place of sulphur. Studies of the roasting of 
«opper sulphides by a new method reported by Prof. 
W, A. Peretti (Notre Dame, Indiana) are in line with 
his picture, for they show that the reaction proceeds 
slirectly from cupric to euprous sulphide and finally 
o cuprous oxide, and not via the formation of sul- 
„hates as previously believed. 

Our present understanding of liquid slags is far 
rom adequate. This can be attributed partly to the 
act that ionic melts in general have received little 

«ttention from the physical chemist, and partly to 
he great difficulties which arise in making con- 
rolled experiments with materials which attack 
containers of all types. As Dr. F. D. Richardson 
British Iron and Steel Research Association) 

wointed out, our ideas of liquid slag structures are 
wased essentially on our knowledge of the structures 

«f crystalline silicates, phosphates and aluminates, 
and the recognition that the liquid state differs from 
he solid mainly in lacking any long-range order. 

Khis picture is corroborated by X-ray work on silica 
lasses, which have been shown to consist of random 

motworks of silicate tetrahedra with metallic cations 
<ocated in the holes between them. The chemical 

«otentials of the components of slags have in some 
«ases been determined by slag-metal equilibrium 

sneasurements. For binary systems they can be 
"btained less directly from phase diagrams, and 
wateresting results derived in this way were reported 

«y Prof. M. Rey (École des Mines, Paris). The 
tandard states for some of the oxides and sulphides 
«f importance in slags present a problem in cases 
uch as ferrous oxide (FeO) and iron sulphide (FeS), 
which can exist over wide ranges of composition 

Mepending on the equilibrium oxygen or sulphur 

«ressures. Although failure to take account of such 

aon-stoichiometric variations may not lead to large 
rrors in total free energy changes, it was stressed by 
dr. G. M. Willis (Melbourne) that large errors may 

«e caused in the partial molar free energies of com- 
«onents in slag melts. An ionic view of slags has been 
ieveloping in recent years, and although, as Prof. 

1. A. Guggenheim (Reading) pointed out, it is irrele- 
ant, so far as slag-metal equilibria are concerned, 
thether the various atoms or atom groupings are 
mized or not, knowledge of the ionic constitution is 
«elpful in developing a detailed model of slag melts, 
nd may, indeed, be of practical importance in arc 
arnaces, Dr. J. A. Kitchener, Dr. J. O'M. Bockris 
«od Messrs. J. Tomlinson and S. Ignatowicz (Imperial 

ollege, London) reported measurements of the elec- 
tical conductivity of binary silicate melts, which 

mudicate that the conduction is mainly ionic. It 
wucreases more than one-hundredfold at the melting 
-oint for calcium and manganese silicates, and shows 
temperature coefficient compatible with the view 

185 the conductivities are due to the small, relatively 

mobile cations, and the viscosities to the large, 
-latively immobile anions. 

All those concerned with the application of physical 
«emistry to process metallurgy owe a great debt to 
-4e Faraday Society for arranging this discussion. 


No. 4123 November 6, 


NATURE 


721 


Apart from the stimulating effect of bringing'together 
workers in this field from many laboratories and 
many different countries, it has brought the criticisms 
and ideas of physical chemists outside this field to 
those who are now working in it. It is to be hoped 
that the discussion will also stimulate physical 
chemists generally to take a new interest in the 
fundamentals of some of these interesting high- 
temperature systems. F. D. RICHARDSON 
i 


VETERINARY EDUCATION : 
DEVELOPMENTS AT CAMBRIDGE 
By Da. JAMES T. EDWARDS 


(HE address before us* breathes a freshness of 

outlook which bestirs the imagination of those 
who have watched a publie awakening into the need 
for finding a healthy solution to a problem which, 
Since the onset of the Industrial Revolution, and 
even before then, has been treated in Great Britain, 
to its sad discredit, with sore neglect. 

This problem is concerned not only with the 
‘doctoring of animals’, the pursuit which the ordinary 
member of our public associates with the designation 
‘vet’. That in itself, it can never be too strongly 
emphasized, is an art which calls forth all the skill 
that is born of long and close experience, all the 
powers of keen and careful observation, and ali 
the moral. virtues of sympathy and kindliness which 
the human faculties can muster. It is an art which in 
the course of its long history has seen its periods of 
great triumph and of respect in the eyes of society, 
and its periods of utter debasement. Its triumphant 
periods have’ been within the histories of great 
empires at the height of their glory—the Buddhist, 
the Byzantine, and the Arab; and, let us hope, the 
British Commonwealth, as it is now marching to 
higher destiny, will be added to them. One of the 
worst, if not the worst and most infamous, of the 
periods in which the art suffered degradation was 
that in which the Church dominated thought and 
conduct in the Western world—the Dark Ages. Let 
us insist at once that this decline in respect for the 
art did not owe its origin to the Christian ethic, with 
its dominant note of ‘charity’. Compounding for it a 
doctrine in which the ingredients were not incom- 
patible with persisting Mediterranean cults and con- 
tained an infusion of neo-Platonism with some 
tincture of Christianity, the early Church Fathers, in 
their wisdom, shrewdly mindful of means of fostering 
moral uplift among peoples as they were at that 
time, founded a powerful hierarchy. This hierarchy 
increasingly in its interest played hard on the 
Platonic concept of the ‘soul’ as a higher state of 
being, which was immortal, and did not pertain to 
the ‘beasts’, which in their suffering were therefore 
denied both pity and mercy. (This theme has been 
well developed recently by the eminent French 
scholar and experienced veterinarian Emmanuel 
Leclainche in his book, “Histoire de la Médecine 
Vétérinaire” (Toulouse: Office du Livre, rue Alsace- 
Lorraine, 42; 1936).) The human physicians were 
hence eagerly absorbed into the Church, and their 
learning became that of the Church, disdaining 
craftsmanship and the knowledge which Plato’s 

* Veterinary Education, An Inaugural Lecture. By Prof. W. I. B. 
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contemporary, Aristotle had proved could be so 
richly garnered for the benefit of mankind from 
observation on the ‘brute creation’. It was not until 
well into the eighteenth century that craftsmanship 
became elevated in esteem as & branch of the healing 
art with the rise of the surgeons from their lowly 
standing of barber-surgeons. Nothing of this sort 
had occurred in the older civilizations where, in the 
Arab Empire, for example, the.arts of healing, both 
of man and animal, were taught side by side, with 
equal respect, in her great universities, from Baghdad 
to Salamanca. 

After the fall of Rome, and the lapse into disuse 
of her magnificent road communications with the 
lethargy that then beset humanity, the Western world 
broke up into isolated communities, governed, or tyr- 
annized, by baronial courts, the chief officials in each 
of which were the chamberlains, serieschals and mar- 
shals, It was to the marshals that was consigned the 
important office of charge of the cavalry, comprising 
both the management and treatment of the horses. 
From about the eighth century B.O., beginning in 
Babylonia, right up to the Hirst World War, the use 
of cavalry in warfare, supplying as it did to this vital 
enterprise mobility and striking power, had been a 
main concern of rulers and States. Epidemic disease 
among horses, of which the chief was glanders, 
hampered campaigns and so encompassed gravely 
their existence. During the period of the Crusades, 
with the discovery of the art of horse-shoeing and 
the need for preserving cavalry on the march for long 
distances, a new class of menial assistants to the 
marshals arose who, besides acquiring proficiency in 
the craft of making and nailing-on (ferrer) iron horse- 
shoes, were also entrusted by their masters with the 
more laborious duties in treatment, such as the 
dressing of wounds and drenching of potions. "These 
farriers, as they came to be called, soon, in the way 
of human nature, supplanted their trusting, well-bred 
masters, the marshals, usurping as they did in France 
& title common to both—maréchal-ferrant. Doubtless 
_ among them there were to be found many observant 
and worthy practitioners ; but, on the whole, 
throughout Western countries they came to be looked 
upon as an ignorant class recruited from the most 
depraved strata of the public such as the knacker- 
men and hangmen. The brutality of their treatments, 
matched only by their exorbitant charges as fees, 
was such that, as has been well said (McFadyean, 
1923), the most fortunate animals before the opening 
of the veterinary schools in Western Europe during 
the latter half of the eighteenth century were those 
which escaped notice by that class. 

There was no dearth of good literature to be con- 
sulted, such as the remarkable symposium recorded 


in the “Hippiatrika” by the Byzantine hippiatrists, . 


and emended and plagiarized in various ways 
throughout the Middle Ages by successive authors. 


Yet, strangely, the literature which was produced | 


and obtained a large circulation, such as that of the 
notorious impostor, Gervase Markham (1568-1637), 
was of the vilest, all diseases being assigned meaning- 
Jess names and little description ; but, for all there 
“was an ‘infallible’ cure that had been a long-guarded 
‘secret’, and was & shameful polypharmacy calculated 
to assuage and exploit superstition and credulity. 
An exception to this lamentable story of the West 
was to be seen in Spain during the days of her great- 
ness as & world power, where the Catholic monarchs, 
after the expulsion of the Moors, were careful in their 
own interest to preserve what was best from the 
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Arab civilization they had conquered. Among this 
best was a well-educated and highly disciplined 
profession ministering to the domesticated animals 
in particular the horse, to the governing body q> 
which profession (the Protoalbeitariat) they graciously 
accorded their own patronage. It was not until 181é 
when the Spanish Cortes, meeting at Cadiz, decided 
in an excess of liberalism, to abolish all corporate 
institutions that this valuable profession became 
disrupted, never again to recover its former dignity 
and usefulness. 

Meanwhile, concern was being felt in another way 
with the appallingly low state into which the healing 
art ministering to the animal world in the West hadı 
fallen. This concern was being felt not only by ruler: 
and States but also by those whose interest it was t« 
preserve the herds and flocks upon which the live: 
and prosperity of peoples so largely depended. From 
time immemorial, recurrent waves of devastating 
plagues among the domesticated animals had beer 
known, the most serious of these being cattle plague 
(or rinderpest). As evidence of the concern of ruler: 
may be cited that of Frederick the Great, who or 
return in 1767 from his Silesia campaign in the Seven 
Years War and fresh from witnessing the devastatior 
caused by cattle plague and the consequent horror: 
suffered by the civil population, requested the Medica 
Faculty in Berlin to draw up plans for the opening 
of & veterinary school. This the professors of the 
Faculty did reluctantly, but added at once,.almosm 
reproachfully, that it was hoped it was not to be 
further expected of them to soil their hands in the 
earcases of beasts. The low ebb of affairs in thi» 
respect in Britain was decried by the wise an: 
observant physician, Sir Thomas Browne (1605- 
82) (Smith, F., “The Early History -of Veterinar, 
Literature and its British Development”, 1, 311 
1919), the author of “Religio Medici”, who in hi» 
book “‘Pseudodoxia Epidemica" bewailed the ignor 
ance of the ‘common farriers’ to whom only recours» 
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‘could be had by stockowners at the time, and appeale: 


for the raising of a new class whom he designated by. 
@ term new to the language, ‘good veterinarians’ 
Drawing on his massive classical scholarship, he hac 
introduced a word which was held in repute in the 
earlier history of Rome, signifying a cattle husband 
man. The solid farming peoples from whom Rome» 
then derived her man-power were much attached. t 
their cattle, the older, more mature, of which (th: 
veterini) they prized for their tillage, their respecte 
attendant being the veterinarius. 

In Britain, concern was felt not so much by it 
rulers or its Government, as by the rising agricultura» 
societies, one of which, the Odiham Agricultura» 
Society of Hampshire, initiated the movement fo 
starting veterinary education in England, while, late 
in Scotland, the Highland and Agricultural Societ; 
lent its powerful patronage to William Dick who» 
he started & school in Edinburgh in 1823. 

A Board of General Officers, sitting in London i» 
1796, decided that the best term to use for th 
educated recruits drafted urgently from the Londo» 
Veterinary College, that had been opened in 1791, fo 
care and treatment of cavalry and artillery horses i» 
the Napoleonic War was ‘veterinary surgeons’, t 
distinguish them as a corps apart from the surgeon: 
who until then had been displaying keen interest als 
in that work. The designation was afterwardam 
taken up enthusiastically’ by. fellow practitioner 
among the civil population. As the late Sir Frederic 
Smith (1857-1929), the meticulously accurate vetem 
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&nary historian, rightly insisted, however, the 
designation is a misnomer, for the practitioner of the 
healing art among animals has ever been more of a 
"physician! than & 'surgeon'. Prof. Beveridge in his 
address contends that the name was not “a happy 
ihoice". We may agree, to some extent, however, 
with Leclainche in concluding that the very lack of 
orecise meaning in it commends it; and, further, it 
19s @ safe position in language inasmuch as most 
sountries have introduced it into their language and 
so it has gained the sanction of widespread usage. 
Che powerful sanction of usage need not, however, 
ve can now better realize, compel ultimately refusal 
o employ some more explicit name when that is 
'eally needed. ..In Britain, for example, what was 
ong called the Veterinary Branch of the Board (now 
he Ministry) of Agriculture has come to be known 
«3 the Division of Animal Health. From its founda- 
ion in 1884, a similar great organisation in the 
Tnited States has been known as the Federal Bureau 
»f Animal Industry. 

The Charter of Incorporation of Veterinary Sur- 
‘eons, 1844, which gave legal recognition to the title 
f ‘Veterinary Surgeons’ as the exclusive designation 
f those who qualified from the veterinary colleges 
fter passing an examination held: by an elected 
touncil of their body, was not confirmed by Statute 
antil the passing of the Veterinary Surgeons Act, 
881, when in protecting the title ‘veterinary’, the 
xclusive right to use which had been allowed to 
ipse, a considerable body of unqualified people were 
ought on the register as ‘Existing Practitioners’. 
"he Act did not debar anyone, however, from under- 
aking veterinary practice so long as he did not use 
he title. In some progressive countries for a long 
&me the veterinary profession has enjoyed the 
»ivileges of a ‘closed shop’, and it is one of the aims 
fthe Veterinary Surgeons Act which has just become 
xw to secure the same privileges for the veterinary 
-ofession in Great Britain. 

To revert to the low ebb of affairs generally pre- 
ailing in Europe until well into the eighteenth 
entury: there was, as we have seen, a widespread 
md periodically deeply felt need for the supply of 
«lightened and skilled men to control pestilence 
mong animals; and, as the late Sir George Newman 
ightly said in regard to his own calling, ‘ ‘pestilence 
as always been the opportunity of medicine”. It is 
m Opportunity, as all who have had intimate experi- 
ace of the subject well know, that has to be quickly 
sized, for the publie soon forgets once the danger is 
ver. It has to be remembered, too, that in human 
wedicine matters were little better, for until 1745 
1ere was no formal medical education in England, 
nd theneeforward until 1782 what little that was 
iven was imparted at private schools. Now and 
zain, there were forthcoming highly gifted men, 
ithout special training for the purpose, who as if 
y intuition divined and applied wholly appropriate 
aeasures for controlling disease. For example, in 
714, Thomas Bates, surgeon to the King, by 
¿solutely applying the model system of ‘stamping- 
1t? contagion outlined by the Papal physician, 
ancisi, in 1711, succeeded in eradicating quickly 
attle plague from England. When about thirty 
»ars later the disease reappeared, recurring after- 
ards until near the close of the century, when war 
vented importations of live cattle, Bates's suc- 
«ssful experience had been forgotten or overlooked. 
he natural disappearance of important cattle 
»idemies, it may be stressed here, from Great 
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Britain during the last part of the eighteenth century 
and until the beginning of the fifth decade in the nine- 
teenth century was largely responsible for Government 
and organised societies losing interest for & long 
time in veterinary education and for its consequent 
falling after its inception in England in 1791 into 
unworthy and incompetent hands, a setback from 
which it never fully recovered, even to this day. 
James Clark, of Edinburgh, ‘Farrier’ to the King 
for Scotland, who, according to Sir Frederick Smith, 
may “well and truly be described as the father of 
Veterinary Hygiene, not only in this country but in 
Europe”, published, in 1788, a work on the "Prevention 
of Disease” which is a revelation. It was doubtless 
the application later of the principles of ventilation 
to stables advocated by Clark which brought about 
the rapid decline of glanders and other respiratory 
infections in Army horses. 

What is important so far as we are concerned in 
criticizing the work under review ts—what is not em- 
phasized in it or, for that matier, in any recent docu- 
ment—that the universities throughout Christendom 
themselves took no heed whatever of this prevailing 
deplorable state of affairs, for which learning and 
inquiry of the highest order were sorely needed. They 
were, on the whole, not only apathetic, but disdainful, 
even hostile. Several examples could be readily 
given if space permitted. 

It was not until the twentieth century had opened 
that the universities awakened, and then almost 
everywhere in the world, to a realization that the 
pursuit was worthy of the exercise to the fullest of 
such powers as were possessed by men and women of 
first-rate intelligence and general education, and that 
they must no longer keep aloof. Of all the larger 
territories, Australia, at Sydney and Melbourne 
(though this latter school is now closed), has shown 
outstanding willingness to aid advance of the pursuit 
by its universities. But already there is much to 
record in the experiences of several other countries 
upon the association of the universities with veterinary 
teaching. Britain has lagged; but there have been 
peculiar difficulties. 

How, in the meantime, veterinary education 
developed has been well touched upon in the address 
under review, and it would exceed the compass of a 
short article even to give a bare summary of the 
complicated story. The time was doubtless ripe dur- 
ing the latter half of the eighteenth century for it to 
begin, as it did, with the opening of a veterinary school 
at Lyons in France in 1761, and the historian can 
now, well discern that elsewhere it made many 
very bad beginnings. The paramountcy of the horse, 
which came about with the improvement of road 
communications early in the nineteenth century, 
when the Industrial Revolution got into full swing, 
followed later by decline of the horse which came 
about early in the present century with the mechan- 
ization of road transport, have been major phen- 
omena that have strongly impressed themselves on the 
trend of developments. The Agricultural Revolution, 
which coincided with the Industrial Revolution and 
largely resulted from it, is another phenomenon, the 
importance of which had been largely masked and 
ignored in veterinary developments by deflexion of in- 
terest, often entirely, to the former one of the ascend- 
ancy of the horse. What this Revolution brought.in its 
train was a complete change in the livestock husbandry 
of Britain and, indeed, of almost all countries, the 
exceptions being those countries like India and 
Egypt which stil employ cattle mainly as & source 
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of motive power in agricultural operations. Other- 
wise, with the aggregation of large masses of people in 
towns which needed feeding, and with the enclosure of 
the commons and the abandonment of the open field 
System of farming, and, again, with provision for 
winter feeding of stock, consequent on storage of 
fodder and introduction of root crops, no less than 
the temporary absence, as already indicated, of 
major plagues, the cattle became transformed, largely 
through the genius of breeders like Robert Bakewell 
(1725-95) into types that were destined ‘fo’ meet 
the clamour of the towns for food, namely, meat and 
milk. England from being a wool- and wheat-export- 
ing country for centuries had now new assets and new 
outlets, a prime asset being no longer her sheep, and 
wheat had to become an imported commodity. of 
first magnitude. The invention of refrigeration, which 
enabled meat supplies to come from abroad, and the 
improvement of internal transport, so that milch 
cows need no longer be kept in cities, have again 
changed the problem confronting the veterinarian, 
who, paradoxically, with each succeeding change that 
seemed to foredoom his ealling to extinction, has 
found himself confronted with a transformed yet 
ever-expanding field for enterprise. 

Great triumphs lie already to his credit: in 
Britain, cattle plague was eradicated, after it was 
again introduced after a long lapse in 1865, when 
heed was paid at last to his counsel, so that when in 
1870 it reappeared it was promptly eradicated. The 
legislation introduced at that time laid the foundation 
for State veterinary control of animal disease in Great 
Britain. Glanders again was eradicated in 1913; 
besides, nearly all the other major plagues, like bovine 
pleuropneumonia, rabies and sheep-pox, had by then 
been eliminated. Foot-and-mouth*disease has been 
several times eradicated; but difficulties lie in pre- 
venting re-introduction with imported animal pro- 
ducts. There remains, however, a mass of insidious 
disease which is very seriously limiting productivity 
and is sometimes a grave direct danger to man 
himeelf. Tuberculosis has become rampant among 


our cattle herds; but there seems no reason, particu- 


larly in the light of experience gained abroad, in the 
United States of America, Finland and Norway, why 
it should not be eradicated in time, effective legis- 
lation to bring about that result having been 
introduced only in 1935. Besides tubérculosis, other 
serious diseases affecting our dairy herds are sterility, 
contagious abortion, mastitis and Johne’s disease, and 
much has been achieved already in better understand- 
ing of them and devising control. Great success has 
followed proper investigation, within the last three 
decades, of the diseases of sheep. Pig diseases are, 
for the most part, well in hand. In countries abroad, 
there have been magnificent achievements. Striking 
examples which may be cited are, first, in the United 
States, besides the suppression of tuberculosis in cattle, 
still earlier, following brilliant research, the eradication 
of Texas fever, & disease which afflieted the southern 
States to such an extent that economie cattle-raising 
had become impossible ; secondly, wisely guided by 
the statesmanship of-Botha and Smuts after the Boer 
War, the abundant financial resources available from 
the Rand were deflected without stint towards 
ridding the country of animal diseases which were 
playing havoc with its development as an 
agricultural country; and, in this endeavour, the 
successes Which attended the labours of the late Sir 
Arnold Theiler and his disciples exceeded all 
-anticipation. 
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Knowledge in nearly all departments has so faw 
advanced within the last few decades that we car 
discern more clearly wherein skill of the kind that i» 
to be derived from a sound veterinary education car 
be placed at the service of humanity. First, advances 
in nutritional science have been enormous, anc 
they indicate plainly that a large proportion of the 
human race lacks adequate and proper feeding 
without which there must be physical deterioratior 
inescapably predetermining mental and moral en 
feeblement. The stage at which this must be rectifier 
is at the earliest, from conception, the pregnant anc 
nursing mother and young offspring being highly 
vulnerable towards inadequacy of dietary con 
stituents comprising especially first-class proteim 
and several other substances the richest source 
of which are milk, eggs, butter, cheese and othe 
products of animal origin. A standard of livina 
needs to be attained, therefore, at which there 
shall be no lack of these ingredients, and animal lif 
consequently needs to be safely and economically 
propagated to meet all requirements. At present 
animal life in the world falls very far short of bein, 
safe or fully economic to the producers. 

Secondly, what to the anthropologist or archzolog 
ist has been a minute span of human history, namely 
the period since the Industrial Revolution, has bee: 
fraught with enormous changes in the relationship o> 
man to his environment, and ecologically it is a grav 
question whether the powers of any species, includin 
the human species, for readjustment can withstand th» 
strain of such a drastic change. Symptomatic prok 
ably of the strain in adjustment ‘is a phenomenon thae 
has come prominently iñto veterinary experienc 
and, incidentally, proved pecuniarily remunerative» 
namely, the craving of the urban classes, from th 
humblest to the richest, for professional attention uy 
on their household pets-——dogs and cats. This source e 
revenue has more than compensated the professio 
in England for the diseppearance of the horse, anc 
during the interval between the two world wan 
when Government allowed agriculture to laps 
almost into a state of insolvency so that farmers 
could not easily pay for veterinary attention, tk 
newly opened source must have saved the veterinar 
profession itself, as to a very fair proportion of i: 
members, from dire financial straits. Some soci 
historians have emphasized that the migration e 
the rural population of England into the tow: 
after the Industrial Revolution was an unmitigate 
evil, in so far as childhood experience then was ne 
passed, as it had been immemorially, in clo: 
relationship with the numbers of other species whic 
the ecologist finds essential for the continuance » 
any species. All that, of course, awaits inquiry b 
workers in the several branches of the social science 
One cannot but be impressed in a country like Egyp» 
where the great masses of the people—the fellahee 
—persist still in a state akin to that of pre-Industri 
England, with the serenity of countenance th» 
generally characterizes those masses, compared wit 
the strained, almost tormented, expressions of tho: 
inhabitants in the few large cities who are emulati» 
the presenb urban luxury standards of the Wes 
The maintenance of a numerous and healthy rur 
population everywhere may therefore prove on prop 
investigation to be the highest achievement of goe 
statesmanship in the present troubled state of ti 
world; and, interspersed among that population 
guide it, wil be needed numerous veterinariar 
Countries like Holland, Switzerland, Hungary am 
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the Scandinavian countries generally have perceived 
things already in that way and made provision for 
veterinary education at, State expense, out of all 
proportion to what was "expended on the “starved 
and neglected” (to quote departmental committee 
eports) veterinary colleges in Great Britain in the past. 
If one proceeds to make a proper ‘job-analysis’, then 
tt wil be found that to turn out veterinarians to 
«eet the transformed and expanding situation the final 
objective of the necessary training is three-fold, being 
woncerned with, first, clinical practice (‘the doctoring 
of animals’); secondly, preventive medicine (or 
public control of the pestilences, grave or insidious, 
of the kind already mentioned); and thirdly, live- 
stock husbandry and economy (of no less public 
significance than the former divisions and essential to 
neet the social circumstances as they are unfolding 
hemselves) A whole array of sciences, many of 
which have only just emerged as sciences in their 
»wn right, such as animal nutrition, genetics, com- 
jative psychology, endocrinology, need to have 
heir proper place in the curriculum of teaching 
«ading to the vocational objectives. Mere minor 
eadjustments in the traditional curriculum are out 
«f place; but what is called for is rather a com- 
ete resetting, bearing always in mind the time in 
he trainee’s life that ought not to be exceeded and 
he expense and the important. question of his or 
wer natural aptitude. . 
Prof. Beveridge in his address has very well per- 
eived many of the implications of the changed 
ituation. The Veterinary Surgeons Act which has 
ust been passed will give him ample freedom within 
the jurisdiction of a great university to develop his 
«lans; and in all that endeavour he may be well 
ssured of the good wishes and goodwill of his British 
olleagues. That that university should have thought 
<¢ to appoint a countryman of the daughter Dominion 
f Australia to launch its plans for a complete 
eterinary education on securing at last full legal 
anction to do so is & gesture that will appeal both 
) the good sense and to the finer sentiments of 
veryone in Great Britain. Even if space allowed, 
mgression upon the recent history of the several 
‘ansactions which have ultimately led to the estab- 
«hment of this teaching at Cambridge would be 
xdious. However, finally, even in the shortest notice, 
« omit paying respectful homage to the memory of 
«e late Sir Clifford Allbutt, regius professor of 
hysió at Cambridge, who worked hard during his 
ng life to achieve this end, would be ungracious, 
yw that that end he strove so hard for has come in 
seht. 
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Prof. Ruth Benedict 


THE death on September 17 of Ruth Fulton Bene- 
«ct at the comparatively early age of sixty-one 
«prives social anthropology of one of its most 
wunulating writers and thinkers. Ruth Benedict was 
«e of the many American anthropologists who took 

eir early training at Columbia University under 
«o late Franz Boas, and she remained attached to 

at University all her life,'ending her days as the 

Ider of a chair in the Anthropological Department. 

Ruth Benedict was a vigorous teacher as well as a 

man of distinction and charm. In her youth she 
«d field-work among the Zuni of New Mexico and 


è 


NATURE 


725 


wrote a series of monographs on them. She will, 
however, be chiefly remembered for her original and 
provocative book “Patterns of Culture”, published 
in 1934; ‘Race and Racism", published during the 
War; and “The Chrysanthemum and the Sword”, 
an analysis of Japanese character which appeared 
last year. 

The fashion of her day was the conventional type 
of ethnographic monograph ; but she early cut away 
from these and marched boldly out on to the frontier 
between! psychology and anthropology. “She was 
interested from the first in the infinite diversity of 
values and behaviour patterns which are found in 
cultures of different types. She believed that these 
ideals and attitudes formed a coherent whole to which 
she gave the title ‘culture pattern’, She suggested 
that cultures could be grouped into types on the 
basis of these patterns. Cultures might be described 
as Apolonian, Dyonisac or Paranoiac, for example, or 
they could be classified as ‘shame’ or ‘guilt’ societies. 
The individual brought up in such societies was 
shaped to their dominant pattern. 

Ruth Benedict never developed a systematic 
typology on this basis. Systematic sociology was 
not the bent of her mind, and her culture pattern 
concept could not be sufficiently rigorously defined 
for comparative work of this kind. On the other 
hand, her imaginative insight and originality sug- 
gested a new field of problems for a younger generation 
of anthropologists and psychologists, and her literary 
gifts made her work available to the general public 
and very much influenced educationists. She must 
certainly be reckoned as one of the originators of the 
study of culture and personality which is such a 
dominant trend in American anthropology to-day. 

Ruth Benedict was deeply interested in contem- 
porary problems. During the War she used her 
methods and concepts to provide a study of the 
culture patterns of the Japanese for the American 
Office of War Information. At the time of her desth 
she was engaged in a study of contemporary European 
cultures, and particularly of their methods of child 
education. She visited Europe during the past 
summer and was present at the International Ethno- 
logical Congress at Brussels, where she impressed her 
fellow workers by her vigour and charm. Her death 
in the middle of an important piece of work will 
certainly be deeply regretted by anthropologists 
everywhere. AUDREY I. RIOHARDS 


Sir George Hill, K.C.B. 


GEORGE Franors Hot, numismatist, and director 
of the British Museum during 1931-36, youngest son 
of Samuel John Hill and grandson of Micaiah Hill, 
both, missionaries in India, was born at Berhampur 
on December 22, 1867, and educated at Blackheath 
School, University College School, University College, 
London, ‘and Merton College, Oxford, where he 
obtained first classes in Classical Moderations and 
Literee Humaniores, and under the influence of 
Prof. Percy Gardner devoted himself to the study of 
Greek coins. He entered the British Museum in 1893, 
where Barclay Head had recently published his 
“Historia Numorum”, still the standard text-book in 
that subject; and edited no less than six volumes of ' 
the “Catalogue of Greek Coins". The first of these, 
on the “Coins of Cyprus" (1897), was followed many 
years later by a general history of that island, the 
third volume of which, published in the present year, 
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.brings the story to the Turkish conquest in 1571. 
Meanwhile, he did valuable service as editor of the 
Journal of Hellenic. Studies and of the Numismatic 
Chronicle, edited a handbook of “Sources for Greek 
History”, and extended his special studies to Italian 
coins and medals, and the practical art of die- 
engraving. His great “Corpus of Italian Medals 
before Cellini” is his monument in this field. 

In 1931, Hill succeeded Sir Frederic Kenyon as 
‘director and principal librarian of the British Museum, 
for which he acquired the biblical “Codex Sinaiticus” 
from the Soviet Government, and the Evimorpho- 
poulos collection of Oriental antiquities, and where 
he planted the almond trees in the forecourt. He was 
created K.C.B. in 1933 and retired in 1936. He took 
ari active interest in the British Academy, the Society 
of Antiquaries, the Royal Commission on Historical 
Monuments, the Joint Archxological Committee, and 
the Hellenic and Numismatic Societies; and pub- 
lished a standard treatise on ‘“Treasure’ Trove’’. 

Hill died in London on October 18, while a 
memorial volume of the Hellenic Journal and a 
bibliography, compiled by his many friends, were 
still with the printers. Joan L. Mvnxs | 





Mr. O. H.. Latter 

THe death of O. H. Latter on October 11 has 
removed not only a pioneer in science-teaching in 
schools but also one who, at the age of eighty-four, 
was as keen in sight and in mind and as ardent a 
correspondent as men sixty years his junior. His 
last lettór in the School Science Review—character- 
istically both recalling a lecture of his Oxford days 
and insisting on accuracy to-day—appeared in June 
this year; and only two days before his death, while 
gardening, he shot one of his chief enemies, a grey 
squirrel. ; 

Latter went as a boy to Charterhouse in 1878 and 
found there two science masters'and no laboratory. 
In 1887 he took a first class in natural science at 
‘Oxford and became Berkeley fellow of Owens College, 


Manchester; he returned to Oxford-in the following. 


year as senior demonstrator to the Linacre professor: 
Next year he returned also to Keble as tutor. It was 
largely by chance—a very fortunate chance for 
science teaching—that in 1890 he returned to 
Charterhouse as senior science master. There he 
remained for thirty-six years, during ten of which he 
was a housemaster. 


Dr. Lise Meitner 


WHEN, on November 7, Dr. Lise Meitner celebrates 
her seventieth birthday, her many friends will offer 
her their warmest congratulations and respectful 
admiration on a life of great activity, during which 
she has maintained the highest reputation for experi- 
mental discoveries in radioactivity and nuclear 
physics. Dr. Meitner studied under Boltzmann in 
Vienna. Moving to Berlin, she was for a time 
‘Assistent’ to Planck. She then joined Otto Hahn 
and thus began a long. and rich collaboration, ended 
only by her flight from the Nazi regime. Her 
investigations during this period of about thirty years 
are so many’and so varied that only a few can be 
mentioned here. An early joint paper on the absorp- 
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Latter’s special interest was in Lepidoptera, 
Diptera and most particularly Hymenoptera. His 
paper in the Cornhill on wasps is typical of his gifts 
for observation and sympathetic exposition. But nc 
branch of natural history escaped him. He con. 
tributed to various scientific journals papers on shell- 
fish, the rabbit, puss-moth, cuckoo’s eggs, an odd 
contortion in dog’s mercury, and as a ‘holiday task 


in his seventieth year (with H. Eltringham) on the 


scent mechanism of the male Euplea. No living 
thing seemed to him to have been so well studied 


that nothing new could be observed about it, a: 


witness his papers on the breathing of tadpole: 
(1923) and the dispersal'of burdock (1941). 

But Latter was far more than an observer, a writer 
of broad and lucid text-books and a teacher, great a: 
is the debt his pupils owe to him and continue tc 
acknowledge. He was a founder of what was ther 
the ‘Public Schools’ Science Masters’ Association’ 
and his profound belief in the value of science (an 
especially biology) as'an essential, and not merely < 
vocational, element in education has had an influence 
far beyond the public schools. Addresses of his exis» 
on this, his favourite, subject to the British Associa 
tion, the Association of.Preparatory Schoolmaster: 
and the Rotary Club of Colombo; and apart from 
this wider appeal his public spirit made him for many, 
years the most valued chairman of Godalming Highe: 
Education and Corporation Museum Committees anc 
of the governors of Godalming County School. Fifty 
eight years of meteorological observations have endet 
with his passing: his immense contribution tx 
education remains. J. C. THOMSON 


WE reget to announce the following deaths: . 


Prof. Johan Hjort, For.Mem.R.S., known for hia 
sea-fisheries investigations, on October 7, age» 
seventy-nine. 

Prof. Gustave Roussy, académicien libre of th. 
Paris Academy of Sciences, formerly rector of th 
Sorbonne and director of the Cancer Institute of tb» 
Faoulty of Medicine, Paris, on September 30, age 
seventy-three. i 

Dr. J. H. M. Wedderburn, F.R.S., professor c 
mathematics in Princeton University, aged sixty 
six. ^ 
Dr. C. M. Wenyon, C.M.G., F.R.S., formerl 
director-in-chief, Welleóme Research Institution, o 
October 24. . 


NEWS and VIEWS 


tion of B-rays was followed by the discovery, wit 
von Baeyer, of homogeneous groups in the f-ra 
emission from radioactive bodies. This opened up 
new field, to which she returned again and again i 
subsequent years, taking a leading part in tb 
elucidation of B- and y-ray spectra and in the stud 
of the properties of B- and y-rays. To the earlic 
period of collaboration belongs also the discovery « 
protoactinium in 1918. In later years she worke 
with Hahn, and also with Strassmann, on tk 
neutron-induced radioactivity of uranium. Afte 
Hahn and Strassmann had discovered the presence « 
active barium in irradiated uranium, and thereb» 
established the division of the uranium nucleus, D 
Meitner and her nephew’ O. R. Frisch gave, in. 
letter in Nature in March 1939, the first physic» 
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pieture of tho flasión process, introducing the term 
‘fission’ and making an estimate of the energy libera- 
tion. Using the method of recoil, which she and 
Hahn. had applied so effectively in the early days of 
radioactivity, she was later able to show that the 
bodies previously called ‘transuranic’ did, in fact, 
originate by fission. Since 1939, Dr. Meitner has 
worked in Stockholm, where she now directs & small 
but active laboratory. Enjoying good health and 
abundant energy she can, while looking back on a 
life full of high achievement, also look forward to 
further years of happiness-and success. 


Nobel Prize for Medicine : Dr. Paul Müller 


Tas award of the Nobel Prize for Medicine for 1948 
has been made to Dr. Paul Müller for his discovery 
of the effects as an insecticide of D.D.T. Drs. P. 
L&uger, P. Müller and H. Martin were the leaders 
of an intensive research for insecticidal chemicals in 
the Basle laboratories of J. R. Geigy, S.A., which ex- 
tended more than twenty years. The researches were 
directed originally towards the discovery of moth- 
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proofing agents to be incorporated in fabrics. It was . 


in the section of research entrusted to Paul Miller 
that D.D.T. was actually synthesized and its contact 
insecticidal properties discovered. It seems to have 
been in the course of field trials that its remarkable 
effectiveness against the Colorado beetle was noticed. 
It was soon found to be equally toxic to the louse 
and the mosquito. The material was brought to the 
notice of medical entomologists in Great Britain and 
the United States at a critical moment in the War 
when the supplies of pyrethrum were rapidly falling 
short of the demand. Soon it was being produced in 
very large quantities on both sides of the Atlantic. 
It proved of enormous value in combating typhus 
&nd malaria during the War, and now it is being 
employed with success in campaigns for the com- 
plote eradication of malaria from island areas. It is 
m equally valuable weapon in agricultural entomo- 
ogy and has provided & great stimulus to the search 
for yet other insecticides. 


Or. G. M. Vevers 


Dr. G. M. VEVERS, superintendent of the Zoological 
Society of London, will be retiring for medical reasons 
at the end of the year. He received his medical 
sducation at St. Thomas’s Hospital, London, and 
served in the First World War as a captain in the 
R.A.M.C. After demobilization he became assistant 
o Prof. R. T. Leiper, in the Department of Helm- 
«thology of the London School of Tropical Medicine, 
md was awarded a Beit Medical Fellowship for 
Medical Research in parasitology. The same year 
16 was also appointed honorary parasitologist to the 
Zoological Society and spent much of his time in the 
Joeiety's prosectorium. In 1921 he went to British 
3uiana on a Colonial Office inquiry into filariasis. 
n 1923 Dr. Vevers was appointed superintendent 
af the Zoological Society in succession to the late 
%. I. Pocock. He introduced the application of the 
teneral principles of hygiene to wild animals in 
aptivity, paying particular attention to the helm- 


athic infections which used to be such a frequent. 


&use of death in newly imported animals. He also 
atroduced improvements in diet and housing, result- 
‘ag in a reduction of the incidence of dietetic diseases 
nd epidemics such as tuberculosis. He was also 
sponsible for carrying out the extensive building 
"rogramme at the Zoological Gardens, Regent/s Park, 
'ollowing.the First World War. 
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‘Dr. Vevers was closely associated with the late 
Sir Peter Chalmers Mitchell `in the formation and 
development of Whipsnade Zoological Park, in which 
he took a very special interest. He also designed 
the layout of the Dudley Zoological Gardens, and 
since the Second World War has been engaged in the 
reconstruction and rehabilitation of the Zoo at 
Regent’s Park. He is the author of numerous papers 
on helminthology and the keeping and breeding of 
animals in captivity ; also children’s books and other 
books on general natural history, and has been a 
regtilai’ broadcaster in the B.B.O. Children’s Hour 
and other programmes. He was elected an honorary 
fellow of the Royal College of Surgeons in 1946; and 
has been awarded the Silver Medal of the Zoological 
Society of London, and the Gold Medal of the 
Zoological Society of Glasgow and West of Scotland. 
After his retirement Dr. Vevers will continue to reside 
at: Whipsnade, and will be available for consultation 
by the Society in an advisory capacity. 


Botany at Rothamsted : 
i Dr. Winifred E. Brenchley 


Ox her retirement from the post of head of the 
Botany Department, Rothamsted Experimental 
Station, on October 1, Dr. Winifred E. Brenchley 
had completed forty-two years of service there. She 
went to Rothamsted in 1906 as the holder of a 
Gilchrist Studentship of the University of London, 
and in the following year was appointed to the 
permanent staff. Dr. Brenchley was the first woman 
member of the staff, and it says much for her per- 
sonality and for the quality of her work that the : 
appointment was an immediate suecess and paved 
thé way for many other women to undertake research 
in agricultural science at Rothamsted. Dr. Brenchley 
was a pioneer in the study of the effects of micro- 
nutrient elements on plant growth, and is an 
acknowledged authority in this field. Before the 
importance of elements such as boron, copper and 
manganese in plant nutrition was fully appreciated, 
she began a long series of solution-culture studies on 
elements other than the ten known to be essential. 
Her monograph ‘Inorganic Plant Poisons and 
Stimulants”, published in 1914, described her own 
results and provided a valuable critical summary of 
the scattered information then existing on the subject. 
The investigation of the effects of boron made after- 
wards is perhaps the best-known work from her 
laboratory. Dr. Brenchley’s other chief interests 
have been in the ecology of weeds, and in the changes 
with time in the flora of the permanent Park Grass 
plots at Rothamsted. The results of her earlier 
studies on these plots provided material for her book 
‘Manuring of Grassland for Hay", published in 1924. 
Dr. Brenéhley has played a very active part in the 
social life of Rothamsted, and in recognition of her 
long-continued interest in the welfare of all members 
of the staff, a presentation was made to her at a 
party held on October 22, attended by many of her 
past and present colleagues. Dr. Brenchley is to 
continue her research work at Rothamsted on a 
part-time basis. Her successor as head of the Botany 
Department is Dr. D. J. Watson, formerly in charge 
of the Crop Physiology Section, which has now been 
merged with the Botany Department. = 


Indian Archæology at the University of London 


On October 28, at the Institute of Archæology, 
London, Prof. K. deB.' Codrington, the newly ap- 
pointed professor of Indian archeology, gave an in- 
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augural lecture entitled “The Place of Archzology in 
Indian Studies". The High Commissioner for India, 
Mr. Krishna Menon, who took the chair, said that 
the creation of such a chair was very welcome and 
he hoped that it would lead to exchanges of scholars 
on both sides. He welcomed the appointment of 
Prof. Codrington, whose second home was India. In 
his lecture, Prof. Codrington stressed the educational 
value of the study of archeology, and the need of 
close collaboration between all who are interested in 
the study of India. Outlining the relations of’ the 
earliest city culture in India with north and, south 
Persia, he went on to describe the intrusion of the 
neolithic tanged-adze culture of South-East Asia with 
réference to the first appearance of the Aryans 
in! India. . The chair of Indian archeology in the 
University of London is held jointly“at the Institute 
of Archeology and the School of Oriental Studies. 


Food and Agriculture Organisation | . 


THE fourth annual conference of the Food and 
Agriculture Organisation of the United Nations will 
open in Washington on November 15. The conference 
will review the world food situation and the technical 
‘activities of the Food and Agriculture Organisation. 
It will also consider major constitutional, adminis- 
trative and financial issues, particularly the budget 
for the next financial year. The United Kingdom 
delegation will be led by Mr. Tom Williams, Minister 
of Agriculture and Fisheries; the alternate leader 
is Mr. R. H. Franklin, deputy secretary in the 
Ministry of Agriculture and Fisheries. Among other 
members of the delegation will be Sir Ralph Enfield 
(chief economic adviser) and Mr. A. T. A. Dobson 
(fisheries adviser), both of the Ministry of Agriculture 
and Fisheries; Dr. N. C. Wright (chief scientific! 
adviser), of the Ministry of Food; Sir Gerard 
Clauson, assistant under-secretary of State in the 
Colonial Office; Mr. P. N. R. Butcher, assistant 
secretary in the Ministry of Health; Mr. A. N. 
Duckham, agricultural attaché to the British Em- 
bassy; and Mr. G. R. Oake, head of the British 
Supply Office (Food) in Washington. In addition, 
Mr. James Turner, president of the National Farmers 
Union, and Mr. E. G. Gooch, president of the 
National Union of Agricultural Workers, will serve 
as advisers to the delegation. 


Biological Service in Great Britain . 


MR. HERBERT Morrison, Lord President of the 
Council, announced in the House of Commons on 
November 1 that Capt. Cyril Diver has been ap- 
pointed head of the biological service which is to be 
formed for the conservation of the fauna and flora of 
Great Britain, including Nature reserves. The 
London office of the service is at Thorney House, 
Smith Square, S.W.1. 


Society of Chemical Industry: Fine Chemicals 

Group 

THE Fine Chemicals Group of the Society of 
Chemical Industry has for its objects ‘The discussion 
of fine chemicals especially such as are of therapeutic 
or biological interest". The Group held its inaugural 
meeting at the Royal Institution on October 5, 
. with Sir Jack Drummond, chairman of the Group, 
presiding. Prof. J. H. Burn, professor of pharmaco- 
logy, University of Oxford, delivered the inaugural 
address and reviewed much of the important work 
that has been done in the production of fine chemicals 
for medicinal use. He recalled the lapse of time 
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between the discovery, of penicillin in 1929 and its 
use in 1941, and suggested that, but for the recog- 
nition of the curative value of sulphonamides, it is 
possible that the use of penicillin might have been 
held up indefinitely owing to the false notion that 
"an antibacterial agent for use in man is an impossi- 
bility”. Prof. Burn referred particularly to the work 
in the fields of tuberculosis and cancerous growths, 
of which the latter is still, in his opinion, the out- 
standing unsolved problem; it is one thing to deal 
with bacteria in the blood and extracellular fluid, but 
quite another thing when the bacterial agents aro 
inside the cell or even in the nucleus. Much knowledge 
is to be gained from the classical work of Dale and 
Laidlaw with Carr, Barger and. Ewins on adrenaline 
(and sympathomimetic amines), histamine and 
acetylcholine. It is increasingly obvious that the 
effect of chemical substances in the body is to 
modify or interfere with the action of these three 
compounds. This matter is of great importance in 
the study of anesthetics, and it would be worth while 
to promote research in this direction. In the general 
problems of research, Prof. Burn felt that the univer- 
sity worker ought to pass on more of his knowledge 
to the industrial laboratories, and the industrial men 
of science must take ‘refresher’ courses in the academic 
laboratories to keep abreast of new techniques. The 
crying need of to-day is not for more fundamental 
knowledge but more application of the present 
existing knowledge. In conjunction with this, Prof. 
Burn expressed the opinion that the value of elabor- 
ating quantitative methods for the estimation cf 
biological properties is indisputable. "This work has 
been criticized as not leading to any fundamental 
discovery; but since 1926 chemical work has been 
much facilitated by the introduction of biological 
standards, and the Pharmaceutical Society has made 
a wise decision in establishing a laboratory for the 
study of biological standardization. . 


November 6 


Cultural Geography of the Tarascan Area, Mexico 


Pus. No. 7 of the Institute of Social Anthropology, 
Smithsonian Institution, Washington, by Robert C. 
West, may be specially welcomed because it deals 
with a population in its environment in western. 
Mexico, and takes note of physical features, climate, 
agriculture, handicrafts, houses and settlements andi 
material culture generally. The geognostio map is an» 
interesting key to the environment and so are the 
maps, admittedly based on inadequate data none toc 
reliable, of climatic features, especially the frequency 
of frost on the highlands. Tarascan was an indigenous 
language of pre-Spanish days; the conquerors mis. 
used the natives in mines and elsewhere, missionarie: 
and others ‘hispanized’ large numbers of the remainder 
on great estancias (stock-raising farms) and hacienda» 
(crop farms); so the old language lingers only in the 
poorer areas which Europeans did not wish to occupy 
The recession of Tarascan speech is traced in map» 
for different periods. Wheat and barley were cultiv 
ated soon after the Spanish Conquest in order to pay, 
the tribute demanded by the authorities, and Arabie 
modes of irrigation also came in. Each community 
had owned surrounding lands in which the. chie. 
apportioned the right of user among the villagers 
Since the mid-nineteenth century, individual owner 
ship has developed ; but vestiges remain, and in some 
pueblos a head-of-family may have 2-4 hectare 
allotted sine die‘ provided he does not leave th» 
land untilled for more than two successive years 
He may sel his right-of-user, but, only to anothe 
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member of.the pueblo. The woodland is, at least in 
theory,-communal property. The gradations from 
indigenous to more or less European tradition give 
pages of special interest to this book. 
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High-Vacuum Equipment 


` PARTIOULARS have recently been received from 
Messrs. W. Edwands and Co. (London), Ltd., Kangley 
Bridge Road, London, S.E.26, of several new devices 
whieh they manufacture for use with pumps and 
vacuum equipment. These include controllable leaks 
for the continuous admission of small quantities of 
gas to a vacuum system. A dial allows any particular 
setting of the valve to be noted and repeated. The 
other equipment consists of various combinations 
of bellows and micro-switches to form pressure- 
controlled relays capable of operating a half-horse- 
power 4.0. motor. One version can be used to switch 
off power supplies, or start a motor, when the 
pressure in a vacuum system reaches any pre- 
determined value between 15 and 500 mm. of 
mercury. Another application is as a safety device 
which comes into play when the rate of flow of liquid 
in a tube falls outside chosen limits. This instru- 
ment is also supplied in a form which indicates the 
rate of flow on a dial. No doubt many applications 
of these units will be found in apparatus which has 
to run for long periods without attention. 


sColoriial Services : Recent Appointments 


THe following appointments in the Colonial 
Services have been announced: J. 8. Campbell, 
agricultural officer, Nigeria; H. D. Matheson, 
agricultural officer, Federation of Malaya; D. J. 
Parsons, agricultural officer, Uganda; J. B. D. 
«Robinson, chemist, Department of Science and 
Agriculture, Barbados; J. W. F. Chapman, assistant 
conservator of forests, Nigeria; D. A. Francis, 
assistant conservator of forests, Gold Coast; F. W. 
WGinge, geologist, Kenya; T. C. James, geologist, 
Tanganyika; D. L. Searle, geologist, Kenya; R. B. 
Smith, agricultural officer, Trinidad; M. E. R. 
[aylor,, assistant conservator of forests, British 
Juiana; J. H. Wheelan, assistant conservator of 
‘orests, Gold Coast; H. Gillman (agricultural officer, 
Manganyika), senior agricultural officer, Tanganyika ; 
Wa. Johns (agricultural adviser to the comptroller of 
development and welfare, West Indies), deputy 
Mlirector of agriculture (regional), Nigeria; R. W. R. 
alZiller (agricultural officer, Federation of Malaya), 
slirector of agriculture, Sarawak; A. Smith (rural 
«dueation officer, Gold Coast), principal agricultural 
-ducation officer, Gold Coast; F. E. Hughes (senior 
assistant conservator of forests, Gold Coast), con- 
ervator of forests, Gold Coast. 


Jniversity of London 


Tux title of professor emeritus in the University 
af London has been conferred on the following: Sir 
Alexander Fleming, professor of bacteriology in St. 
Tary's Hospital Medical School since 1928; Sir 
'raneis Fraser, professor of medicine and physician 
2 St. Bartholomew’s Hospital Medical College during 
920-34 and professor of medicine in the British 
“ostgraduate Medical School during 1934-46 ; Prof. 
WI. Gordon Jackson, professor of zoology in Birkbeck 
follege since 1928, and master of the College; and 
"rof. O. H. Lobban, formerly head of the Department 
f Civil and Mechanical Engineering and professor of 
kvil engineering in King’s College during 1935-46. 
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The following doctorates have been conferred : 
D.Sc. on Elsie M. Widdowson (Imperial College) ; 
D.Sc.(Eng.) on Hugh Ford (Imperial College), 
H. C. H. Gurney and Harry Walker (external 
students). 


Royal Society of Edinburgh : Officers for 1948-49 


‘Ar à statutory meeting of the Royal Society of 
Edinburgh, held on October 25, the following officers 
and, members of council were elected: President: 
Sir William Wright Smith; Vice-Presidents: Prof. 
W. M; B. Greaves, Prof. "James P. Kendall, Sir 
Ernest Wedderburn, Prof. A. C. Aitken, Prof. E. P. 
Cathcart, Sir Alexander Gray; General Secretary : 
Dr. J. E. Richey ; Secretaries to Ordinary Meetings’: 
Prof. E. T. Copson, Prof. Arthur Holmes; Treasurer : 
Mr. Andrew White Young; Curator of Library and 
Museum : Dr. John E. Mackenzie; Ordinary Mem- 
bers of Council; Prof. A. D. Hobson, Prof. W. O. 
Kermack, Dr. John Weir, Prof. J. H. Gaddum, Prof. 
GQ. D. Preston, Prof. S. J. Watson, Mr. R. Ll. Gwilt, 
Prof. J. N. Davidson, Mr. Edmund G. Dymond, 
Mr. Charles W. Parsons, Prof. R. W. Wheldon, Prof. 
E. M. Wright. 


Institute for the Study of Animal Behaviour 


‘Av the annual general meeting of the Institute for 
the Study of Animal Behaviour, held on October 10 
in the rooms of the Linnean Society, Dr. W. H. 
Thorpe, of the Department of Zoology, Cambridge, 
was elected president in succession to Prof. Edward 
Hindle. Dr. Thorpe, who is & leading British worker 
in the field of animal behaviour, is & member of the 
editorial board of Behaviour, the new international 
journal devoted to this subject. Dr. P. H. T. Hartley, 
of;the Edward Grey Institute, Oxford, was elected 
joint honorary secretary with Prof. Alastair N. 
Worden, while Mr. James Fisher, a former honorary 
secretary, was elected honorary treasurer. The 
following were elected to serve as members of Council : 
Mr. R. J. Bartlett (London), Dr. J. T. Edwards 
(London), Dr. John Hammond (Cambridge), Prof. 
A. ,C. Hardy (Oxford), Prof. Edward Hindle (Lon- 
don), Prof. Julian Huxley (Unesco), Dr. E. S. Russell 
(Hastings), Dr. Arthur Walton (Cambridge) and Dr. 

M. Whitty (Oxford). 


Announcements 


A DISOUSSION on “The Theory and Practice of 
New Techniques in Separation and Purification”, to 
be held by the Chemical Society on November 25, 
has been arranged by Dr. R. P. Linstead. There 
will be two sessions: ‘Chromatography and Partition 
Chromatography”, at 2.30; “Ion Exchange”, at 7. 


A COMPLIMENTARY; dinner was given on October 22 
to Prof. John Read by the members of the Chemical 
Society of the University of St. Andrews to mark the 
celebration of his silver jubilee as professor of chem- 
istry in the University, to which he came. in 1923 
from the chair of organic chemistry at the University 
of Sydney. Mr. A. R. Battersby, president of the 
Society, presided over a representative gathering, 
which included Sir James Irvine, principal of the 
University and a former occupant of the chair of 
chemistry. 

| 

Errarum.—In Nature of October 30, p. 690, under 
“The Night Sky in November”, line 8, for “easterly” 
read “westerly”: | 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Life-Span of Red and White Blood Corpuscles 
of the Hen 


Iw a former communication!, a method of detézm- 
ining the life-cycle of nucleated erythrocytes, was 
described. The method is based on the fat that 
radiophosphorus incorporated into desoxyribose-. 
nucleic acid molecules during the formation of the 
red corpuscles in the marrow of the hen remains in 
the erythrocytes throughout their life-time. If labelled 
sodium phosphate is administered repéatedly to a hen 
with the aim of keeping the plasma activity at a 
constant level, the specific activity of the desoxy- 
ribosenucleic acid phosphorus extracted from the 
erythrocytes is found to increase with time according 
to a linear curve and to reach the level of the specific 
activity of the inorganic phosphorus of the blood 
plasma after the lapse of 33 days. Thus, after that 
date, we find only such red corpuscles in the circula- 
tion as were formed during the experiment. As, 
according to these experiments, about five, days 
elapse before the labelled corpuscles are released into 
the circulation, the life-span of the red corpuscles 
works out to be 33 .- 5 = 28 days. 

An alternative method of the determination of the 
life-span of the red corpuscles is the following 
(cf. Shemin and Rittenberg's? experiments, in which 
glycine containing nitrogen-15 was administered). 
Phosphorus-32 is injected only at the start of the 
experiment. During the first day, when the activity- 
level of the marrow is very high, strongly active 
erythrocytes are formed. During the days after the 
injection, the activity of the plasma, and correspond- 
ingly that of the marrow, is rapidly declining, and 
the erythrocytes formed at later dates show a much 
smaller activity. The specific activity of desoxy- 
ribosenucleic acid phosphorus isolated from erythro- 
cytes is nil during the first two days; but it rapidly 
increases during the fourth and even the fifth day 
after the injection. This indicates that the main part 
of the strongly active corpuscles is released into the 
circulation at that date. Later, the activity increases, 
but only slightly, as erythrocytes formed with 
smaller activity reach the circulation. This increase 
continues until the strongly active corpuscles formed 
during the first day of the experiment reach their life- 
span and are removed from the circulation. From 
this point onwards, the activity rapidly decreases so 
long as'these cells are being broken'down. 

From the data obtained for the specifie activities 
of plasma inorganic phosphorus and desoxyribose- 
nucleic acid phosphorus of the corpuscles, and by 
making use of the considerations put forward by 
Shemin and Rittenberg?, it is possible to calculate 
the percentage of the corpuscles present in the 
circulation which is formed during the first day of 
the experiment. (Details of such a calculation will 
be published shortly elsewhere.) Fig. 1 shows the 
results of an experiment aiming at the determination 
of the life-cycle of the red corpuscles. The horizontal 
part.of the curve between 6 and 32 days indicates 
clearly that the number of labelled atoms, and hence 
the number of labelled corpuscles, present in the 
circulation does not change within that interval of 
time. The sudden decrease in the number of labelled 
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Fig. 1. Percentage of hen red cells formed during the first day of 
the experiment which is present in the blood stream at the time 
indicated on the z-axis 


corpuscles at about 35 days is thus to be interpreted 
as due to the disappearance not of the labelled phos- 
phorus atoms alone, but of the total corpuscles. In 
this experiment, the release-of the labelled corpuscles 
into the circulation was found to take place after 
the lapse of three days, in contrast to five days in the 
first method described, mainly due to a more refined 
method of measurement. Correspondingly, the mean 
life-span of the erythrocytes is about 35 — 3 = 32 
days. 

Though the white corpuscles are a mixture of 
different corpuscle types, it seemed to be of interest 
to determine the life-span of this mixture, making 
use of the second method. 60 uC. radioactive sodium 
phosphate was injected into a hen and.blood samples 
were secured at suitable intervals. The leucocytes 
were isolated by the method of Butler and Cushman? 
and their desoxyribosenucleic acid phosphorus was 
extracted by Schmidt and /Thannhauser’s method?. 
The percentage of the white corpuscles formed during 
the first day and present in the circulation at sub- 
sequent dates is seen in Fig. 2. Should white corpuscles 
show a similar behaviour with respect to their life- 
cycle as do red corpuscles, we might expect the 
curve to have a horizontal part. This, however, is 
not the case. This fact is due partly to the inhomo- 
geneity of the mixture of white corpuscles and partly 
to the comparatively short life-time of the corpuscles ; 
furthermore, there is a large statistical variation in 
the life-times of single white corpuscles. The curve 
indicates that at the most 10 per cent of the white 


_corpuscles have a life-span of more than eight days. 


Objections may be raised to this explanation and 
one might be tempted to interpret the results obtained 
by assuming that the white corpuscles do not preserve 
their ‘label’, and that we are confronted not with» 
a change in the number of labelled white corpuscles, 
but with a turnover phenomenon. 'This can be shown, 
however, not to be the case. It is found that if the 
formation of new white corpuscles is stopped by irradi. 
ating the hen with 2,000 r., and phosphorus-32 is 
then administered, no labelled desoxyribosenucleic 
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Fig. 2. Percentage of hen white cells formed during the first day 
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acid is formed in the leucocytes present in the circula- 

Aion. This lack of formation of labelled nucleic acid 
ean scarcely be a consequence of the effect of X-rays 
on the turnover rate, because a dose of 2,000 r. 
diminishes, but does not entirely Stop, the renewal 
of desoxyribosenucleic acid in all types of tissue 
investigated’; it must be interpreted as a lack of 
formation of new white corpuscles. The turnover of 
desoxyribosenucleic acid, present in . the white 
corpuscles is thus negligible. 

I wish to express my most cordial thanks to Prof. 
N. Bohr for numerous facilities put at my disposal, 
and to Prof. G. Hevesy for his kind interest and 
many helpful suggestions throughout the work. 

J. OTTESEN 
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Institute for Theoretical Physics, 
University, Copenhagen. 
1 Hevesy, G., and Ottesen, J., Nature, 158, 534 (1945). 


? Shemin, D., and Rittenberg, D., J. Biol. Chem., 188, 627 (1946). 
* Butler, A. M., and Cushman, M., J. Clin. Invest., 19, 459 (1940). 


“Schmidt, G., and Thannhauser, S. J., J. Biol. Chem., 161, 83 (1945). - 


* Hevesy,-G., Rev. Mod. Phys., 17, 102 (1945). 
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í Introduction of Radioactive Tracers into 
Antisera 


Ir has been found possible to introduce radioiodine 
into the globulin molecule of an antiserum without 
seriously impairing the agglutinating power of the 
serum. 

The globulin fraction of a Proteus vulgaris rabbit 
antiserum was prepared by two successive pre- 


cipitations with a 22 per cent concentration of sodium . 


sulphate, and dissolved in M /15 phosphate buffer of 
pH 7. It was then treated with an aqueous iodine 
solution (0-1 mgm/ml.) containing also some 8-day 
radioiodine. Reaction is complete in a few minutes, 
approximately 20 per cent of the iodine being sub- 
stituted into the globulin. The remainder, now 
present as iodide, was removed by dialysis. 

A solution containing 5 mgm. of the. iodinated 
"antiserum globulin in 70 ml. of pH 7 phosphate 
buffer was mixed with 5 ml. of normal serum and 
sufficient Proteus suspension to remove all - the 
Agglutinins. After standing for one hour at 56° C., 
the agglutinated bacteria were filtered out, washed, 
and their radioactivity determined. The accompany- 
Ang table is typical of the results obtained. 


* Iodine atoms n) per antiserum 
globultn molecule (mean), assuming 
mol. wt. globulin 156,000 


Percentage of total 
activity preoipitated 





A control experiment with normal rabbit globulin 
«ave only about one per cent of precipitable activity, 
which may have been due to naturally oceurring 
«gglutinins i in the serum. 

With inerease of the iodine content above 10 
stoms per molecule, the agglutinating titre and per- 
sentaege of precipitable activity of the globulin 

howed & marked decrease. . The iodine probably 
«ecomes substituted into the tyrosine residues, of 
vhich there are about 58 per molecule. 

If the number of iodine atoms, », as defined in 

he above table is small compared with}58, the prob- 
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ability of a globulin molecule containing m iodine 
atoms, will be: . ; 
nm ots g 


ma exp — n. 
Consequently, forn = L 36-8 per cent of the globulin 
molecules wil contain no iodine; but for n = 7:7, 
only 0-08 per cent will contain no iodine. Since, 
however, over this range of n the agglutinating titre 
showéd little alteration, it follows that slightly 
iodinated antiserum globulin has substantially the 
same; agglutinating properties as the untreated anti- 
serum glob 

It should be possible to use this technique for the 
standardization of a considerable variety of antisera. 

IL wish to thank Drs. R. F. Menzies and H. Benstad; 
who prepared the antisera. Acknowledgment is 
made to the Director, Atomic Energy Research 
Establishment, for permission to publish these 


results. 
F. D. S. BUTEMENT 


Atomic Energy Research Establishment, 
Harwell, Didcot,’ 

| . Berks. : i 

| June 1. 


Süccinie | Acid in the Blood of the Larva of 
Gastrophilus intestinalis 


` Durma the course of biochemical investigations on 
the parasitic larve of the fly Gastrophilus intestinalis, 
advantage was taken of the ease with which the 
hæmoglobin- -containing ‘tracheal organ’ cells! and the 
hæmolymph which surrounds them could be obtained 
in [order to study the interrelationship between the 
two in vitro. For this purpose an investigation of 
the respiratory metabolism of the tracheal organ 
was undertaken, employing standard manometric 
methods. 

The oxygen uptake of tracheal cells in either phos- 
phate buffer or a specially prepared ‘Gastrophilus 
Ringer’ solution was small; but it was increased up 
to nine times in presence of the insect’s own hemo- 
lymph. . Analyses of fructose, glucose, lactate, 
pyruvate, citrate and succinate having been made 
on|the blood», the effect of these substances, and 
of fumarate and butyrate, on the oxygen consumption 
of the tracheal cells suspended, in phosphate buffer 
was determined. Only with succinate was there an 


increase in oxygen uptake comparable with that 


found when the h»molymph was the suspension 


. medium, Evidence that the factor present in the 


hemolymph responsible for this increase is indeed 
succinate was obtained as follows. , 

Preliminary experiments showed that the active 
material was dialysable and could be extracted by 


‘ether at an acid pH. Accordingly, the blood from 


some 1,200 third-instar Gastrophilus larve was 
dialysed against three changes of distilled water. 
The combined “external fluid was acidified to pH 2, 
reduced in bulk by evaporation to 50 c.c., and 
continuously extracted with ether for ten hours. At 
this stage the aqueous phase was devoid of activity 
when tested with tracheal organ cells. The ether 
extract was then itself extracted three times with 
equal volumes of water, and the combined aqueous 
extract washed with a quarter of its volume of ether 
to remove -easily ether-soluble substances. The 
aqueous solution was now evaporated to dryness, the 
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solid residue taken up in 150 c.c. of ether and evap- 
orated down to 5 c.c. The resulting crystals were 
filtered off, washed with ether and dried in vacuo. 
The yield was about 400 mgm. The crystals were 
monoclinic, and had a melting point (uncorrected) of 
186-190? (m.p. of succinic acid, 184°). The silver 
salt of the acid, prepared according to Mrs. Needham’s 
method‘, contained 62 per cent silver (theoretical : 
65 per cent). When tested manometrically with & 
succinoxidase preparation from either pig heart or 
tracheal cells, the crystalline material was shown to 
be 91 per cent pure succinic acid. dio 

By the same method succinate was also determined 
in Gastrophilus hæmolymph after deproteinization 
and ether extraction. The concentration varied from 
128 to 404 mgm. per cent. The amount is already 
high in the half-grown second instar (the earliest stage 
at which it is practicable to collect hamolymph), and 
appears to increase just prior to the second moult, 
to be followed by a decrease in the early third 
instar. These changes are summarized below. 


Half-grown 2nd. instar fust Early 3rd Tully grown 
2nd Instar prior to moulting instar 31d instar 
279 mgm. 96 851 mgm. % 203 mgm. % 242 mgm. 95 


„To test whether succinic acid might -have been 
formed during dialysis by continuous breakdown— 
enzymatic or otherwise—from some precursor, the 
hemolymph was collected directly into 10 per cent 
metaphosphoric acid and the silver salt prepared. 
The yield from some 100 o.c. of blood was 230 mgm. of 
succinic acid, which shows that succinate is a normal 
constituent of the blood and not a breakdown Ls 
duet. 

Pryor, Russell and 'Todd* reported that succinic 
acid was obtained from Lucilia pups, and this 
suggests that high concentrations of succinate may 
also be found in other species of insects. At present, 
however, any indication as to the origin or function 
of the succinate in the blood must await, further 
study. 

We should like to thank Prof. D. Keilin for suggest- 
ing this line of work, for his continued interest and 
advice, and. the Agricultural Research Council for 
a research grant to one of us (L. L.). 
: L. LevEsNSOOK 

Y. L. Wane 
Molteno Institute, 
"University of Cambridge. 
May 27. 

1 Keilin, D., and Wang, Y. Ta, Biochem. J., 40, 855 (1940). 
* Levenbook, L., Nature, 160, 465 (1917). 
3 Levenbook, L. (unpublished data). 
‘Needham, D. M., Biochem. J., 18, 851 (1924). 


Prem. M. G. M., Russell, P. B. fand Todd, A. R., Nature, 159, 399 
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Staphylococcal Coagulation and 
Fibrinolysis 


Smith and Hale! wore the first to point out that 
coagulation by staphylococci takes place in two 
stages. First, the bacterial product is converted to a 
thrombin-like agent by an activator substance found 
in plasma. This thrombin-like agent then produces 
fibrin. Gerheim, Ferguson and 'Travis?, and Kaplan 
and Spink? have pointed out that the activator sub- 
stance is associated with the albumin fraction in 
ammonium sulphate fractionation, while the latter 
workers showed that in alcoholic fractionation the 
activator appears to be associated with the alpha ‘and 
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beta globulins. Kaplan and Spink also have made an 
important contribution in their studies on the 
inhibition of the staphylocoagulase reaction. 

Staphylococcal fibrinolysis in the past has either 
been ignored or explained on the basis that staphylo- 
coagulase is a proteolytic ferment. Lack’, working 
in Britain, and Gerhéim et al.*" in the United States, 
have shown that staphylococcal coagulation and 
fibrinolysis are distinct phenomena. They are in 
agreement that staphylococci produce a kinase for 
the proenzyme, plasminogen (profibrinolysin), just as 
streptococci do. This kinase has been designated 
staphylokinase. 

Gerheim e£ al.*, in a series of heat-lability studies, 
have shown that heating for two hours at 75°C. 
completely destroys the coagulation precursor (pro- 
staphylocoagulase), while there is little change in the 
staphylokinase reactivity. 


November 6, 


EARL B. GERHEIM ` 


Department of Physiology, 
University of North Carolina. 
June 2. 


‘Smith, W., and Hale, J. H., Brit, J. Exp. Path., 95, 101 (1944). 


* Gerheim, E, B., Ferguson, J. T. and Travis, B. L., Proc. Soc. Exp\ 
‘Biol. and Med., 68, 625 (1947). 


2 eae M. H., and Spink, W. W., Blood, 3, 573 (1948). 


' * Frederieq, P., "Acta, Biochem., 5, 1 (1940). 


$ Lack, C. H., Nature, 161, 559 (1948). ` 
* Geren, i. B., Ferguson, J. H., and Travis, B. L., Fed. Proc., 7, 


Gerheim, E. B., Ferguson, J. H., Travis, B Johnston, C. L., 
T and eem ., Proc, Soc. Bap. Biol. ed Med. (in the press). 


Excretion of p-Pyrrolidone Carboxylic Acid 
by Rat and Dog Fed with 
Tumour Proteins 


THERE has been much controversy about our 
claim! that D-glutamic acid is a constituent of tumour 
proteins. Many authors were unable to confirm our 
results, and in their opinion the p-form which we 
isolated from malignant tumours was formed by 
partial racemization im vitro during the hydrolysis 
with hydrochloric acid. An explanation of these 
contradictory results will be given in future publica- 
tions. Here we wish to record further evidence for 
the correctness of our views. 

In 1940 we reported? that the normal dog was 
unable to digest rabbit tumours (Brown -— Pearce) in 
the same way as common meat. The Neuberg? 
precipitate of the urine contained a peptide fraction 
which on hydrolysis .yielded ` glutamic acid with 
17 per cent p-form. From the peptide fractions of 
the feeces we isolated glutamic acid with 53 and 57 per 
cent D-form respectively, that is, with a surplus of 


_ the unusual antipode. So far as we know, these experi- 


ments have never been repeated in other laboratories. 
In connexion with some new facts mentioned below, 
it was desirable to repeat the experiments in our 
laboratory for a third time. A dog was fed for four 
days with cooked rat tumours (benzpyrené). ‘The 
isolation of the peptide fraction of the fæces: was 
carried out in the same way as described proviously. 
In the new case the isolated glutamic acid containedll 
33 per cent D-form ; the lower value is in good agree- 
ment with our general experience that the rat 
tumours (benzpyrene) produce. on acid hydrolysis 
only about half as much p-glutamic acid as the very 
malignant Brown — Pearce tumours. 
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In 1944, S. Ratner‘ reported the isolation of 
optically pure D-pyrrolidone carboxylic acid from 
the urine of rats after feeding a normal stock diet 
with the addition of pt-glutamic acid. The con- 
version is probably enzymatic. It seemed to us that, 
in our feeding experiments with tumour proteins, a 
part of the D-glutamic acid might have been split off 
and converted to D-pyrrolidone carboxylic acid. As 
this cyclic derivative is not precipitated by Neuberg’s 
reagent, we would not have found it in our earlier 
experiments. The collected urine of the dog was ad- 
justed to pH 2 (with sulphuric acid), filtered and 
continuously extracted for forty-eight hours with 
ethyl acetate, the temperature of the aqueous layer 
being 16° C. throughout this period. The oily residue 
obtained after the evaporation of the ethyl acetate 
was treated in the same manner as described by 
S. Ratner‘. We finally obtained a colourless crystalline 
product which was identified by the melting point 
(alone and in mixture), the optical rotation 
((«]n = + 11:2?) and the analyses as the pure 
D-form of pyrrolidone carboxylic acid. We estimate 
that about 10 per cent of the p-glutamic acid 
of the tumour originally present is excreted in this 
way. f 

As a control, the same dog was fed with beef and 
the urine extracted with ethyl acetate. In this case 
deuterio-D-pyrrolidone carboxylic acid (5:30 atomic 
per cent deuterium) was added to the extract. The 
recovered tracer substance showed no depression of 
the isotope contents. This is in complete agreement 
with the results of S. Ratner*; further, D. Shemin 
and D. Rittenberg’ demonstrated, with deuterium 
and nitrogen-15 as tracers, that no D-glutamie acid is 
formed in the organism of the vitamin B,-deficient 
rat, a conclusion which is reasonably applied also to 
the normal animal. 

In another experiment, tumour proteins of rats 
(benzpyrene) were fed to normal male rats. Here 
again we isolated p-pyrrolidone carboxylic acid from 
the urine; in this case the final purification was 

«carried out by chromatographic fractionation (Al,0, 
Brockmann II-III; alcohol as solvent). The optical 
apurity of the cyclic compound was demonstrated by 
the conversion to D-glutamic acid ([x]p = — 31:5°). 
The excretion of an optically pure derivative of 
wo-glutamic acid after the enzymatic ‘digestion’ of 
mumour proteins is not compatible with the current 
‘view that the D-form which we isolate after acid 
hydrolysis of tumour proteins is an artefact. More- 
over, an important consequence for future experi- 
ments may be pointed out. We know from experi- 
merits, mainly unpublished, with labelled amino- 
acids that a small part of fed or injected p-glutamic 
wid is incorporated in the tumour proteins. If the 
tabelled molecules of p-glutamic acid are displacing 
she ‘intrinsic’ ones, a decrease of the isotope content 
Xf the excreted D-pyrrolidone carboxylic acid should 
oe demonstrable. However, it is not yet clear whether 
she ‘extrinsic’ D-glutamie' acid is really displacing 
mtrinsic D-glutamic acid, or whether it is being 
idditionally incorporated. Another premise is a 
favourable ratio between the ‘extrinsic’ and the 
intrinsic’ D-glutamic acid. In any event, the effect 
vill be rather small, and its demonstration will depend 
«ipon & very accurate isotope determination. Prelim- 
nary experiments with deuterio-p-glutamic acid 
«mphasize the importance of these points. Presum- 
«bly the use of radioactive pD-glutamic acid would be 
maoro suitable; “we hope to carry out a crucial 
«xperiment as soon as possible. 


NATURE 


733. 


"Further details of the investigations will be pub- 
lished elsewhere. Grateful acknowledgment is made 
to the Rockefeller Foundation for the support of our 
work. 

: F. Köer 

! T. J. BARENDREGT 

| A. J. Kiem 

Organisch-chemisch Laboratorium 
der Rijksuniversiteit, 
Utrecht. 

5 June 17. 
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i Bacteriostatic Action of Oximes 


THE ‘action of numerous inorganic and organic 
substances on the growth of bacteria has been in- 
vestigated in the hope of demonstrating properties 
useful either in the laboratory for selective and en- 
richment methods for isolation, or clinically for the 
treatment of the diseases which they cause. Record 
has not been found in bacteriological literature of the 
use of oximes in such an investigation. 

The oximes and their derivatives used in the 
experiments described were kindly supplied by Dr. 
O- L. Brady, of University College, London. They 
included acetoxime, benzantialdoxime, N-methyl 
benzaldoxime, O-methyl benzaldoxime,  salicyl. 
aldoxime and hydroxylamine hydrochloride. Each 
of these was tested against Staphylococcus aureus, 
B-heamolytic streptococcus (Lancefield Group A), 
Salmonella typhi, Bacterium coli, Proteus vulgaris and 
B.i subtilis, ` 

Methods. For each test a series of nutrient agar 
plates was prepared, each plate containing a different 
concentration of the chemical to be tested. The 
concentrations were l: 400, 1 : 600, falling by 200 to 
1:120,000. Suspensions in peptone water were made 
from well-grown 24-hr. agar cultures of the organ- 
isms. Small loopfuls of each suspension were 
inoculated on to the series of plates as well as on to 
-control plates containing no oxime or derivative. 
After aerobic incubation at 37°C., readings of the 
amount of growth were taken at the end of 24 and 
48ihours. In cases where all the organisms grew 
freely at the highest concentration of the. compound, 
the experiments were repeated with still higher con- 
centrations, namely, 1: 100, 1: 200 and 1: 300. 

Results. Acetoxime at the concentration of 1 : 400 
failed to inhibit the growth of any of the organisms. 
It was afterwards found that the staphylococci were 
inhibited at 1:300, the B-hzmolytie streptococci at 
1:200, and B. subtilis at 1:100. Salm. typhi, Bact. 
coli and Proteus all grew freely at 1:100. For the 
sake of brevity, the results with the other com- 
pounds are tabulated. The figures indicate the lowest 
concentration inhibiting the various test organisms. 

Discussion. It will be observed that there is no 
outstanding difference in resistance or susceptibility 
among the different organisms tested. The hope of 
discovering a compound which would inhibit B. 
subtilis or prevent the swarming of Proteus, and yet 
not interfere with the free growth of organisms the 
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isolation of which was desired, was not fulfilled, as 
the B. subtilis and the Proteus were among the more 
resistant organisms. Similarly, such organisms as 
the B-hæmolytic streptococci and the Salm. typhi, 
‘the abundant growth of which is desired for their 
isolation and subsequent study, were among the 
most susceptible. The lack of marked resistance of 
B. subtilis compared with that of Bact. coli and 
. Proteus is not. unexpected, as the experiments 
measured the bacteriostatic and not bactericidal 
effect of the substances. 
J. D. ALLAN GRAY 
R. A. LAMBERT 
Central Middlesex County Hospital, 
, Park Royal, N.W.10. 
June 3. 


Aluminium Phosphate as Precipitant of 
Agglutinable and Non-Agglutinable 
Strains of H. pertussis 


ALUMINA (hydrated aluminium oxide) is generally 
used to precipitate. H. pertussis organisms from 
aqueous suspensions. With this adsorbent the prep- 
aration of alum-precipitated vaccines has never 
involved any difficulty in getting all the bacteria 
precipitated. _ 

Some months .ago a number of experimental 
vaccines were prepared with aluminium phosphate 
as precipitant. We noticed that a few pertussis 
strains were incompletely precipitated; this was 
unusual, having never occurred with alumina, and 
we thought it worth while to investigate the difference 
in behaviour of the various strains. 

The strains were subjected to the customary test 
for agglutinability, using & phase I immune rabbit 
serum. It was found that the strains which had 
become incompletely precipitable with aluminium 
phosphate had also lost their ability to be agglutinated 
by the immune serum. To elucidate this phenomenon 
further, an examination was made of the twelve 
strains kept as stock cultures in our laboratories, and 
of a further thirty-three strains, freshly isolated from 
whooping-cough cases and kindly supplied to us by 
Dr. R. Cruickshank, of the Central Public Health Lab- 
oratory, Colindale. All strains were tested for agglut- 
inability, using a formol-killed suspension prepared 
from each at a concentration of 2,000 million organ- 
isms per ml. Precipitability with aluminium, phos- 
phate was tested by adding 0-3 ml. of 5.per cent 
solution of disodium phosphate and 1 ml. of a solu- 


tion of 2 per cent potash alum to 4 ml. of bacterial - 


: suspension at & concentration, of 20,000 million 
organisms per ml. This is approximately twice the 
minimum amount of aluminium phosphate needed 
completely to precipitate the average precipitable 
strain. An estimate of the proportion of organisms 
precipitated was made by opacity measurements of 


NATURE 


1948 Vol. 162 — 


the supernatant fluid about thirty minutes after the 
floecules had begun to deposit. 

The results are summarized in the accompanying 
t&ble, which demonstrates that freshly isolated strains 
of H. pertussis, as well as old laboratory cultures 
having a satisfactory agglutination titre, were all 
completely precipitated with aluminium phosphate. 
Stained preparations of the suspensions of the two 
types of strains were examined under the micro- 
scope, and it appears that the non-agglutinable were 
shorter and smaller than the agglutinable strains. 
Stained with Giemsa, the former were rather basophil ; 
but no morphological difference could. be demon- 
strated. \ 

Number of strains and origin 
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Various species of bacteria other than H. pertussis 
were tested for their precipitability with aluminiume 
phosphate. It was found that the Gram-positive 
cocci (Staph. aureus, Strept. hemolyticus and pneu- 
mecoccus) are completely precipitated, as also is 
C. diphtheric (7 strains): Ps. pyocyanea and Klebsiella 
pneumonia: were not precipitated, nor was B. coli o1 
B. paracolon. Some strains of the B. typhosum- 
paratyphosum group were precipitated and some were 
not. The agglutinability of the strains could not be 
correlated with their precipitability. Three strains 
of H. parapertussis were found to be invariably 
precipitated: they could not be rendered non. 
agglutinable by parapertussis immune serum, despite 
repeated sub-culture (over two years). 

H. pertussis suspensions stored after addition ofe 
phenol or ethyl alcohol slowly lose their agglutin. 
ability. It was found, however, that organisms 
rendered non-agglutinable by this means were stilim 
completely precipitated by aluminium phosphate 
Moreover, we observed that agglutinable organism: 
after aluminium phosphate precipitation retain com. 
pletely their ability to adsorb agglutinins from an 
immune serum. 

Other adsorbents were studied, and we have found 
that cadmium phosphate behaves in the same manne» 
as aluminium phosphate, whereas crystalline mag 
nesium ammonium phosphate, although a relatively 
poor adsorbent, does adsorb agglutinable suspension: 
more readily. Acriflavine (1/2,000) precipitates at 
suspensions irrespective of agglutinability. 

A pH optimum at which the organisms were mos: 
readily precipitated, analogous to an isoeleotrie point 
was not found; agglutinable organisms were pre 
eipitated with 'equal facility over the pH range 
4-0-10-0. At pH values below 4-0 precipitation doe: 
not take place, owing to solution of the adsorbent 
Non-agglutinable organisms are not precipitated a 


any pH between 4-0 and 10-0. 


Further indications that the two types of organisn 
differ in surface properties were given by the findinms 
that the agglutinable organisms sare completel; 
soluble in 0-2.N sodium hydroxide, or in 2 per een. 
solution of sodium desoxycholate, whereas non 


'agglutinable organisms are unaffected. There woul: 


appear to be an analogy with the bile-soluble organ» 
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isms of the Streptococcus group (pneumococeus), 
which have an antigenically active surface poly- 
‘saccharide, 

Agglutinability and precipitability of the two types 
of pertussis organisms were not influenced by treat- 
ment with salivary amylase or urinary diastase, and: 
Molisch’s test was positive for both types of sus- 
pension. Work on the relation between the bio- 
logical properties of H. pertussis strains (agglutin^ 
ability by immune serum, virulence to laboratory 
animals, endotoxin production, growth requirements 
on, semi-synthetic media) and physical behaviour 
towards precipitants and solubilizing agents shows a 
close parallelism: it is hoped to publish our ‘findings 
in fuller detail elsewhere. \ 
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’ J. Unais 
P. MUGGLETON 
Research Division, 
Glaxo Laboratories, Ltd., 
Greenford, Middlesex. 
June 1. 


N. Acridyl-(5)-Alanines as Antibacterial 
Substances 


THE óeeürrenee of D amino-acids.in several anti- 
biotic polypeptides has stimulated interest in the 
correlation between the optical form of amino-acids 
and their effect on the antibacterial activity of certain 
molecules!?. In furtherance of the investigation 
previously reported by Linnell and Smith’, the syn- 
thesis and resolution of the ethyl ester of Dr-N. 
acridyl-(5)-alanine has been accomplished. EE 

Condensation of Dr-alanine with 5-chloroacridine 
in phenol solution gave a 96 per cent yield of DL- 
N. acridyl-(5)-alanine as a yellow'powder, m.p. 214° 
(found: C, 70.7; H, 5-48; N, 10.7; theory: C, 
72-1; H,5-26; N, 10-52 per 'cent). The monohydrate 
of this acid had been prepared, in 80 per cent yield, 
by the condensation of alanine and 5-methoxy- 
acridine’. The acetate, hydrochloride and sodium 
salt, of the above compound were prepared under 
anhydrous conditions; but -bacteriological testing 
at this stage was not possible because the free 
acid was practically insoluble in water and aqueous 
solutions of the salts rapidly hydrolysed to the 
parent acid. A similar result has been reported for 
N. acridyl-(B)-glycine by Dupré and Robinson’. 

Esterification with ethyl alcohol in the presence 
of dry hydrochloric acid gas gave an 80 per cent 
yield of the racemic ester. This crystallized from 
aqueous alcohol as small yellow prisms, m.p. 75? 
(found: N; 9:25; H, 6:26; theory: N, 9-52; 
H, 6-12 per cent). The ester gave -well- defined 
erystaline compounds: with picric and picrolonic 
acids, and its diacetate and monohydrochloride were 
quite stable in aqueous media. A preliminary test 
showed that a 0:l per cent aqueous solution of the 
diacetate possessed antibacterial activity against 
Staphylococcus aureus and Streptococcus pyogenes. 

Resolution of the racemic ester was achieved by 
the use of (+) tartaric acid. An 87 per cent yield 
of the racemic ester (--) bitartrate was obtained by 
mixing hot absohite’ alcohol -solutions "containing 


équivalént' quantities of the ester and (+) tartaric - 


acid. This salt was a deep yellow powder, m.p. 165°, 
{aja = + 18? (water, O = 4-0). Fractional crystal- 
lization. from 80 per cent alcohol pave: the (+) ester 
«<(-+} tartrate ‘as long NUM needles, m.p. 118°, 
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[x]p*? = + 54-5° (water, C = 4-0). Evaporation 
of the mother liquors and repeated crystallization 
of the residue from absolute alcohol gave the (—) . 
ester (+) tartrate as a yellow powder, [x] p? = —19-5° 
(water, O = 4-0). - i 

The ester isomers were isolated by extracting 
aqueous solutions of their respective (+) tartrates, 
which had been made alkaline with ammonia, 
with benzene. They were obtained as viscous yellow 
oils, (+) N. acridyl-(5)-alanine ethyl ester, [x]p*9 = 
-- 128° (96 per cent alcohol, C = 2); (—) N. acridyl- 
(5)-alanine ethyl ester, [x]p?9 = — 122° (96 per cent 
alcohol, C = 2). 

Preliminary bacteriological tests on aqueous solu- 
tions of the (+) tartrate showed that these salts 
caused inhibition of growth in the following dilutions: 

3 
Racemic ester | (+) ester 
| Organism (ey brargate | (4) tartrate 


(33 ester 
(+) tartrate 





o Seon 


(2) ‘Streptococcus 
pyogenes 


1/6000 
1/4000 


1/6000 
1/4000 


1/3000 
«1/2000 





là fuller account of this work is to be published 
elsewhere. The preparation and resolution of 
Di acridyl- (5)-alanine is now being investigated, 
and it is proposed to include other amino-acids in 
later work. 
W. H. LINNELL 
M. J. H. SMITH, 


Research Laboratories, . 
Chemistry Department, 
College of the Pharmaceutical Society, 
17 Bloomsbury Square, 
London, W.C.1. 
July 12. 
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* Genetic Transmission of Two Rare Blood- 
Group Genes d 


he date no data of families have been published 
which illustrate the genetic transmission, of the rare 
gene TV, and only but one or two families which 
illustrate the transmission of gene Rè. 

i ecently, four families were encountered which, 
illustrate the genetic transmission of the genes 7¥ and 
Rei in striking fashion. Because of the rarity of such 
cases, it seems important to record them, and they 
are listed in the accompanying tablo. 


Families illustrating genetic transmission of the vere genes R? and 79 










Father | Mother | 
t 
Rh;Rh, xh 











1 Phenotype 
Genotype R*r Tr 
2 Phenotype | rh'rh* rh: 
Genotype “rr T 
3 | Phenotype | Rh,Rhy Th, 
Genotype pin r 
4 | Phenotype | Rh, Rh, rh 
Genotype RR TT 
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Ineidentally, these more. complicated cases serve 
to underline the importance of avoiding ambiguity 
between the designations for the phenotypes and 


genotypes. 
A. S. WIENER 


64 Rutland Road, È 


Brooklyn, N.Y. 
Sept. 27. 


Methylene Blue as a Vital Stain for the 
Golgi Apparatus 


. EXPERIMENTS have been made with five specimens 
of methylene blue as a vital stain for the spermato- 
cytes of Helix aspersa. The specimens were an old 
German ‘polychrome methylene blue’, and four 
others, ‘pure methylene blue’, and just ‘methylene 
blue’. 





In a suitable concentration all the specimens acted 
in the same way, being segregated into small droplets 
(M) inside and outside the Golgi apparatus (D), 
neither the mitochondria, M,, nor the lenticular 
dicytosomes staining (Fig. 1). At a higher concentra- 
tion of the dye (not the polychrome methylene blue? 
the mitochondria stained intensely, rivalling the best 
Janus green vitally stained cells (Fig. 2). In many of 
these cases the methylene blue granules associated 
with the Golgi apparatus (Fig. 1) did not appear. The 
polychrome methylene blue at these higher, porhaps 
lethal, concentrations tended to stain the mitochon- 
dria blue and rarely the dictyosomes of the Golgi 
apparatus a reddish colour. The main difference be- 
tween methylene blue and neutral red as vital dyes for 
Helix spermatocytes is that the methylene blue can be 
made to stain mitochondria. or to segregate into 
droplets in the region of the Golgi apparatus, whereas 
neutral red does not stain the mitochondria or Golgi 
dictyosomes, but easily segregates into droplets which 


grow in size according to the length of time the cells . 


are exposed to the dye. In Fig. 3 is a cell which has 
been exposed to a weak methylene blue solution for 
four hours. The number of methylene blue segrogation 
artefacts has increased very greatly, the dictyosomes 
are still unstained and in rare cases the methylene 
blue segregation cavities may be large (X). Generally 
speaking, these cavities do not become as large as the 
neutrel red artefacts (Fig. 4, after four hours). 
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It is interesting to note that the methylene blue 
segregation artefacts shown in Fig. 3 are spread both 
inside and well outside the region of the Golgi appar- 
atus. In more highly differentiated cells, such as 
nerve or salivary cells, the behaviour of the methyl- 
ene blue dye will be more complicated. ' 

It is hoped to publish the results of these and other 
experiments on methylene blue and Sudan Black B 
elsewhere in a fuller form. 

J. BRowTÉ GATENBY 
Tonamy A. A. Moussa 


Department of Zoology &nd 
Comparative Anatomy, 
Trinity College, 
Dublin. 
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Passage of Hæmoglobin from Blood into 
. Eggs of Daphnia 


Ir is known that the amount of hemoglobin 
dissolved in the blood of Daphnia varies inversely 
with the oxygen content of the water in which the 
animals live. The changes in.concentration of the 
hemoglobin have been studied by a quantitative 
method which allows measurements to be made on a 
single Daphnia: the colour of the animal’s blood is 
compared under the microscope with known dilutions 
of human blood?. In the course of further work 
involving the use of this method it was noticed that, 
parthenogenetie females with eggs in the brood 
pouch have less hemoglobin in their blood than 
those with embryos in the pouch, The difference is 
greatest in populations producing numerous young. 

The parthenogenetic eggs of Daphnia contain 
hemoglobin?. It can be seen under the micro- 
scope with reflected light that the ovaries. become 


progressively pinker as they enlarge during the last 


few hours preceding egg-laying. The microspectro- 
scope shows that this pink colour is that of oxy- 
hemoglobin. Moreover, at the same time as the pink 
colour is increasing in the ovaries, the blood becomes 
paler. This decrease in the hemoglobin content of 
the blood may amount to one-third. The inference 
is that hemoglobin passes from the blood into the 
eggs as they develop in the ovary. The course of 
the decrease during the six hours before the moult, 
which immediately precedes egg-laying, has been 
studied quantitatively in a number of individual 
Daphnia. It is at first gradual and then rapid. Part 
of the final decrease in the pink colour of the blood 
is due not to a loss of hemoglobin but to a dilution 
of the blood resulting from the moult. and the increase 
in body-size which is its consequence. This dilution, 
however, accounts only for a small proportion of the 
decrease in blood colour. After egg-laying, the 
hæmoglobin of the blood is gradually regenerated to 
its original level. Tbe course of this regeneration has 
been followed. quantitatively over the 2-3 days dur- 
ing which the embryos develop in the brood pouch 
and are finally liberated prior to the next moult. 
The molecules of Daphnia hemoglobin appear to 
be of two sizes, with weights respectively one-half 
and six times that of mammalian hemoglobin; the 
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larger molecules are the more abundant?. The 
passage of this protein from the blood into the ovary 
raises an interesting problem. Either the blood 
hemoglobin must be rapidly broken down and the 
products rapidly resynthesized in the ovary, or else 
the hæmoglobin molecule as such crosses the cell 
membranes. This would not be the sole ease where 
the passage of a protein molecule across a cell mem- 
brane is suspected. Other examples are found in 
the secretion of hormones and enzymes, virus pene- 


tration and the particularly relevant case of the- 


acquisition of passive immunity in birds’ eggs. Here 
the antitoxin passes from the blood serum of the 
bird into the eggs, 

A fall account of this work will be published else- 
‘where. I wish to express my sincere thanks to Prof. 
H. Munro Fox for his interest and advice. 

i ELISABETH I. B. DRESEL 
Bedford College, 
University of London. 
Oct. 7. 
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Effect of Carbon Dioxide on Availability of 
Manganese in Soil Producing Manganese 
Deficiency 


A SERIES of experiments, extending over several 
years, in which potato plants were grown both in 
pots and in the field, in soil producing manganese 
deficiency, from the recently drained lake-bed at East 
Malling Research Station, has led us to suspect the 
presence of some hitherto unexplained factor in- 
fluencing minganese availability. The soil'in question 
is an alluvial deposit containing a large amount of 
calcium carbonate and organic matter and has & 
pH. of 8-0-8-5. The soil contains ample manganese, 
as simple extractions in Morgan's solution yield con- 
siderably more than 50 p.p.m. of manganese on a dry 
soil basis. This, however, is only a small fraction of 
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the total, as is shown by extractions with strong acid. . 


The amount of manganese available to the plant is, 
on the other hand, very small, since plants con- 
taining less than 1 p.p.m. on a fresh weight basis 
and showing acute deficiency symptoms are of com- 
mon occurrence in certain areas of the lake-bed. 
Attempts to reproduce these conditions using the 
same soil in pot culture never succeeded in producing 
plants showing such marked symptoms or low 
manganese contents, although the soil pH was main- 
tained between 8-0 and 8-5 by irrigating with water 
saturated with calcium carbonate. Water extracts 
-of soil taken either from pots or the lake-bed itself 
showed negligible amounts of extractable manganese, 
although’ the plants grown in pot culture in the 
summer of 1948 showed no manganese deficiency, 
while those grown in 1947 were much less deficient 
mthan those growing on the lake.bed. 
Consideration of these facts led to the hypothesis 
what local accumulations of carbon dioxide within 
the root-masses might render manganese available 
«without producing perceptible changes on the pH of 
she soil as a whole. The following experiment was 
therefore carried out. Some uniformly mixed soil 
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(water content 9-0 per cent) was collected and finely 
ground. Portions of 250 mgm. each were weighed 
out into 150 ml. conical hard-glass flasks, well corked, 
and were left in contact for forty-eight hours with ` 
high-grade water re-distilled in quartz. The water 
used was divided into two parts, one of which was 
saturated with acid-free carbon dioxide at 20° C. and 
the other boiled. Mixtures in varying proportions 
were used, keeping the total volume at 25 ml. A 
flask was also set up in which the water was kept 
saturated with carbon dioxide during the extraction. 
After extraction the liquid was centrifuged to remove 
soil particles, and the pH and amount of manganese 
extracted determined. The results are given in the 
accompanying table. 


p.p.m. of Mn 
extracted calc. 


pH of extract 
on dry soil 


ml, water sat- 
urated with CO, 
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‘Owing to the extremely localized accumulation of 
carbon dioxide likely to occur in the soil, and the 
large excess of calcium carbonate present, no general 
changes in pH have been detected in the pot cultures, 
which remained uniformly above pH 8-0. 

The liberation of manganese by these local accumu- 
lations of carbon dioxide would go far to account 
for the patchy distribution of symptoms found in 
the field and the higher manganese contents of pot. 
plants with a more compacted root system. Owing 
to, the rain early in the summer of 1948 the soil of 
the pots was saturated with water for several weeks, 
while in 1947 these conditions did not occur, which 
may explain the observed differences in manganese 


uptake. 
B. D. Boras 
G. B. PORTSMOUTH 
Research Institute of Plant Physiology, 
i Imperial College of Science, 
London, S.W.7. 
Sept. 17. 
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| Protection of Grain against Weevils 


To-pay, the losses of foodstuffs caused by insects, 
principally weevils, often disregarded in pre-war days, 
cannot be overlooked. A conservative estimate has 
been made that on the average losses of ten per cent 
of all stored food are caused by inseots!. In the tropics 
the life-cycle of weevils and other insect pests is 
accelerated as'the temperatures are close to the 
optimum and, furthermore, breeding is continuous 
throughout the year, so that the losses can attain 
appalling proportions—samples of grain offered for 
sale have been seen in which more than 50 per cent 


' of the individual grains have been seriously damaged. 


In such infested grain there is a further attack by 
the flour beetle, Tribolium castaneum, which spoils. 
the little good grain remaining by the taint. 
During the last few years investigations have been 
in progress on inert dusts of local origin, some of 
which, notably diatomite, have been found to give 
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fair protection. Jepson?, in Tanganyika, has most 
successfully employed a 'Gammexane' dust diluted 
with diatomite, at a rate to provide 1 p.p.m. of the 
gamma isomer. The Ministry of Food has objected 
to this very small concentration on the grounds of 
possible poisonous effects; true, there is a danger of 
applications of the dust being made by each successive 
handler. Pyrethrum powder, a local product, has 


often been suggested as a protectant; but on account. 


of its supposed short life has not been used. In 
September last an experiment was started in which 
diatomite, diatomite-pyrethrum dusts and pure 
pyrethrum powder were used. Four types of grain 
were included: . clean maize, weevily maize, clean 
wheat and weevily wheat; unfortunately the ‘clean’ 
maize became infested en route and should be placed 
in the'category of ‘slightly weevily'. Six treatments 
were included, namely: untreated ; diatomite alone, 
at the rate of 2 Ib. per 200-lb. bag; three distomite- 
pyrethrum dusts of increasing pyrethrum, concentra- 
tion, also at the rate of 2 Ib. per 200-lb. bag; and, 
finally, pyrethrum powder, fairly finely ground, at 
the rate of 1 Ib. per bag. Each treatment was 
replicated four times, and the bags" were stacked in 
& randomized block, which ensured continuous in- 
festation of the whole stack from: the untreated 
weevily bags. 

At the end of a week, counts made on random 
samples drawn from all the bags in the stack revealed 
that all the treatments had reduced the numbers of 
living weevils to a highly significant degree. Complete 
protection was given by all pyrethrum treatments 
over three months, though in the diatomite lot a few 
live weevils were found. At the end of six months, 
the infestation in the bags treated with the weakest 
pyrethrum-diatomite dust (20/80) had become mild. 
Complete protection has been afforded by the other 
two dusts and the pyrethrum powder for eight and 
a half months when, for the first time, random 
samples revealed living weevils in significant numbers. 
At the end of this period the untreated 'clean' wheat 
contained 57-3 per cent of damaged grains; the 
‘grain treated with diatomite alone 12-5 per cent; 
that with the weakest dust 3-5 per cent; while only 
a fraction of 1 per cent was damaged in those pro- 
tected with the two stronger dusts and pyrethrum 

‘powder. There is evidence that an application of 
less than 1 Ib. a bag will provide adequate protection, 
especially if the powder be more finely ground’. 

' Perhaps the most interesting point established in 
these experiments is the unexpectedly long life of 
pyrethrum powder.in bagged grain. Since the effect 
is very rapid, there would ‘be no chance of stray 
weevils entering bags of grain treated with pyrethrum 
powder being able to lay eggs. The long protection 
given would also tend to destroy weevils emerging 
from grain lying on the floor of the warehouse ; 
thus, complete protection for a much longer period 
than eight months may be confidently expected. 

The detailed results of these experiments will be 
published elsewhere. 

V. A. BEOKLEY 

Pyrethrum Board of Kenya, 

Department of Agriculture, 

Nairobi, Kenya. 
June 14. ' 
îi Freeman, J. A., and Turtle, E. E., "Insect Pests of Food". (The 


Control of Insects in Flour Mills. (London: H.M. Stationery 
Office, 1947.) 


?Jepson, W. F., Annual Reports Dept. Agriculture, Tanganyika 
Territory, 1948, 1847. 
* Warner, P. G., unpublished data. 


NATURE 


November 6, 1948 vol. 162 


Fast ‘Neutron—Proton Scattering and the Law 
of Interaction between Nucleons 


In order to use the results of experiments on the 
scattering of high-energy neutrons by protons to 
obtain information about nuclear interactions, it is 
necessary to calculate the expected angular distribu- 
tion of the scattered neutrons and the total collision 
cross-section for a large variety of different possible 
types of nuclear interaction. 

Until now, practically all calculations of the 
scattering which have taken account of non-central 
forces have assumed a spherical well, radius 2:80 x 
10-8 om., as the shape of the interaction. Recently 
Hu and Massey, in a paper to appear shortly in the 
Proceedings of the Royal Society, have calculated the 
appropriate interaction constants. for a number of 
different shapes of interaction. Following Rarita and 
Schwinger’, they investigated three types of the 
n—p interaction with exchange properties suggested 
by the symmetrical, charged and neutral meson 
theories, which we shall call interactions I, II and 
III respectively. For states of even parity the inter- 
actions were taken as the same for each type of 
force, namely, 


OM 

*Voven = — Mr wE) ; 
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r being the range of the interaction, S,, the tensor 
force operator, and g, a, Y dimensionless constants ; 
this g is not the same as the g used by Rarita and 
Schwinger. 


The interaction functions 5) investigated were 
^0 
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of the following forms: 
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(3) Exponential potential (=) = exp (- 2) 
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For a variety of ranges, 7,, Hu and Massey de- 
termined a, g and y to give correctly the binding 
energy, the energy of the virtual singlet state, and 
the quadrupole moment of the deuteron. 

A knowledge of these interaction constants has 
made possible a systematic investigation of the de- 
pendence of the total cross-section and angular dis- 
tribution in high-energy n—>p scattering on the rage 
and shape of the assumed interaction. ` Accurate 
calculations of this type are at present being carried 
out in this Department for incident neutron energies 
in the range 100—250 MeV. ‘These calculations are 
very lengthy, however, and in the meantime we have 
used the Born approximation to calculate the scatter- 
ing in this energy range. ` . 

Ashkin and Wu? have investigated the validity oí 
this.approximation in the case of the spherical well 
of range 2:80 x 1073? cm. They found that although. 
itis not very good at neutron energies of 100 MeV., 
it gives fairly good agreement with exact calculations- 


(1) Spherical well : 


(2) Yukawa potential 


(4) Gaussian potential 
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for neutron energies of 200. MeV., the agreement 
being poorest in the case of interactions of type II. 
In general, the Born approximation appears to 
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give rather too large & value of the total cross- . 


section. This is shown, for example, in Table 1, 
which ‘compares the total cross-section as calculated 
by the Born approximation in the present work with 
exact values obtained previously by Massey, Burhop 
and Hu’. These values refer to a spherical well inter- 
action of range 2-80 x 107? em., and incident. 
neutrons of energy 83 MeV. 


Table 1 


T anne ' Ratio o1909/c090 
Inter. 

n 
16°77 | 23:38 


29:82 | 28:32 


Inter. 


Exact theory 
Born approx- 
tion 


10-2 
11:3 





Table 1 shows also that the ratio c;s9*/09, of the 
differential cross-section at 180° to that at 90? in 
the c.m. system is given fairly well by the Born 
sapproximation. 

For other forms of interaction one would éxpect 
the Born approximation to give better results than 
in the case of the spherical well. Thus, for a purely 

«contral type of Yukawa interaction of range 
1:18 x 1079 om. and symmetrical forces, Chew and 
tQoldberger‘ found that the Born approximation gives 
sa, total cross-section about 7 per cent too large at 
100 MeV. 
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(4) The decrease of total cross-section with increase 
of neutron energy is more rapid with the longer 
range interactions. 

, (5) The spherical well shape of interaction. tends 
tb give a larger total cross-section and a smaller 
ratio of 0359/0 90° than the other shapes. This, how- 
ever, could arise partly from the poorer accuracy of 
the Born approximation in the case of the spherical 
well. 

i The Berkeley measurements of the total cross- 
section gave the value 8-3 + 0-4 x 10728 om.? for 
90 +13 MeV. neutrons’. Of all the interactions ' 
investigated, the only one that gives a value 
approaching this is the Yukawa potential of 
range 1:18 x 10°* om. for type I interaction, 
which gives a value of 9-1 x 10729 em.*. According 
to the interaction constants given by Chew and 
Goldberger! and used for this range, the triplet 
interaction in this case is almost wholly non- 
central. 

"The provisional experimental value* of 18/0 90° 
is about 3. This seems to rule out any kind of type III 
interaction. The Yukawa symmetrical case of range 
I 18 X 1073 cm. gives about 6-2 for this ratio. . It 
seems to be a feature of the angular distribution in 
the case of the Yukawa potential with type I inter- 
action, however, that there is a sharp increase in 
differential cross-section at scattering angles near 
180°. In such a case an experimental measurement 
might be expected to give a value of o499°/¢9o° some« 
what too small. 

A full account of these calculations will be pub- 
lished elsewhere. 


Table 2 


Total cross- -seotion 
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Shape of 
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* The constants used for this range are approximate ones given by Chew and Goldberger‘. 


Table 2 shows the results of the present calculations. 
Sorne general conclusions to be drawn from this 
«able are as follow: 
(1) The total cross-section for interaction types 
I and III is always larger than for type I. 
(2) The ratio o499°/o99° is greatest for interaction I 
nd always less than 1 for interaction ILI. 
(3) As the range of interaction decreases, the total 
ross-section passes through & minimum and then 
«tarts to increase again while the ratio cige/ose* con- 
«inually diminishes. The increase of the total cross- 
«ection at very short ranges is associated with the 
«acreasing importance of the tensor force. In the 
xtreme case of a spherical well of range 2-18 x 
*0713 em., the non-central interaction is so large that 
mhe central interaction has to be made repulsive to 
ive the correct deuteron binding energy. 


We are greatly indebted to Prof. H. S. W. Massey 
and Dr. Tsi-Ming Hu for allowing us to use, prior to 
publication, the interaction constants calculated by 
them, and for valuable discussions during the course 
of the present work. 

E. H. S. Burnor 
2 i H. N. YApAV 
Mathematics Department, 
University College, ' 
London, W.C.1. 
| July 28. i 
| 
1 Rarita and Schwinger, Phys. Rev., 59, 436, 556 (1041). 
? Ashkin and Wu, Phys. Rev., 78, 973 (1948). 
* Massey, Burhop and Hu, Phys. Rev., 73, 1402 (1948). 
4Ohew and Goldberger, Phys. Rev., 78, 1408 (1948). 
5 Cook, McMillan, Peterson and Sewell, Phys. Rev., 72, 1264 (1947). 
* Hadley, Leith, York, Kelly and Wiegand, Phys. Rev. , 7B, 641 (1048). 
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Photo-Elastic Effect in Barium Nitrate 


Dure the course of our ‘investigations on 
photo-elasticity, we have found that single crystals 
of barium nitrate behave in many respects in an 
exceptional manner. Differences between the stress- 
optical constants as determined by a Babinet com- 
pensator are (Qi — J1) = — 23:81 x 1075, (qı — 
qıs) = — 18:06 x 1033 and qa = — 1:62 x 103? 
O.G.8. units for the sodium D lines. (gii — q,;) and 
(dia — di.) furnish a measure of the birefringence 
caused when pressure is applied along a cube axis. 

Values given above for barium nitrate are the 
largest so far obtained for any cubic crystel. These 
values are not only larger than those hitherto re- 
ported for other cubic crystals, but are also larger 
than the corresponding value for most glasses, which 
does not generally exceed 10 x 10%. Barium 
nitrate crystals belong to the Th class and we would 
expect (dii — qi.) to be different from (gi; — 413). 
It is an interesting feature that the difference in this 
ease is nearly 27 per cent, and is much larger than 
that observed by us earlier in potessium and am- 
monium alums. It is also to be noted that for this 
substance the birefringence produced by a pressure 
along a cube axis is nearly fifteen times that pro- 
duced by an equal pressure along a cube diagonal. 
This should be regarded as a large anisotropy, as 
the corresponding figure for potassium alum, its 
nearest approach, is only eight times. 

' B. BHAGAVANTAM 
D. SURYANARAYANA 


Department of Physics, 
Andhra University, 
Walteir, India. 
May 28. ` 


1 Proc. Ind. Acad. Sci., 98, 97 (1947). 





Inclusions in Aluminium Crystals 


Ir appears from various experiments that the ease 
with which a crystal can grow in a deformed matrix 
depends very much on the mutual orientation of 
growing and disappearing lattice domain. This is 
already obvious from the fact that, in a reorystallizing 
coarse-grained material, the new crystals show 
corrugated boundaries, demonstrating visibly that 
some of the original grains are consumed at a faster 
rate than others!, Recent experiments give a far 
more striking proof of this phenomenon. 

It was observed by Carpenter and Elam? in their 
original paper on the preparation of aluminium 
crystals by the stress-strain method that the large 
crystals so obtained often contain small included 
domains with deviating orientation, which were 
obviously unabsorbed grains from the original fine- 
grained material. These inclusions proved to be 
very stable against prolonged heat treatment (see, 

-for example, Seumel?). 

It struck us that in a crystal with a number of 
inclusions, several of these domains reflected incident 
light at the same moment, thus pointing to a more or 
less identical orientation. It seemed worth while to 
determine this orientation, and to look for a relation 
between the orientation of the ‘mother crystal’ and 
the orientation of the included domains. As the 
dimensions of these domains depend on the grain 
size of the matrix, they can vary considerably, so 
thet it is not always possible to determine: the 
orientation of an inclusion by X-ray methods. In 
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these cases the etch method, developed for aluminium 
by Lacombe and Beaujard*, was used. By this 
method tiny cubic eteh-pits:are developed, and the 
boundary lines of the pits are therefore traces of 
(100) planes on the surface of the test piece. Starting 
from the orientation of the mother crystal (determined 
from a Laue transmission photograph), the (100) 
traces to be expected for the four spinel twin orient&- 
tions were constructed by means of stereographic 
‘projection. It was found that the pits in the in- 
clusions had orientations. which coincided with the 
four twin possibilities within about 5°. Fig. 1 shows 
two different twins in the same mother crystal. : 

The orientation of larger inclusions (approximately 
0-2 mm. diameter) could be obtained by X-ray 
‘methods (Laue transmission photographs). These 
photographs consisted ‘of the superimposed Laue 
patterns of mother crystal and inclusion; as the 
pattern of the included domain showed a marked 
asterism as a result of.the deformation before re- 
crystallization (this proves at the same time that the 
included domain is no new crystal), it was not 
difficult to separate them. ‘The photographs con- 
firmed the relationship between the orientations 
already found by the etch method. Fig. 2 shows 
the Laue patterns of mother crystal and inclusion 
superimposed; the enclosed spots would have 
coincided for an exact twin relationship. 

According to these experiments, it seems to be 
difficult for a growing crystal to consume those 
Jattice blocks which occupy approximately a twin 
position. From this it might be deduced that in 
order to prepare large aluminium crystals by the 
stress-strain method without such inclusions, one has 
to start from fine-grained material of such ‘narrow’ 
texture that & growing crystal has no chance of 
meeting its (approximate) twin position. A second 
point is the striking difference in behaviour between 
grains in approximate twin position and lattice blocks 
which give: rise to exact twins. As was found in 
earlier work, a growing crystal may induce (‘stim- 
ulate’) a block to become an active nucleus, which 
develops into, an exact twin with regard to the 
stimulating crystal (for a more extensive account on 
exact twins in aluminium and the idea of ‘stimulation’ 
we refer to ref. 6). à 

At the moment, we have not yet been able to 
analyse the geometrical relationship between two 





Fig. 1. Part of an aluminium crystal, A, containing an “uticon- 

sumed’ Inclusion, B, with cubic etch pits. From the relative 

position of the etch pits it can be deduced that the inclusion B is 
approximately a spinel twin with regard to A. x 300 
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Fig. 2. Su etimposod Laue patterns of a large aluminium crystal 
harp 8 ) and of an unconsumed inclusion of the original 
eformed matrix (sHghtly elongated spots). Pairs of spots enclosed 
by CI would coincide if the orientation relationship between 
erystal and inclusion was exaetly that of a spinel twin 


swin orientations sufficiently to understand why con- 
sumption of an approximate twin lattice is apparently 
30 difficult. 

Note added in proof. In recent work by P. A. 
3eck, M. L. Holzworth and Ph.:Sperry on grain 
«rowth in Al-Mn alloys (1948) it was similarly found 
hat the large crystels, which develop on continued 
eating of special fine-grained recrystallized material 
vy & process of ‘exaggerated’ or ‘discontinuous’ grain- 
“rowth (also called ‘secondary recrystallization’), 
eave unconsumed definite small grains of the original 
matrix: Prof. Beck kindly put some of his crystals 
1t our disposal, and here also the same ‘approximate 
win-relation’ between large crystal and imbedded 
inclusion was found. 

W. May 
T. J. TIEDEMA 
W. Q. BURGERS 
zaboratory for Physical Chemistry, 
Technical University, 
Delft. 
June 1. 
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Burgers, W. G., Proc. Roy. Acad. Sci. Amsterdam, 60, 595 (1947). ` 
carpenter, H. C. H., and Elam, C. F., Proc. Roy. Soc., A, 100, 329 
Seumel, G., Z. Krist., 98, 240 (1930). 

Kacombe, P., and Beaujard, L., J. Inst. Metals, 74, 1 (1947). 

Burgers, W. G., Nature, 157, 76 (1946); 160, 398 (1947). 

Qurgers, W. G., and May, W., Rec. trav. chim. Pays-Bas, 64, 5 (1945). 
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Electrokinetic Potentials of Aged Barium 
Sulphate Crystals 


ELECTROKINETIC methods can be used with great 
lvantage in the study of the adsorption of`electro- 
‘tes or potential-determining ions on crystalline 
ibstances. One of us! determined the streaming 
tentials in diaphragms of precipitated and aged 
arium sulphate, as & function of the composition of 
se bathing electrolyte solution. Reyerson, Kolthoff 
id Kieth Coad? have recently confirmed in a general 
ay these results, with the exception that they found 
constant negative charge in hydro-aleoholie (50 per 
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cent) solution of potassium chloride (10-5 M). 
Ruyssen! had found that by the replacement of the 
aqueous potassium chloride solution by a hydro- 
alcoholic one the initial negative charge was reversed. 

We have re-investigated the point under discussion 
with the same samples of barium sulphate and the 
following experimental facts were definitely estab- 
lished :- (1) The charge of the barium sulphate was 
negative in both aqueous and hydro-alcoholic 
potassium chloride (1075 M) solution, provided these 
were the first solutions with which the crystals came 
in contact. (2) When the aqueous potassium chloride 
solution was displaced by a hydro-alcoholic one, the 
measured charge became positive. When the crystal- 
line substance was taken out of the diaphragm and 
thoroughly washed and shaken with the same liquid, 
its charge was again reversed to negative. (3) When 
the hydro-aleoholie solution of the first experiment 
was ‘displaced by pure water, the crystals were 
charged positively. (4) In a saturated barium 
sulphate solution, without other electrolytes, the 
crystals became again negatively charged. _ 

We may conclude that the normal equilibrium 
charge of pure barium sulphate is negative in aqueous 
potassium chloride solution and saturated barium 
sulphate solution as well as in hydro-alcoholic 
potassium chloride solution. This is in agreement 
with Reyerson ef al.?, but not with the positive 
streaming potentials found by Buchanan and Hey- 
mann? of natural barytes and recrystallized barium 
sulphaté. On the other hand, we confirmed the 
experimental fact of the reversal of the charge of the 
barium sulphate when the aqueous solution is dis- 
placed by a hydro-aleoholie one, although this seems 
not to be the equilibrium charge. It seems that 
in the hydro-alcoholic medium there is a precipitation 
of the barium sulphate out of the displaced saturated 
aqueous solution, followed by preferential adsorption , 
of the Batt ions. 

R. RUYSSEN 


| R. Loos 
Department of Medical Chemistry, 
l University of Ghent. 
1 Ruyssen, R., J. Phys. Chem., 44, 265 (1940). Kruyt, H. R., and 
ape 'ES Kon. - Acad. Wetenschappen Amsterdam, E 498 


Sisi dis a Kolthoff, I. M., and Coad, K., J. Phys. Chem., 
5 
* Buchanan, A. S., and Heymann, E., Nature, 161, 649 (1948). 
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Factors Controlling the Atlantic Coastline 
| of Europe 


Iw 1938, W. V. Lewis! pointed out that the general: 
line of & shore tends to be at right angles to the 
diréetion of dominant wave-attack, and that as a 
bay becomes adjusted to this attack it tends to become 
asymmetrical, with the longer, smoother side facing 
the quarter from which the dominant waves approach. 
In 1940?, I suggested that the theory applied by 
Mr.' Lewis to beach material and easily eroded eliffs 
might be developed to explain the outline of the larger 
bays of south-west England. I showed that this 
would account for the fact that their eastern sides 
have been rendered comparatively smooth, with 
blunted headlands, while their western sides have 
been protected from dominant wave-attack, so that 
their indented minor bays have been preserved be- 
tween angular promontories. 

Various geologists have since suggested to me that 
this! view of coastal development may be applicable 
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to widely scattered parts of the world. In particular, 
I am indebted to Mr. E. E. S. Brown (now president 
of the Geologists’ Association) for pointing out to me 
that both the west coast of Ireland and the Bay of 
Biscay are exposed to the full force of the Atlantic, 
while the coast of north Spain runs parallel to the line 
of wave-attack and is thus comparable with the coast 
of north Devon. These suggestions have led me to a 
further study of the map of western Europe from 
this point of view. 

fà The outline of the Atlantic coast of France, Spain 


and Portugal is notable for its relative simplicity, : 


the single northward-facing stretch turning at either 
end almost at a right angle into the westward-facing 
sectors. If wave-attack has been largely responsible 
for the smoothing of the westward-facing coasts, this 
is an illustration of the power exerted when the 
direction of prevailing winds happens to coincide 
with the direction of the greatest stretch of open 
ocean. In western Europe, the Westerly winds blow 
direct off the open Atlantic. The relation of the 


shore to wave-attack may possibly be very different 
on a coast suchas that of eastern Canada, where the 
prevailing wind is offshore. 

E 


D 





Sketch-map of Western Europe; Armorican structure shown by 

continuous lines, Alpine structure by broken lines. Arrows 

iadicate approximate direction of prevalent winds. (Bonne's, 
projection) . 


Moreover, in western Europe the direction of the 
open ocean &nd prevailing winds happens to lie at 
right angles to the principal structural lines. The 
northern limit of Armorican, otherwise known as 
Hercynian, folding (originating in Permo-Carbonifer- 
ous times) ran approximately east and west through 
. south-west Ireland and southern England, resulting 
in the mountain ranges, now worn down to mere 
stumps, of Devon and Cornwall and of Brittany. 
Following the older Caledonian lines of weakness, 
running in a rather more north-east to south-west 
direction, granites were injected into Devon and 
Cornwall; the granite of the Land’s End protects 
the peninsula rather as the ferrule protects a walking- 
stick, A corresponding series of igneous and meta- 
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morphic rocks form the backbone of the Breton 
peninsula, The English Channel has eaten its way 
into the lower ground between Cornwall and Brittany, 
and, still farther south, the west of France is traversed 
by valleys where a submergence of about 600 ft. 
would unite: the Bay of Biscay with the Gulf of 
Lions in & strait through the ‘Gate of Carcassonne’. 

The next rib in the skeleton of western Europe 
is the Pyrenees, which, although dating from the 
Alpine orogeny of Tertiary times, follow the same 
east and west axis as the earlier Armorican folds. 
Thus the general trend of the north coast of Spain 
runs straight from the Alpine Pyrenees into the 
Alpine and Armorican Cantabrians. The great block 
of the Iberian peninsula consists of the Meseta, which» 
is lapped round in the: south by the Betic Cordillera 
folded in the Alpine period. The structural controm 
is continued in North Africa by the Alpine range oM 
the Atlas‘-Mountains, the sea having broken through» 
between the Atlas and the Betic Cordillera to form 
the Strait of Gibraltar. Much of the Atlantic coast 
of Spain and Portugallies in *Mediterranean' latitudes. 
south of the Westerly wind belt, but owing to the rela 
tion of land and sea it is not exposed to the North 
East Trades, and even in summer the winds have ¢ 
westerly component. However, the Iberian coas# 
presumably depends more for its form on strugturc 
and less on relation to winds and waves than doe: 
the coast north of the Cantabrians. 

It is the east-west folds which, owing to the 
coincidence of the Armorican and Alpine axes, have 
acted as the supporting structure of western Europe 
holding out the land into the Atlantic Ocean, whicl 
has eaten its way back or broken right througl= 
wherever the protection of mountain or igneous roc 
was lacking. Thus the coast between the east-wes 
mountain ribs has been worn back in a north—-soutill 
direction under the attack of the waves. Thes 
waves are driven by the Westerly winds approachin; 
over the open Atlantie approximately at right angle 
to the main structural lines of western Europe. 

MUREL A. ARBER 

52 Huntingdon Road, 

Cambridge. 
Sept. 21. 


1 Lewis, W. V., Proc. Geol, Assoc., 49, 107 (1988). 
2 Arber, M. A., Nature, 146, 27 (1940). 


*Pins and Needles' 
Ir is well known that the release of a constrictin» 


. cuff, which is cutting off the blood-supply to a paw 


of a limb, may be followed by the complex sensatio 
known as ‘pins and needles’; but there has bee 
some controversy as to which part of the nerve or i» 
branches is giving rise to the nerve impulses. Lew 
et al.* and Zotterman? believed that the region of tk 
nerve lying under the cuff was mainly concerne 
whereas Weddell and Sinclair? argue that the sens» 
tion “is due to the stimulation of a proportion of tk 
peripheral nerve endings in the area in which it 
felt". Some new experiments to be described gis 
results which appear incompatible with either e 
these views. M 

The pricking sensation of ‘pins and needles’ iw: 
produced by the release of a blood-pressure cum 
placed just above the elbow, which had cut off tl 
blood-supply to the forearm and hand for twel* 
minutes. The pricking sensation in the normal ar. 


1 
1 
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was compared with the sensation felt after blocking 
the ulnar nerve or its branches at various levels with 
procaine, ‘ ' 

A block at the elbow, just below the cuff, entirely 
eliminates the sensation, which must mean that the 
12-em. stretch of nerve lying under the cuff cannot 
be the origin of all the impulses, or even of a majority 
of them, as Lewis et ai! suggested. A block of the 
ulnar nerve branches in the hand, however, which 
makes the whole or a part of the ulnar skin area 
anesthetic, has only the effect of modifying the 
sensation, the pricks being fewer and less intense, 
but nevertheless clearly felt in the anesthetic skin 
area. This argues against the conclusion of Weddell 
and Sinclair®, since the peripheral endings are, in this 
case, taking no part in the production of the sensa- 
tions which are perceived. - i 

The effect of a block half-way between these ex- 
tremes (that is, mid-forearm) is particularly interest- 
ing. The sensation is far less intense than with a 
block in the hand, although the same skin area is 
anesthetized in either case : the pricks are now very 
few, and although clearly -felt as pricks, they are 
individually less intense than in normal unanæsthet- 
ized skin. 

These experiments suggest that the intensity and 

number of the pricks depend on the length of nerve 
whieh is recovering from any fixed period of de- 
«pressed blood-supply, and that no part of a nerve is 
‘particularly concerned in generating the impulses 
which give rise to this form of ‘pins and needles’. 
‘This probably explains why the pricking of ‘pins and 
needles’ is less intense when produced by a cuff at 
the wrist, and very feeble indeed with a cuff around 
a finger. 

The change in the physico-chemical circumstances 
governing the excitability of any one nerve fibre, 
which occurs as the circulation is restored (the re- 
moval of a 'substance'*), presumably offers to all 
parts of that fibre the opportunity of firing off im- 
pulses, and the chance of some low-threshold point 
«or points becoming rhythmically active should be 
«increased when a greater length of the fibre is exposed 
«to the changed environment. 

A fuller account and discussion of this work will be 
published elsewhere in due course. 

G. GORDON 

Department of Physiology, 

University of Oxford. 
June 7. 


‘Lewis, T., Pickering, G. W., and Rothschild, P., Heart, 16, 1 (1931). 
*Zotterman, Y., Acta Med. Scand., 80, 185 (1933). 
“ Weddell, G., and Sinclair, D. C., J. Neurol., 10, 26, (1947). 


Persistence of D.D.T. in the Soil 


Tar note by M. S. Smith! concerning the persistence 
of D.D.T. and ‘Gammexane’ in soil is in conformity 
with the results of experiments carried out in 
Australia on the use of D.D.T. as a control of the 

«carab Aphodius howitti Hope, the larve of which 
nfest pastures on the tablelands of south-eastern 
Australia, f , 

The species has a simple annual life-cycle, the 
mdult flights occurring in February.  D.D.T. was 
-pplied to the pagture as a 2 per cent dust in talc 
mt the rate of 3:3 f». of pp-isorner D.D.T.. per acre in 

August 1946. At this time the larvæ had almost com- 
Xeted their active feeding stage. No significant 
-nortaliby resulted from the treatment. However, 
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in the winter of 1947, the treated areas were com- 
pletely free from infestation, while adjacent untreated 
areas were again infested. Indirect evidence suggests 
that the D.D.T. had its effect on the very young 
larve of the 1947 generation, approximately eight 
months subsequent tó the date of treatment. 

On the basis of Smith's results, it may reasonably 
bé expected that the D.D.T. will have persisted and 


' exercised a control of the larvae of the 1948 generation. 


At the time of writing, larvæ are as yet too small to 
enable effective population counts to be made. 

The details of this work are being published else- 
where. 

' Pamer B. CARNE 

f Division of Economie Entomology, 
Council for Scientific and Industrial Research, 

: Box 109, City, 

Canberra. 
, June 22. 


* Nature, 181, 246 (1948). 


l ; 
Entomological Aspects of ‘Swollen 
' of Cacao 


THE rapid spread of the deadly ‘swollen shoot’ 
disease of cacao first recorded by Steven! in 1936 
justly gives cause for alarm. Now believed to be 
due to a virus transmitted by three species of insects 
ofthe family Pseudococcidz, this malady of unknown 
origin bids fair to destroy the West African cacao 
industry. 'That this is realized by the people of West 
Africa is evident from the lively publie interest in 
the problem. 

It is not, therefore, too soon to pause and take 
stock of the problem. The good old-fashioned remedy 
,of destroying affected trees and contacts, bearing as 
it does the stamp of common-sense, has won general 
support except, perhaps, from the unlettered farmer 
in: whose egocentric view there is only one kind of 
dead cacao tree., 

In this connexion it will be well to keep in mind 
the entomological aspect of the problem and see how 
the vectors may be controlled in the primitive con- 
ditions under which the crop is produced. One 
method which does not appear to have received the 
consideration it merits is that of biological control. 
In the welter of ideas about resistant varieties, 
immunization and cutting-out, this elementary aspect 
seems to have been forgotten. Yet the Pseudococcidse 
are in some respects peculiarly amenable to this 
treatment in the tropics. In West Africa they 
are not heavily parasitized or preyed upon; and 
there is in other parts of the world a wide range 
of parasites and predaceous enemies which could 
be; possibly usefully, certainly with impunity, intro- 
duced into West Africa, I am not unaware of the 
provocative nature of this proposition. But those 
who would dismiss it untried should bear in mind the 
infinitesimal cost of effecting such introductions 
against the havoc wrought by the disease. No one 
can say whether the method will succeed. But it is 
& weapon that has proved itself elsewhere, and, in 
thé present parlous state of the important West 
African cacao industry, it is one that should be tried 
without delay. 


Shoot? 


i . F. A. SQUIRE 
Department of Agriculture, 


i Siorra Leone. 


1 Steven, W. F., Gold Coast Farmer, ?, 122 (1938). 
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INTERNATIONAL UNION OF 


v 

HE Eighth General Assembly of the Inter- 
national Union of Geodesy and Geophysics, and 

of its seven constituent associations, was held at 
Oslo during August 19-28. 
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GEODESY AND GEOPHYSICS 


The hospitality of the municipality of Bergen formed 


. a fitting close to a memorable occasion. 


Association of Geodesy. The work of the Association 


The opening assembly, Y of Geodesy was distributed over five sections. In 


held in the large hall (‘Aula’) of the University of “the Section on Triangulation there was much dis- 


Oslo, was attended by the King of Norway and thd’ 


+peussion on methods of measuring long distances, 


Crown Prince. The Government of Norway and thei" including triangulation between  non-intervisible 


municipality and the University of Oslo extended 
the most generous hospitality to the Union. A large 
amount of careful preparation had been done by 
the Norwegian Organising Committee under the 
chairmanship of Prof. H. Solberg, secretary of the 
Academy of Science and Letters. 

Owing to the state of health of the president, Prof. 
Helland-Hansen, of Norway, the duties of president 
were carried out by the senior vice-president, Prof. 
N. E. Nórlund, of Denmark. The general secretary 
of the Union is Dr. J. M. Stagg, of the British Meteor- 
ological Office. The Council of the Union consists of 
one delégate from each country ; the British member 
of the Council was Prof. J. Proudman. There were 
more than five hundred delegates and guests from 
about forty countries. The largest party was the 
British, numbering nearly eighty, of which about half 
wére delegates appointed by the Royal Society ; but 
the party from the United States exceeded seventy. 
This was the first ordinary General Assembly since the 
War; a small purély administrative Assembly had 
been held at Cambridge in 1946, and this enabled the 
Oslo delegates to devote the maximum amount of 
time to scientific discussion. Evening lectures by 
Dr. M. A. Tuve, of Washington, and by Dr. S. 
Thorarinsson, of Iceland, the latter showing a remark- 
able colour film on the recent eruption of Mt. Hekla, 
were much appreciated. Prof. Vening Meinesz, of 
Holland, was elected president of the Union for the 
` period 1948-51. An invitation from Belgium to hold 

the next General Assembly at Brussels in 1961 was 
gratefully accepted. 

The Union expressed its gratitude for the very 
considerable financial assistance which it has received 
froma Unesco. The major part of this has consisted 
of grants in aid of the permanent scientific services 
which are sponsored by the Union; the largest 
individual grant for 1948, £3,000, is in aid of the 
International Seismological Summary, the staff of 

- which is housed at Kew Observatory. But many of 
the officers of the Union received Unesco grants in 
aid of their travelling expenses to and from Oslo. 

A very valuable feature of the Assembly was the 
excursions, and it was on these that the warm- 
hearted hospitality of the Norwegians reached its 

. height. It is the common experience of those attend- 
ing international conferences that the personal 
contacts made on such excursions are, even from the 
point of view of the advancement of science, the 
most valuable part of the whole proceedings. Most 
delegates and guests accepted invitations to visit the 
district around Lillehammer on August 22. After the 
Assembly, forty delegates enjoyed a most entertaining 
ahd instructive visit to the hydro-electric works at 
Rjukan as the guests of Norsk Hydro. The meteor- 
ologists and oceanographers took part in excursions 
which met far up the Sogne Fjord, and from this 
point they were.conveyed to Bergen in five research 
vessels, four of them Norwegian and’ one Scottish. 


e 


ground stations by radar and by the observation of 
flares dropped from aireraft. Consideration was also 
given to the proposal to extend the Central European 
Net to Western Europe. In the Section on Geodetic 
Levelling, deliberations were mainly devoted to 
refinements in the practice and theory of geodetic 
levelling and to the methods of research into those 
problems of tectonics on, which levelling is capable of 
throwing light. The Section on Geodetic Astronomy 
gave consideration to co-operation with the Inter- 
national Unions of Astronomy and of Telecom- 
munications. An interesting and important report 
on the activities of the Royal Observatory was 
received from the Astronomer Royal. 

In the Section on Gravimetry it was noted that 
since 1939 the rapid development of static gravi- 


meters has brought them into general use, not only 


for geodetic purposes but more especially for geo- 
logical prospecting by oil companies. As a result, 
the quantity of gravity material accumulating in 
some areas is more than can be conveniently handled 
in geodetic work. It was decided that the Association 
should set up a Gravity Bureau. In the Section on 
the Geoid, attention was given to deviations of the 
vertical, to geoidal rise and deflexions, and to the 
application of methods of differential geometry to 
geoidal determination. There was a heated discussion 
on the ‘co-geoid-fictitious level surface of the earth’ 
after the removal of effects of compensated topo- 
graphy. » 

Both the president of the.Association, Mr. W. D. 
Lambert, of Washington, and its secretary, Prof. P. 
‘Tardi, of Paris, were re-elected. 

Association of Seismology. This Association bene- 
fited from the fact that & preliminary meeting had 
been held at Strasbourg in 1947. Without world-wide 
co-operation the progress of seismology would have 
been extremely slow. A notable example of such 
có-operation is the International Seismological Sum. 
mary, for which the Association is responsible ; 
significant measures for increasing the usefulness o3 
the Summary were agreed upon at Oslo. A special 
session of the Association was devoted to recent 
researches on the seismicity of the earth. One of the 
sessions was devoted to the study of the seismic 
results of the large explosions at Heligoland, Burton. 
on-Trent, Haslach and Soltau, and to the results om 
seismic prospecting in France, Spain and the Unitecm 
States. 

The president, Dr. R. Stoneley, of "Cambridge, ano 
the secretary, Prof. J. Rothé, of Strasbourg, were 
re-elected. 

Association of Meteorology. In his presidentia. 
address to the Association of Meteorology, Prof. S 
Chapman made a strong case for an International» 
Meteorological Research Organisation to link togetherm 
the various meteorological research bodies throughout 
the world, and to serve as a clearing house for ideae 


_A strong impression was created by the diseussior 


1948 


on rain-making by artificial means. Other important 
contributions included the following: a theory of 
selective unstable waves in an atmosphere described 
by the boundaries of the tropopause and the earth’s 
surface, a subject which is connected with the 
formation of short-lived cyclones; fundamental 
problems in the study of radiation; the density of 
the high atmosphere as determined by the motion of 


No. 4123 November 6, 


meteorites ; the need for more observations of water« 
. "particular attention was given. 


vapour and of helium in the high atmosphere; * 
antarctic meteorology ; jet streams; and the possi" 
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moon. Contributions ineluded reports dealing with 
voleanie activity during the past decade, in Japan, 
Kamchatka, the East Indian archipelago, Guatemala, 
the West Indies, Africa, Iceland, Etna, Vesuvius, 
and elsewhere. Few vuleanologists attended the 
meeting, which is largely to be ascribed to the 
coincidence in time of the International Geological 
Congress in London. 

l'Two new objects were brought forward, and to these 
A commission was 
! Set up under the chairmanship of Prof. L. Glangeaud 


bilities of statistical forecasting. Mr. A. W. Brewer, {for the purpose of studying the extinct volcanoes of 


exhibited an automatically controlled frost-point ` 
hygrometer, based on the design which he and Dr. 
Dobson had evolved, and gave an impressive account 
of the water vapour content above the tropopause. 
Prof. Byers showed a film exhibiting in slow motion 
the records of radar reflexion from rain during 
thunderstorms over Florida. 

Prof. J. Bjerknes resigned the office of secretary 
and was elected president; Prof. J. van Mieghem 
was elected secretary. 

Association of Terrestrial Magnetism and Electricity. 
The discussions of this Association included the fol- 
lowing subjects: the influence of solar activity on 
terrestrial magnetism; air-borne magnetic surveys 
carried out in the United States and in Britain, 
which show great promise for the near future; the 
origin of the earth’s magnetism; diurnal variation 
of the horizontal force near the magnetic equator ; 
detection of rapidly moving ionic ‘clouds’, observed 
during ionospheric storms ; and the use of V2 rockets 
for the exploration of the upper atmosphere. 

Owing to the absence of the president, Dr. J. A. 
Fleming, of Washington, the chair at the early 
meetings was taken by Prof. J. Coulomb, of Paris ; 
Prof. S. Chapman, of Oxford, was then elected 
president, and presided at the later meetings. The 
secretary, Dr. J. W. Joyce, of Washington, was 
re-elected. 

Association of Physical Oceanography. A change of 
emphasis as compared with those at earlier Assem- 
Wolies was shown in the meetings of the Association of 
Behysical Oceanography. Previously, most attention 
«was given to the distribution of temperature and 
salinity in the oceans and to the deductions regarding 
vater-movements, etc., which could be drawn from 
«uch distributions. On this occasion, most attention 
was given to observations of oscillations in the sea, 
noluding surface-waves; turbulence and storm- 
surges. The change reflects a result of the War, 
‘vhich prevented ocean-going expeditions and turned 
attention to problems associated with the landing of 
roops on beaches. For the first time, British 
«ceanographers took a prominent part in the present- 
tion of papers. 

Most of the standing scientific committees of the 
missociation, including those on mean sea-level, ocean 
:obtom, weather ships and technical handbook, were 
<eappointed, while a new one on bibliography was 
«et up. The president, Prof. H. U. Sverdrup, of Oslo, 

‘as re-elected. Prof. J. Proudman, of Liverpool, 
esigned the secretaryship, and Prof. H. Mosby, of 
mergen, was appointed to succeed him. 

Association of Vulcanology. In the absence of the 

resident, Prof. Michel-Lévy, of Paris, owing to ill- 
«ealth, the Association of Vulcanology met under the 
nairmanship of one of the vice-presidents, Prof. 
^. G. Escher, of Leyden. His address was on the 
symmetrical shape of the earth’s surface and its 
fect upon the voleanism of the earth and the 


the world with special reference to the relations 
between geological time and the changing com- 
position of the magmas concerned. A long-standing 
policy of the Association, for which funds have been 
accumulated over a number of years, is the pub- 
lication of a catalogue of the active voleanoes of the 
world, and a conference was held on the scope. of the 
catalogue, and its compilation and publication. 
Prof. B. G. Escher, of Holland, was elected president, 


arid Prof. F. Signore, of Italy, was re-elected as . 


secretary. 

‘Association of Hydrology. The work of the Asso- 
ciation of Hydrology was spread among ‘the four 
commissions: limnology, potamology, uriderground 
water, snow and glaciers. The Limnology Com- 
mission dealt with the balance-sheet of a lake, with 
statistics of lake-level and with the movement of 
water in lakes; the Potamology Commission with 
evaporation, with precipitation-recording methods, 
and with transport of solid material in Nature and 
in' the laboratory; and the Underground Water 
Pi pcan with infiltration, with variations of level 

in |springs, and with hot springs in general. 

The Commission on Snow and Glaciers, in addition 
to:the set themes, dealt, inter alia, with suggested 
classifications of snow, and with the alternative 
methods of observation and reporting which are now 
in ‘use in the United States and Switzerland. The 
report on glacier variations was the first to be made 
by. the new permanent committee which was estab- 
lished at Washington in 1939 to carry on the work 
of ‘the long-established Commission Internationale 
des Glaciers. The statistical data up to now have 
dealt solely with the changes of position of the 
glacier snouts; but in future it is planned to include 
three-dimensional surveys of selected glaciers. There 
was an exhibition of glaciological films. It was 
decided to reduce the number of commissions to 
three: underground water, lakes and rivers, snow 
and ice. 

The Association met under the chairmanship of 
Prof. G. Slettenmark, of Sweden, who ‘had been 
appointed acting president after the death in 1947 
of Prof. O. Liitschg, of Switzerland. The secretary, 
Prof. F. Diénert, of France, died shortly afterwards, 
and. his place was filled by Prof. A. M. Vibert, of 
France, as acting secretary. At the close of the 
Assembly, Mr. Merrill Bernhard, of the United States, 
was appointed president, and Prof. L. Tison, of 

Belgium, was appointed secretary. 

A joint meeting of the Associations of Seismology, 
Meteorology and Physical Oceanography was devoted 
almost entirely to thirteen papers on microseisms, 
recent developments in this subject showing how 
profitable has been co- operation between workers in 
the different sciences. The Union Committee on 
Continental and Oceanic Structure was replaced by 
a Joint Inter-Association Committee on the Physics 
of the Earth’s Interior. J. PROUDMAN 
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ORDER OF STABILITY OF METAL ` 
COMPLEXES 


By Dn. H. IRVING and R. J. P. WILLIAMS 
Inorganic Chemistry Department, Oxford 
NES and Maley!s? have recently pointed out 


that the stability of complexes of bivalent , 
metal ions follows the order ‘ 


Pd > Cu > Nic Co > Zn > Cd > Fe > Mn > Mg, - 


irrespective of the nature of the ligands involved, . 
and remark that “although it is not clear what 

determines the order of metals in the series, it is 

worth noting that metals forming dsp, bonds (Cull 

and Pdl!) head the list". Although our own pro- 

gramme: of experimental work is incomplete, it, 
appears desirable to indicate some of our conclusions 

in this field, since they extend the observations of 
A ‘Mellor and Maley and render to some extent more 

. intelligible the order of decreasing stability found 

éxperimentally. 


12 


10 





Ni 


/ —1 
Mn Fe Co Cu Zn 


The numbers give the value of n In log kn for: @, ammonia ; 
O, ethylene diammine ; X propylene diammine; @, salicyl- 
aldehyde , 


If published data? on the successive stability con- 
stants of divalent ions of the first transition series 
are plotted against their atomic number (see graph), 
it is seen that the stability of complexes increases 
steadily to reach a maximum at copper whether the 
ligands be ammonia, ethylene diammine, propylene 
diammine or salicylaldehyde. The reluctance of 
copper to exceed a co-ordination number of 4 is 
shown by the low ‘value of kẹ for the pentammino-, 
and k, for the tris-ethylenediammino-complexes. All 
zine complexes are markedly less stablé than those 
of Cull, and it is perhaps significant that the M-shell 
is completely filled in Zn, whereas the attachment 
of six groups through d,sp, or dsp, orbitals (involving 


t 


x 
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resonance) is possible throughout the sequence Ca 
to Cull, A similar trend of stabilities can’ be noted 
in the second transition series with PAZ > Cd, but 
the interposition of Agll (which forms complexes 
isomorphous with those of Cul!) can as yet be only 
inferred. In the third transition series, the order of 
stability is certainly PtH > Hgt and Pbl, 

Published data on the absolute stability of com. 
plexes are limited so far to those already quoted. Yet 
it is obvious that the formation of an inner complex 
represented by the equation i 

Met +n ER = MR, + not 

involves essentially a competition between (hydrated) 
protons and metal cations for the anion of the 
reagent forming the complex: the more stable the 
complex, the lower the, pH at which it can persist, 
and vice versa. (It is, of course, implicit that any 
ligand displaces an equivalent number of wate 
molecules from the hydrated cation; for example, 
ammonia or pyridine displace one; diammine 
salicylaldehyde or dithizone displace two, etc.) Ir 
can be shown that the pH for 50 per cent precipitatior 
(or 50 per cent extraction of metal complexes for s 
constant excess of reagent) is & measure of thein 
relative stability. Such data, with figures for the 
pH. of incipient precipitation of metal quinaldinate: 
and, for comparison, the stability constants o* 
salicylaldehyde complexes are collected in the 
accompanying table and confirm the sequences o: 
stability already noted. : : 

















*Oxine'; pH | ‘Dithizone’; | Quinaldinic | Salicylalde- 
for 50% pre-| pH for 5095 | acid; pH for} hyde; log 
Metal) cipitation? extraction | incipient pre- | kk In aque- 
with carbon cipitation j ous dioxane’ 
tetrachloride® 
Mn 48 i] — 6-8 
Fe — 5:0 — 76 
Co $:2 4:9 3-9 8-3 
Ni 3:2 8:0 3-9 9:2 
Cu 2:3 1:0 0:5 13:3 
Zn 8:1 3:2 1:85 8:1 
Pd — mm —2:0 2:5 148. 
Cà 42 4-1 3:2 7-8 
Pt — c0 —2:0 — — 
Hg — om — 2-0 0-2 6:8 
Pb 5:2 5:5 8:6 9-1 








It is worth noting that &mong the divalent cation 
of the first transition series, copper alone is pre 
eipitated by 6: 7-dibrom.8-hydroxyquinolime i 
normal acid’, and similar. examples of the out 
standing stability of cupric complexes are commor 
places of analytical chemistry. H. Fischer? noted 
similar order of stability for complexes with «-nitrosc 
B-naphthol, B-nitroso-«-naphthol and diphenyl cark 
azone, though the positions of cobalt and nickel wer 
sometimes interchanged. . ` 

It must be emphasized that the order may b» 
radically changed if the divalency. of any of tb. 
participants is altered. Thus‘ the selectivity c 
nitrosonaphthols as reagents for cobalt depends o» 
their capacity to oxidize it and form a complex c 
trivalent cobalt far stabler than the correspondin» 
complexes of divalent iron and nickel (or cobalt 
That divalent copper, palladium (and trivalent iron 
interfere with the cobalt test? shows that their com 
plexes are comparable in stabilityseven with those c 
trivalent cobalt. Derangement of the ‘natural’ orde 
of stability may also arise from steric and othe 
factors. Thus, copper forms normal 1: 2 complexe 
with M-methyl- and NN’-diethyl-ethylenediammin- 
but cannot do so with N-methyl (or ethyl)-N’-diethy! 
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ethylenediammine?; and trivalent gallium, indium : 


and thallium, but not aluminium, will give insoluble 
1:3 complexes with 2-methyl-8-hydroxyquinoline 
mnd similar róagents?. We shall present elsewhere 
?ur observations with sterically hindered ligands such 
as a-methyl- and e : «’-dimethyl-o-phenanthroline. 
The stability of complexes formed by any one 
(igand, for example, ammonia, with a series of metals 
may be expected to increase with the electro- 
megativity of the metal concerned. Though reliable 
values for the transition elements are not yet avail- 


able, it is-of interest to record that a plot of instability ' 


^onstants (log kn) against the second ionization 
otential (corresponding to the change M — M+++ 2e 
or the metal concerned) is approximately linear from 
manganese to copper, points for zinc lying somewhat 
off the curves. Thence, or' less readily from the 
iccompanying graph, it can be seen that the suc- 
'essive inerements in'stability in passing from man- 
zanese to copper complexes are of much the same 
xder whether water is replaced by two molecules of 
*unxmonia, or one of salicylaldehyde or a diammine. 
Whon any one metal is considered, the gain in 
:onfigurational entropy consequent upon ring form- 
tion is strikingly demonstrated by the high relative 
wtability of the latter complexes. 
Whereas it seems reasonably certain that the most 
«table complexes are always formed by elements 
erminating the transition series, and probable that 
he same ‘natural’ order of stability is preserved 
throughout each series, the acceptance of a unique 
order of stability operating throughout the Periodic 
Kable must wait upon more extensive quantitative 
neasurements with more varied types of ligands and 
«pon & wider range of metals. Quantitative studies 
«n ehromous complexes should prove of particular 
*nierest. 
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Mellor, D. P., and Maley, L., Nature, 101, 430 (1948). 

Goto, H., J. Chem. Soc. Japan, 54, 725 (1933); 86, 314 (1935). 
Flagg, J. F., and McClure, F. T., J. Amer. Chem. Soe., 65, 2340 (1943). 
Berg, R., “Die analytische Verwendung von Oxin". 

Fischer, H., Mikrochemie, 30, 38 (1942). 

Feigl, F., “Spot Tests", 110 (3rd Eng. edit., 1947). 

Pfeiffer, P., and Glaser, H., J. Pract. Chem., 151, 134 (1938). 

Irving et al. (unpublished work). 


FIRST INTERNATIONAL CON- 
GRESS ON RHEOLOGY 


«OON after the end of the War, the Committee of 
5 the British Rheologists’ Club approached rheo- 
ogists in the Netherlands about the possibility of 
iolding an International Rheological Congress in 
Tolland. Dutch rheologists welcomed the suggestion 
nd set up a Committee to organise the Congress 
«ee Nature of January 17, 1948, p. 104). 
Shortly afterwards, the International Council of 
scientific Unions appointed a Joint Committee on 
theology which held its first meeting in London in 
‘eptember 1947. The honorary secretary, Prof. 
~ M. Burgers, was taking a leading part in the 
«rganisation of the Congress, and it was agreed that 
he plans for the Congress should be made in close 
o-operation with the Joint Committee, the second 
anual meeting of which would also be held at the 
mame date and place as the Congress itself. The 
™ongress was held at Scheveningen during September 
0-25.. i 
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The technical business of the Congress was divided 
into two parts: (1) general lectures given by invita- 
tion of the Committee; (2) shorter communications 
submitted by members. The latter part was arranged 
to; run in three concurrent programmes, though 
thé subject-matter was grouped in four. categories: , 
(a) theoretical problems ; (b) experimental methods ; 
(c)' rheological properties of various systems; (d) 
biological systems. : 

, The official languages of the Conference were 
English and French, the Dutch members showing a 
temarkable proficiency in the English language. 

There was also a general discussion on nomen- 
clature introduced in a general lecture by Prof. J. M. 
Burgers, who also presented a communication from 
the International Joint Committee. The Joint Com- 
mittee had instructed two of its members, Prof. 
J. M. Burgers and Dr. G. W. Scott Blair, to draw up 
8 report on nomenclature based on the various war- 
time publications of the British Rheologists’ Club 
and of Dutch rheological organisations. Although 
developed entirely independently of one another, 
these reports had been found to have very much in’ 
common. doc 

Prof. Burgers also summarized in his address the 
general scope of the work which the Congress was 
&bout to undertake. 7 

The general lectures covered a wide field of 
theology. Prof. F. Eirich, of the Polytechnic In- 
stitute of Brooklyn, N.Y., dealt with experimental 
methods in rheology, discussing the relative merits of 
different types of viscometers and rheometers for 
industrial and academic problems. Prof. Œ. Sadron, 
of the University of Strasbourg, spoke on the viscosity 
of dilute solutions of macromolecules, with special 
reference to molecular shape and orientation. This 
lecture was particularly valuable in drawing together 
information from Dutch, American, British and 
French sources, and in presenting a composite picture 
of the complex problems of viscosity-concentration 
relations. i 

Dr. M. Reiner, of the Technical College, Haifa, 
spoke on rheological relations in complex systems, 
outlining first the applications of thə classical 
theories of elasticity and hydrodynamics, and then 
proceeding to discuss how the classical rheological 
coefficients vary with structural changes in the 
material and how various groupings of elastic and 
viscous elements are linked together to account for 
the: behaviour of complex systems. Dr. K. Weissen- 
berg, of the British Rayon Research Association, 
Manchester, also spoke on rheology of abnormal 
systems, developing a comprehensive scheme by 
which all macroscopic aspects of rheological behavidur 
can be dealt with whether previously regarded as 
‘normal’ (that is, conforming to some established 
theory or convention) or as ‘abnormal’. The scheme 
is based on a general theory of transformation for 
defining invariant rheological parameters. The lecture 
was ably illustrated by experiments. 

Dr. G. W. Scott Blair (University of Reading) 
discussed psychophysical aspects of rheology, and the 
relationship between physical measurements and 
subjective judgments of rheological conditions as 
made by craftsmen in industry, and explored the 
possibilities of applying multiple factorial analysis to 
data from batteries of empirical rheological tests. 
Prof. A. L. Copley (New York University) spoke on 
biological problems in rheology, dealing especially 
with rheological problems of protoplasm, of cellular 
coats and intercellular substances, and on the rheology 

| 


748 . 


of body fluids (‘humoral rheology’). Dr. R. Houwink, 
of the Rubber-Stichting, Delft, who was also chief 
secretary of the Congress, spoke on rheology in 
industry, outlining the main rheological properties 
important for industry, with special reference to 
glass, asphaltic bitumen, thermoplastics, thermo- 
setting plastics and paints. 

In a short account of the Congress it is impossible 
to deal with all the contributions to the sectional 
meetings, numbering betweeh thirty and forty 
papers; but it can be said that the ground covered 
was very wide. 

There were a number of papers on thixotropy, 
including one by Sir Charles Goodeve, in which a 
novel model was described to represent thixotropic and 
plastic flow. Dr. H. Nitschmann, from the Harvard 
Medical School, Boston, described interesting experi- 
ments on, thread-forming liquids, showing the 
relationship between this property and changes in 
viscosity with driving pressure. Dr. C. N. Davies, of 
' the London School of Hygiené and Tropical Medicine, 
also discussed thread formation of liquids. It was 
somewhat unfortunate that, in an ‘otherwise admir- 
ably arranged , programme, Drs. Davies’ and 
Nitschinann’ S papers were read in different sections 
almostisimultaneously. M. M; Louis (Reuil, France) 
described: a new type of viscometer for industrial use 
. which should have a wide appeal on account of its 
simplicity of design; and a number of new rheo- 
meters were also described for the study of rubber, 
plastics, printing inks and other materials. Drs. H. 
de Bruijn and P. G. Meerman, of the Netherlands 
State Mines, discussed the use of & Stormer visco- 
meter for settling suspensions, and Mr. W. Lethersich, 
of the Electrical Research Association, the relative 
merits of compression and rotation instruments for 
work on dielectrics. 

On the theoretical side, turbulence phenomena 
received considerable attention ; Dr. R. Schnurmann, 

of the Manchester Oil Refining Co., dealt with Rey- 
nolds’ numbers in solutions of large molecules, and 
Dr. J. C. Oldroyd (Courtaulds, Ltd., Maidenhead) 
discussed wall-effects in turbulent flow through pipes. 
Prof. J. J. Hermans (University of Groningen) gave 
a summary of his well-known work and that of Prof. 
P. H. Hermans on swelling of gels, and Prof. 
W. T. Astbury (Leeds) gave an account of X-ray 
and electron microscope studies on myosin and 
actin. 

Of the thirty-eight sectional papers, apart from 
general lectures, circulated in preprint form before 
the meeting, no less than twenty were from British 
.rheologists, and, indeed, Great Britain was very well 
je ese ted at the Congress. 

An exhibition of rheological apparatus included 
instruments from Holland, Great Britain and France. 
The apparatus was classified in accordance with the 
way in which the stresses are applied, for example, 
direct, alternating, etc., whether the stress is dis- 
tributed homogeneously throughout the material, or 
inhomogeneously, and whether the rates of shear are 
constant or variable. There were some sixty instru- 
ments grouped in this way. The exhibition was open 
during most of the Congress, and Dr. R. N. J. Saal 
gave a short informal address describing the exhibits 
and their classification. ' 

On the evening of September 23 an informal 
dinner was held, Prof. H. R. Kruyt presiding. Prof. 
Kruyt proposed the health of the- delegates, and 
replies were made on behalf of Great Britain by Dr. 
G. W. Scott Blair, of the Continental éountries by 
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Prof. C. Sadron and of the United States by Dr. A 
Voet. 

Following the Congress, many delegates took par 
in & three-day trip by touring car to Arnhem ane 
the State Mines in the Province of Limburg. O: 
September 25 visits were paid to the General Rayo: 
Union, to the Staple Fibre Factory .of the A.K.U. 
Netherlands Shipbuilding Experimenta 
Station at Wageningen and to the Central Foo 
Products Research Station. On September 26 there 
was a visit to the Arnhem. Battlefield and on Septem 
ber 27 to the Central Experimental Station of State 
Mines at Treebeck. 

The Congress was very well organised, although 
in spite of the quite remarkable recovery alread). 
made, conditions in Holland are at least as difficul» 
as they are in Britain. The Dutch organising com 
mittee must have worked extremely hard in preparing 
the Congress, and the unfailing kindness and hélj 
which we received from all our Netherlands col 
leagues, and especially from Prof. J. M. Burger» 
(chairman), Dr. R. Houwink (first ‘secretary) anc 
Dr. G. E. Rotgans (organising secretary), will lon; 
be remembered. (As Dr. Houwink said at the dinner 
Dr. Rotgans turned out to be “not a bad goose, bw 
a Very good goose indeed |") . 

Although in existing circumstances it was felt te 
be unwise to fix a date and place for the Secon 
Congress, it was " the genera] feeling both in the 
Congress itself and within the International Join» 
Committee that congresses of this kind should be 
held about every four years, and the hope wa: 
expressed that the Joint Committee should recom 
mend the calling of a Second Congress in due course 

The Proceedings of the First Congress will bw 
published shortly and will be available at an approxi 
mate cost of £2 8s. G. W. Scorr Bram 


November 6, 


NATIONAL RESEARCH COUNCIL 
OF CANADA 
ANNUAL ' REPORT 


HE thirty-first annual report of the Nationa» 

Research Council of Canada (Ottawa) covers th» 
year ended March 31, 1948, and includes the repor 
of the president, Dr. C. J. Mackenzie, together with 
the financial statement. The totel expenditure during 
the year amounted to just over 6-9 million dollars 
almost a further quarter of a million dollars wa 
expended on work carried out at the request o 
Government Departments and provided for by therm 
apart from the 7-646 million dollars received in othe 
ways, including parliamentary appropriations o 
6-351 million dollars. To cope with the expandinm 
programme, facilities’ have been extended and th» 
staff now total more than 2,300, of whom a thousandll 
half of them scientific workers, are working a 
the atomic energy project at Chalk River. Th» 
operating branch for the production and extraetio»m 
of isotopes was organised during 1947, and branche: 
of the project are concerned with the problems o. 
operating the low-energy ZEEP and the higher 
powered experimental NRX piles and handling thei» 
highly radioactive products safely and effectively 
Attempts are being made to spread the new tech 
niques and knowledge to the universities and othe 
research institutions in Canada, and thus to foste 
research in these fields. 
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A new Division of Radio and Electrical Engineering 
1ag been established and substantial progress made 
m the applications of radar. In harbour control a 
1ine-inch display with accurate ranging facilities has 
seen added to the original installation at the Naval 
Aügnal Station at Camperdown, Nova Scotia, and 
srocedures are being worked out for the use of shore- 
„ased radar in the identification and guidance of 
coming ships that are not equipped with radar. 
Krials during the past season have shown that blind 
navigation of the. entrances of Toronto Harbour and 
dentification, of every wharf within the Harbour is 
wossible. The practical value of a direct-reading 
electronic instrument for locating hot joints on power 
ines has been demonstrated in field tests. 

The Division of Physics carried out magnetometer 
surveys during the latter part of the year in co- 
speration with the Department of Mines and 
Resources and with the assistance of the Royal 
Janadian Air Force. A fundamental investigation 
nag been started on the nature and source of cosmic 
“ays, in particular their relation to other geophysical 
shenomena such as magnetic storms, and the 
ronosphere. A high-speed cine-camera capable of 
«operating at a rate of 200,000 frames per second has 
een designed and built, and a method of geophysical 
wospecting has been tried in which measure- 
xaents aro made of the depth of overburden by 
vertical echo-ranging from the surface, and explora- 
ion within the bed-rock, with & device which is 
lropped down a drillbed. Architectural studies 
‘nclude a series of commercial sound-absorption tests, 
while equipment has been completed for producing 
iügh-intensity sound fields at frequencies from four 
«ilocycles to about'600 kilocycles per second, and a 
«ew rod thermostat is being developed for use in 
‘ailway refrigerator cars. A summer programme of 
#enel-cooling investigations in two experimental 
«ouses was undertaken and continued through July 
end August 1947, while photographic research 
»neluded work on the aerial camera, the dimensional 
tability of photographic film bases and the factors 
4ffeeting the rendering of detail in contact printing. 

The organisation of the Pure Chemistry Branch 
mas been completed, and an infra-red spectrometer 
rastalled in the section on organic spectrochemistry. 
Kmong many problems investigated in the Applied 
themistry Branch of the Division of Chemistry are 
he lubrication of railway car journal bearings, the 
«orrelation of laboratory abrasion: tests with actual 
oad tyre tests, the laundry application of dust- 
saying oils to cotton and wool hospital fabrics, 
sorrosion inhibitors for use in various types of 

olution and the spreading of oil paints on certain 
epellent surfaces. A co-operative research with the 
-loranda Mines, Ltd., promises to develop a method 
-f roasting pyrites for the recovery of elemental 
sulphur, and the investigation of silver alloys as 
-atalysts for the oxidation of ethylene to ethylene 
*xide with air has led to the development of highly 
etive stable catalysts. A method has been developed 
or the rapid determination of low concentrations of 
arbon monoxide in air. . 

Much of the work of the aeronautics section of the 
Jivision of Mechanical Engineering is devoted to 
-ind-tunnel testing of new aircraft designs for 
'anadian firms; the low-temperature laboratory 
ontinued the flight investigation of aircraft icing, 

lectro-thermal de-icing for wings and propellers and 
he study of meteorological conditions associated 
«vith ice. A snow-cover survey was initiated, in 
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co-operation with the Meteorological Service of the 
Department of Transport, to obtain data on the type 
and condition of snow encountered in different parts 
oflOanada, in order to assist in developing snow- 
clearing equipment and in the study of such subjects 
as aircraft skis. Work continued on the improvement 
of fuels and lubricants for use at low temperatures, 
and research was initiated on fuels and combustion 
in jet engines. x net 

In the Division of Applied Biology, substantial 
progress was made in research on food preservation 
and the industrial utilization of agricultural wastes 
and surpluses. Investigations on oiling, antiseptic 
and gas treatment of shell eggs have facilitated ship- 
ments to Britain, and transport temperatures have 
been established for a milder and more acceptable 
bacon. Extensive work has indicated that the Fritz 
machine for continuous butter production, as designed 
for. German use, cannot consistently produce butter 
meeting the Canadian legal standard of not more 
than 16 per cent moisture content. Laboratory 
studies on new cooling mixtures to provide lower 
temperatures in refrigerated railways cars gave 
promising results, and a study has been commenced 
on the fermentation of cellulose wastes, while that 
on the fermentation of beet molasses has reached the 
pilot-plant stage. Work was also commencéd on the 
utilization of straw. 





FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


Monday, November 8 


INSTITUTION OF POST OFFICE ELECTRICAL ENGINEERS (at the 
Institution of Electrical Engincers, Savoy Place, Victoria Embank- 
ment, London, W.0.2), at 5 p.m.—Mr. W. J. Bray : “The Possibilities 
or Super H.F. Radio and Wave-guide Systems for Telecommunica- 

ons”. 

ROYAL GEOGRAPHICAL SooreTy (at Kensington Gore, London, 
S.W.7), at 5 p.m.—Prof, G. H. J. Daysh: “Development Areas and 
the foo of Industry". 


| Tuesday, November 9 


ROYAL ANTHROPOLOGICAL INSTITUTE (at 21 Bedford Square, Lon- 
don, W.C.1), at 5 p.m.—Mr. A. L. Armstrong and Prof. H. J. Fleure, 
F.R.S.: ‘Discovery of a Paleolithic Skullin a Rock Shelter at Whaley, 
near Creswell, Derbyshire’. ; 

ZOOLOGICAL Society oF LONDON (at the Zoological Gardens, 
Regent's Park, London, N.W.8), at 6 p.m.—Scientifie Papers. i 

INSTITUTE OF PHYSICS, ELECTRONICS GROUP (at 47 Belgrave Square; 
London, S.W.1), at 5.30 p.m.—Mr. P. H. Flanders: “The Physical 
Properties of Very High Voltage X-Rays and Electrons and their 
Medical Benefit". 

INSTITUTION OF ELEOTRIOAL ENGINEERS, RADIO SHOTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Con- 
tinuation of the Discussion on “To What Extent does Distortion 
Really Matter in the Transmission of Speech and Music? (tQ be 
opened by Mr. P. P. Eckersley). 

Soomry OF OHEMIOAL INDUSTRY, ÜHEMIOAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, , London, 
W.1), at 5.30 p.m:—Mr. A. D. Davidson: “Heat Transfer". 

ILLUMINATING ENGINEERING Soormty (at the E.L.M.A. Lighting 
Service Bureau, 2 Savoy Hill, London, W.C.2), at 6 p.m.—Dr. J. W. 
Mitchell: “High Speed Photography”. 

INSTITUTION OF MEOHANIOAL ENGINEERS, AUTOMOBILE DIVISION 
(at Storey's Gate, St. James's Park, London, S.W.1), at 6 p.m.— 
Discussion on “Rubber as a Stress-Carrying Material, and some 
Design Considerations' (to be opened by Mr. S. W. Marsh). 

Sm HALLEY STEWART TRUST LEOTURE (at the Memorial Hall, 
Farringdon Street, London, E.C.4), at 6 p.m.—Mr. R. F. Harrod : 
“The Atomic Age—The Economic Repercussions of Atomic Power". 

MANOHESTER GEOGRAPHICAL SOCIETY (in the Geographical Hall, > 
St. Mary's Parsonage, Manchester), at 6.30 p.m.—Rev. Brian L. 
Gandon: “Through India to the Himalayas". 

TEXTILE INSTITUTE, YORKSHIRE SEOTION (at the Midland Hotel, 
Bradford), at 7 p.m.—Mr. W, H. Hillier: “The Treatment of Sewage 
containing Textile Effluent’. 


i |Wednesday, November 10 
PHYSICAL SOCIETY, COLOUR GROUP (at the E.L.M.A. Lighting Service 


“Bureau, 2 Savoy Hill, London, W.0.2), at 3.30 p.m.—Sclentifle Papers. 
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INSTITUTE OP PETROLEUM (at Manson House, 26 Portland Place, 
London, W.1), at 5.30 p.m.—Mr. F. H. Garner and Mr. A. R. W. 
Baddeley : “‘Detergency of Carbon Black in Hydrocarbon Solution". 

INSTITUTION OF ELECTRICAL ENGINEERS, SUPPLY SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. 
H. M. Lacey: “The Lightning Protection of High-Voltage Trans- 
mission and Distribution Systems", 

ROYAL INSTITUTE OF CHEMISTRY, NEWCASTLE-UPON-TYNE AND 
NORTH-EAST Coast SEOTION (at King’s College, Newcastle-upon-Tyne), 
at 6.30 p.m.—Dr. L. H. Lampitt: ‘Food Problems". 


Thursday, November 11 


Gon etd oF ToNDoN m thie Anatomy Theatre; uum 
e, Gower Street, London, W.C.1), at1.15 p.m.—Prof. H. i 
“What is Science ?"* / T ia pid 
ROYAL Society (at Burlington House, Piccadilly, London, W.1), 
at 4.30 p.m.—Mr. R. M. Goody : “Thermal Equilibrium at the Tropo- 
pauke and the Temperature of the Lower Stratosphere”; Prof. S. 
shapman, F.R.8., and Mr. K. K. Tschu: “The Lunar Atmospheric 
Tide at 27 Stations widely distributed over the Globe”. 
UNIVERSITY OF LONDON (in the Department of Biochemistry, 
" Paivarsity College, Gower Street, London, W.C.1), at 4.45 p.m.— 
Dr. B. ©. J. G. Knight: “Biosynthesis in Micro-Organisms”.* 
(Further lectures on November 18 and 25.) 
ROYAL STATISTICAL SOOIETY (at the London School of Hygiene 
and Tropical Medicine, Keppel Street, London, W.C.1), at 5.15 p.m.— 
Mr. R. J. Smeed : “Some Statistical Aspects of Road Safety Research”. 


ILLUMINATING ENGINEERING SOOIETY, MANOHESTER CENTRE (joint 
meeting with the ASSOOIATION OF PUBLIO LIGHTING ENGINEERS, in 
the Reynolds Hall, College of Technology, Manchester), at 6 p.m.— 
Mr. W..D. Sinclair: ‘Fluorescent Street Lighting”. 

ROYAL AXRONAUTIOAL Sooty (at the Institution of Civil 
Engineérs, Great George Street, London, S.W.1), at 6 p.m.—M. 
Destival: ‘French Aircraft Gas Turbines”. : 

CHEMIQAL Sooty (at Burlington House, Piccadilly, London, 
W.1), at.7.m.—Prof. C. E. H. Bawn : ‘The Structure and Reactivity 
of Free-Ridicals’’ (Tilden Lecture). (To be repeated on Friday, 
November 19, at the University, Glasgow.) . 

INSTITUTE OF METALS (at the Royal School of Mines, South 
Kensington, London, 8.W.7), at 7 p.m.—Prof. W. R. Jones: ''Re- 
sources of Strategic Metals’’. 

PHARMAOEUTICAL SOCIETY, MANCHESTER, SALFORD AND DISTRIOT 
BRANOH (joint meeting with the NATIONAL ASSOCIATION OF WOMEN 
PHARMACISTS, in the Lecture Theatre, St. Mary's Hospital, Man- 
chester), at 7.45 p.m.—Mr. D. G. Ardley: “Some Recent Advances 
in Drug Therapy”. 


j Wednesday, November lO—Thursday, November If 


IRON AND STEEL INSTITUTE (at 4 Grosvenor Gardens, London, 
8S.W.1).—Autumn Meeting. 


Friday, November 12 _ 


ROYAL ASTRONOMIOAL SocrETY (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—Scientific Papers, 

INSTITUTION OF MEOHANICAL ENGINEERS, APPLIED MECHANICS 
GROUP (at Storey's Gate, St. James’s Park, London, S.W.1), at 6 p.m. 
Discussion on “Some Properties of the Compression Shock as in 
Turbine and Compressor Blade Passages” (to be opened by Mr. I. M. 
Davidson), 

NORTH-EAST COAST INSTITUTION OY ENGINEERS AND SHIPBUILDERS 
(at the Mining Institute, Newcastle-upon-Tyne), at 6.15 p.m.—Mr. 
R. G. Voysey : "Techniques of a Gas Turbine Vibration Laboratory". 

OIL AND COLOUR CHEMISTS’ ASSOCIATION, MANCHESTER CENTRE 

- {at the Engineers’ Club, Albert Square, Manchester), at 6.30 p.m.— 
Dr. D. R. Duncan: “The Colour of Pigment Mixtures”. 


Saturday, November 13 F 


BRITISE PSYOHOLOGICAL Sooty (at Tavistock House, Tavistock 
Square, London, W.C.1), at 2.30 p.m.—Discussion on “Current Pro- 
fessional Problems of Psychologists’? (to be opened by Miss Grace 

' Rawlings and Mr. Alec Rodger). 

-. Lonpon County COUNCIL (at the Horniman Museum, London 
Roga, Forest Hill, London, S.E.23), at 2.30 p.m.—Major Maxwell 
Xifight: “The Habits and Lives of British Reptiles and Amphibia”’.* 

ROYAL INSTITUTE OF CHEMISTRY, LONDON AND SOUTH-EASTERN 
COUNTIES SECTION (at the University, Reading), at 3 p.m.—Sym- 
posium on “Radioactive Tracer Elements’’. 


: APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

EDUOATIONAL P8YOHOLOGIST— The Director of Education, County 
Education Office, St. Mary's Gate, Derby (November 13). 

SENIOR RESEAROH appointment to be made for the purpose of 
undertaking Government-sponsored research into problems of the 
location of industry—The Secretary, National Institute of Economic 
and mn Research, 2 Dean Trench Street, London, S.W.1 (Novem- 

er 13). 





HEAD OF THE SCIENCE DEPARTMENT of the Technical College of 
Monmouthshire, Crumlin—The Director of Education, County Hall, 
Newport, Mon. (November 13). 

LEOTURER IN MATHEMATIOS in the Physics and Mathematics Depart- 
ment—-The Clerk to the Governors, South-East Essex Technical 


College and School of Art; Longbridge Road, Dagenham, Essex. 


(November 13). 
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Ed CHIEF LABORATORY ENGINEER fo take charge of a recently estab- 


lished Highways Laboratory at Osset, near Wakefleld—The County 
Engineer and Surveyor, County Hall, Wakefield (November 13). 

EDUCATIONAL PSvOHOLOGIST—The Director of Education, Education 
Offices, Cobourg Street, Plymouth (November 15). 

LECTURER IN PURB MATHEMATIOS in the School of Science, Gordon 
Memorial College, Khartoum—The Secretary, Inter-University Counci]« 
for Higher Education in the Colonies, 8 Park Street, London, W.1 
(November 15). 

VETERINARY SURGEONS (6), and a FIELD AND RESEARCH OFFICER, 
in the Department of Veterinary Services, Southern Rhodesla—The 
Office of the High Commissioner for Southern Rhodesia, 429 Strand, 
London, W.C.2 (November 19). 

HEAD OF THE SCHOOL OF APPLIED CHEMISTRY, Melbourne Tech- 
nical College—Mr. S. L, Martin, Mathematics Department, University 
College, Gower Street, London, W.C.1 (November 19). 

LECTURER IN THE DEPARTMENT OF Puysics—The Registrar, 
University College, Hull (November 20). 

EDUCATIONAL PSYOHOLOGIST—The Secretary for Education, County 
Buildings, Shrewsbury (November 22). g 

OFFIOER-IN-CHARGE OF THE TESTS DIVISION—The Director, NationnM 
Foundation for Educational Research, 70 Wimpole Street, London, 
W.1 (November 22) ¥ 

LECTURER or ASSISTANT LECTURER IN THE DEPARTMENT OF BIO- 
OHEMISTRY—Ihe Secretary, St. Mary's Hospital Medical School, 
Paddington, London, W.2 (November 24). 

. LEOTURER IN PHYSIOLOGY in University College, Dundee—The 
Secretary, The University, St. Andrews (November 30). 

LEVERHULME STUDENTSHIP IN CHEMICAL  ENGINEERING— The 
Registrar, Imperial College of Science and Technology, Prince Consort 
Road, London, S.W.7 (November 30). 

LEOTURER or ASSISTANT LEOTURER IN THE DEPARTMENT OF ÉELEC- 
TRICAL ENGINEERING— The Registrar, The University, Sheffieldll 
(December 1). 

METEOROLOGICAL OFFICER CADETS (5) in the Department of Industry 
and Commerce—The Secretary, Civil Service Commission, 45 Upper 
O’Connell Street, Dublin (December 10). : . 

MUSBUMS ASSISTANT, primarily to supervise the collectionsin the Kirk- 
stall Abbey House Museum (devoted to local history and antiquities)— 
The Director, City Museum, Park Row, Leeds (December 20). , 

TRANSVAAL CHAMBER OF MINES CHAIR OF WOOD TEOHNOLOGY 
in the University of Stellenbosch—The Secretary, South Africa House, 
Trafalgar Square, London, W.C.2 (Stellenbosch, December 31). ' 

SENIOR ASSISTANT IN CHEMISTRY—The Registrar, College omi 
Technology, The Newarke, Leicester. : 

SENIOR GEOLOGIST to the Government of the Gold Coast to under. 
take general geological work including geological mapping and pros. 
pecting—The Director of Recruitment, Colonial Service, Sanctuary 
Buildings, Great Smith Street, London, S.W.1. 

LECTURER IN BIOLOGY, and a LECTURER IN CHEMISTRY—Thc 
Principal, Derby Technical College, Normanton Road, Derby. 

ABSTRAOTORS (part-time) for the Veterinary Bulletin —TIhe Director 
Commonwealth Bureau of Animal Health, Veterinary Laboratory 
New Haw, Weybridge, Surrey. 

LECTURER IN THE DEPARTMENT OF APPLIED CHEMISTRY ~-Thi 
Secretary, Northampton Polytechnic, St. John Street, London, E.C.1 

DEPUTY EXECUTIVE OXFIOER, and a TEOHNICAL OFFIORR in See 
Production—The Secretary, National Institute of Agricultural Botany 
Huntingdon Road, Cambridge. : 

LABORATORY TECHNICIAN IN THE DEPARTMENT OF PATHOLOGY— 
The Pathologist, Royal Devon and Exeter Hospital, Exeter. 

SoreNTIFIO OFFIOERS (2) IN THE BIOCHEMICAL DEPARTMENT fo» 
work on the separation and characterization of large molecules owt 
biological origin—The Secretary, Rothamsted Experimental Station 
Harpenden, Herts. 

SENIOR TEOHNIOIAN (male) for training for maintenance of X-Ray 
Geiger counter and other equipment in the Medical Research Council’: 
Field Research Station at Fajara, Gambia—The Director, Huma» 
Nutrition Research Unit, National Hospital, Queen Square, London. 


,C.1. 

SENIOR SOTENTIFIO OFFICERS and SoreNTIFIO OFFICERS, and EX 
PERIMENTAL OFFICERS and ASSISTANT EXPERIMENTAL OFFICERS, a 
Ohemical Engineers , in. the. Ministry of Supply research ane 
development  establisliments: in Lancashire, Essex, Kent an 
Buckinghamshire—The ‘Technical and Scientific Register (K), Yorl. 
House, Kingsway, London, W.C.2, quoting F.884/48A. 

ASSISTANT INSPEOTING OFFIORRS (Scientific Supplies), and ASSISTAN: 
CHEMISTS (Grade II[}—The Director-General, India Store Departmen 
(Inspection Branch), 32-44 Edgware Road, London, W.2. 

PRYSIOIST for fundamental work on the structure and propertie 
of fibrous materials, etc., and a PRYSIOIST for laboratory and service 
test of shoes and shoe materials, ete.—The Director, British Boot 
Shoe and Allied Trades Research Association, Satra House, Rocking» 
ham Road, Kettering. N 

SRNIOR TRAINED BIOCHEMICAL TEOHNICLAN IN THE PHYSIOLOGY 
DEPARTNENT—The Professor of Physiology, King's College, Newcastle 
upon-Tyne. 

SENIOR PHYSIOS LABORATORY STEWARD—-The Principal, Actor 
Technical College, High Street, London, W.3, quoting F41.N. 

DEMONSTRATOR IN PARASITOLOGY in the Department of Pathology 
and LABORATORY TECHNICIANS for (a) the Department of Physiology 
(for biochemistry), and (b) the Division of Histology and Embryology 
—The Secretary, Royal Veterinary College and Hospital, Royal Colleg 
Street, London, N.W.1. 

CHEMIST to take charge of the research work (at present beine 
carried out at Leeds University)}—The Secretary, British Brush Manu 
facturers’ Research Association, 80 Coleman Street, London, E.C.2. 

TECHNICIANS (2, Grade III) IN THE DEPARTMENT OF BOTANY—Th- 
eoa] University College, Gower Street, London, W.C.1, quotin, 

nyji. 

SENIOR LECTURER IN AGRIOULTURE responsible for Extra-mura> 
Teaching—The Principal, Kent Farm Institute, Sittingbourne. 

BIOCHEMIST (man or woman) preferably with post-graduate ex 
perience in the fleld of enzymes or tissue-metabolism—The Secretary 

urta Institute of Biochemistry, Middlesex Hospital Medic: 
School, London, W.1. 
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PHYSICAL SCIENCE AND HUMAN 
| VALUES 


N 1946, Princeton University celebrated its bicen- 

tenary by a number of conferences at which leading 
figures in the world of learning met to discuss progress 
in their partieular fields. One of the groups which 
met in this way consisted of physicists, and on the 
first and third days' of this gathering the topic for 
discussion was the relationship of physical science 
and human values—a weleome recognition that both 
can' influence profoundly the work of a university. 
The papers read at the conference have now been 
published in book form*. 

The papers themselves, as: Prof. E. P. “Wigner 
points out in his preface, fall into two groups: those 
concerned. broadly with the way in which the organ- 
isation of the society of which the man of science is 
a member can influence the growth and the trend of 
science, and those concerned with the influence of 
the jman of science and his work and thought upon 
that society. The distinction is not sharply drawn, 
the field covered is very wide, and more than a title 
is needed to give unity between such diverse themes 
as Mr. F. T. Spaulding’s discussion of scholarship in 


. the secondary school, Dr. L. A. DuBridge on the large 


laboratory in nuclear research, Prof. F. S. C. Northrop 
on the physical sciences, philosophy and human 
values, and Prof. P. W. Bridgman on new vistas for 
intelligence. 

The common bond is to be found rather in the 
evidence which the book provides that physical 
scientists are thinking, and thinking deeply, about 
all the interactions of science and society. The 
British reader will note that American thought runs 
on very similar lines to that of men of science in 
Britain ; and the book, with Prof. H. N. Russell’s 
approval, in the concluding paper, of the suggestion 
that a new Hippocratic code is needed to-day for all 
who' deal with nuclear energy, and that the powers 
of life and death which are in our hands must be 
used soberly, and so far as in us lies, in the fear 
of God, supports the recent statement issued by 
the Committee on Science and its Social Relations 
set up by the International Council of Scientific 
Unions (see Nature, October 2, p. 507). 

The papers in this volume, which cover p d 
like the relation of research in universities to gove: 
ment and commercial laboratories, seldom contribute 
anything very novel; but points are stressed which 
are commonly overlooked or ignored in current debate 
in Britain. There is the same concern lest 
the university laboratories should be diverted from 


. the advancement of science to the solving of com- 


mercial problems. In the United States, as in Britain, 
that, would be regarded as a disaster of the first 
magnitude, and Dr. I. I. Rabi’s suggestion that in 
the university research is to some extent secondary 
to, or parasitic on, teaching, at once drew the counter- 
attack that the advancement of knowledge is the 

* Physical Science and Human Values. A Symposium by P. wW. 
Bridgman, F. S. C. Northrop, H. Shapley, I. I. Rabi, H. N. Russell, 
M. Polanyi, F. T. Spaulding and L. A. DuBridge. With a Foreword 


by E.P. Wigner. Pp. vii+181. (Princeton, N.J.: Princeton Univers- 
ity Press ; London: Oxford University Press, 1947.) 16$. ad 
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first function of a university and that industry is 
really dependent upon the universities. Nevertheless, 
while industry’s dependence not only upon new 
knowledge but also upon the development of 
new technologies was recognized, there was not in 
this discussion any tendency to exalt the divergent 
research typical of the university at the expense of 
the convergent research in industry. Both are 
required, and each would suffer if the other were 
cramped. The emphasis was rather on the need for 
co-operation, the way in which industry reacts on 
science, science on industry, and also one science on 
another, providing the means whereby advances are 
made in other fields. 

What stands out from the discussion is the recog- 
nition that the conditions favouring creative work 
are essentially the same in industry and in the 
universities, and that the spirit of freedom which 
enables an individual to work by his own method 
will become increasingly characteristic of the indus- 
trial research laboratory, as it already is of the 
university laboratory. Again, Dr. DuBridge stresses 
that the dominating factor in any research laboratory ' 
is the attitude of the workers themselves; and he 
points out rightly that without the tremepdous 
emotional stimulus to co-operative effort which the 
War provided, any laboratory built along the lines of 
the large war laboratories is bound to collapse. The 
point is one to be kept in mind in considering the 
possibilities of applying what is known as the tech- 
nique of operational research in peace-time. The 
question of incentives has as yet not received any- 
thing like the attention it merits where the man of 
science is concerned, and Dr. DuBridge’s paper should 
stimulate further thought about the ‘question and the 
psychological conditions conducive to collaboration 
in creative work. His confidence that the essential 
freedom of inquiry and time for thought can be 
secured even in the presence of great new techniques 
of physical’ science and organisation presents a 
challenge which the conference was not slow to meet, 
and Prof. M. Polanyi directed attention in this 
connexion to the importance of public \opinion. 
Where public opinion respects the autonomy of 
science and the freedom of those charged with 
scientific work, he believes that the form of organ- 
isation matters little. 

f Another important factor is that to which Prof. ' 
Wigner directed attention, namely, the value of 


mobility and interchange of scientific staff, which is : 


commonly recognized; but still rather the exception. 
Prof. Wigner suggested that in large institutions a 
reasonably rapid turnover of the personnel both at 
the top and at the bottom might well help to foster 
the sense of adventure and the lively atmosphere ' 
which is one of the big advantages of the university. 
Dr. Harlow Shapley’s paper on the uses and hopes of 
scientific societies is of interest as indicating the way 
in which learned and professional societies could both 
counter the tendency to specialization and assist in 
the formulation of national policy. As an example of 
. inter-science activity, he referred to the Society of 
the Sigma Xi; but he looked further to the Science’ 
Division of the United Nations Educational, Scientific 
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and Cultural Organisation, urging especially tl» 
foundation by that body of great internation» 
institutions for scientific exploration and develo} 
ment in those fields where research is normally £ 
expensive that small institutions or even sma 
countries cannot easily undertake them on a nation» 
basis, and also the establishment and operation < 
travelling panels, each composed of specialists « 
different nationalities and. adjacent fields of specia 
ization. 

When the conference entered upon the influence « 
science on society, its thought was vaguer and ler 
constructive. Prof. Northrop emphasized that if th 
atomic ‘bomb was ever used to destroy civilization 
it would be because men could not get togethe 
sufficiently, on account of their ideologies, to agre 
upon the social controls that are necessary to met 
the situation. Although he argued that the ideologic: 
conflicts between different conceptions of econom» 
and political theory and human values are due t 
philosophical differences connected with scientifm 
theory concerning Nature and the methods ¢ 
scientific verification in natural science, he did nc 
entirely convince the conference as to the prot 
ability of a philosophical basis of agreement betwee 
the U.S.S.R. and the Western democracies; and sue 
scepticism will be encouraged by the recent fulsom» 
adulation of ‘Michurin science’. Science may we 
provide a rational basis for ethics; but it is the metho 
rather than the content which, as Prof. H. Margena 
suggests, forms the link; and in these latest man 
festations Russia appears to reject the values both « 
science and of ethics, and to undermine the coherenc 
which Polanyi regards as the real basis of freedom im 
science. 

Doubtless greater precision in the choice of wor 
used to describe situations could remove sor 
common and, potent causes of conflict; but nothir 
in this symposium of papers warrants any optimis»= 
regarding the clash between ‘the U.S.S.R. and tl 
West. Admittedly it is imperative that other effecti 
controls shall be evolved in such fields as that « 
nuclear energy before those imposed by militas 
security are relaxed, and these papers shatter ar 
false ideas of absolute and irresponsible freedom : 
work or communication for the individual scienti#™ 
worker. Equally they make it manifest that tMi 
‘rejection by the U.S.S.R. of the tradition and dim 
cipline of science at all points where they confli 
with a particular political ideology betokens 
difference in values which makes almost impossib 
at present her participation in the elaboration of tM 
controls necessary to safeguard society. Where t 
transcendent character of scientific objective whi 
recognizes no limitations or national boundaries 
not admitted, there can be no such co-operatio 
Indeed, the dominant impression left by these pape 
is that the scientific workers of those couniries 
which scientifio values are respected must the» 
selves elaborate the means by which the world ce 
safeguard itself to-day, hoping that the task 
education and persuasion will secure the acceptan 
by others of those values in time to avoid 
catastrophe. 
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CYTOLOGICAL RESEARCH AND 
BIOPHYSICS 


ubmicroscopic Morphology of Protoplasm and 
its Derivatives 

y Prof. A. Frey-Wyssling. Translated by Prof. J. J. 
‘ermans and Miss M. Hollander. Pp. viii4-255. 
Yew York and Amsterdam: Elsevier Publishing 
©., Ine.; London: Cleaver-Hume Press, Ltd., 
1948.) 325. 6d. 


HE second edition of Prof. Frey-Wyssling's book 

is, as would be expected, a most stimulating 
‘ork. It comprises three sections. The first is con- 
«red with methods for investigating submicroscopic 
worphology, such as X-radiation, polarized light, 
id electron microscope techniques. The second 
«ters into numerous aspects of our knowledge of 
all structure. The third covers structures such as 
»llulose and keratin, and some of their relationships 
ith the cells which give rise to them. All this is 
ary much from Prof. Frey-Wyssling’s own point of 
iew, expressed clearly and vigorously. It is much 
« be regretted that the standard of translation from 
me German lacks literary quality: the sentence 
mstruction is awkward and the volume is lavishly 
attered with' words not hitherto found in the 
snglish language. , Although these defects never 
ide the author's meaning completely, they do 
nuper an appreciation of his clear flow of 
«ought. 

One of the main themes is the extent to which the 
-Operties of cells and their constituent parts are 
atermined by elongated molecules and particles. 

. is suggested that even the properties of the, more 
aid part of protoplasm are to be explained in terms 

* the presence of such bodies, and the perpetual 

Tmation and breakdown of junetions between 
mom. This is a point of view which can scarcely be 
cepted with the scanty evidence we have avail- 
le; and on many, if not most, of the problems 
udied more views exist than are given in this 

ok, But it is a point of view worthy of its able 

(ponent. 

There is comparatively little discussion of the role 
` long-range forces in the cell, though for the type 

system emphasized these forces are likely to be 

great importance. The forces' acting between 

«romosomes in meiosis and mitosis present one 

treme case, in which the distance over which the 
wcces appear to act is of the order of micra, whereas 
«tween small protein molecules the critical distances 

e of the order of millimicra. One of the major 
«ficulties in advancing our knowledge of cells is our 
«ck of understanding of the nature of the forces 
Which are important over distances of those orders 

‘magnitude. Thus the type of investigation which 

particularly suggested by this book is likely to be 

‘ought to & stop unless there are marked advances 

this branch of biophysics. The same is true of 

her branches of cytology: cell permeability awaits 
more adequate physical theory of diffusion; cell 

»etrophysiology depends upon a more detailed 
mderstanding of thin films and membranes; cyto- 
¿mistry Waits upon advances in the field of optics, 
«d so on. 

The branches of physics which are involved are, 
wc the most part, those which are not of importance 

nuclear physics and electronics, which are attract- 
«g ihe lion's share of the interest and energies of 
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physicists these days. It is thus more than ever | 
necessary that departments of biophysics should be 
developed, which shall be sufficiently powerfully 
staffed to carry out fundamental research in these 
branches of physics and physical chemistry which 
are necessary for cytology. This policy has proved 
an outstanding success in the similar field of bio- 
chemistry ; for example, the significance of phos- 
phorylation and phosphorylation cycles, which ranks 
of the first importance in modern cell physiology, 
would never have been grasped had it not been for 
the existence of groups of biochemists capable of 
undertaking fundamental chemical investigations. 
One, of the clearest conclusions to be drawn from 
Prof. Frey-Wyssling’s book is that, without a rapid 
development of biophysics, a large part of cytological 
research must come to a halt, and much of bio- 
chemistry will be delayed in its application to 
cytology until the physical problems are solved. 
J. DANIELLI 


THE ENGINEER’S APPROACH TO 
ELECTRICITY AND MAGNETISM 


Elements ot Electrical Engineering 

By Prof. Walter J. Creamer. Pp. ix+344. (New 
York and London: McGraw-Hill Book Co., Ine., 
1948. ) 24s. 


'HIS is an interesting and somewhat unusual 

‘type of introductory text-book to the study of 
electrical engineering. Its express purpose is to 
introduce the engineering approach to the study of 
electricity and magnetism to students already pos- 
sessing an elementary knowledge of the mathematical 
and physical principles, and the scope of the book 
has ;been determined quite rigorously by this con- 
sideration. With one or two minor exceptions, only 
D.C. i phenomena are treated; but the student is 
presumed to be aware of some of the general features 
of alternating eurrent systems. 

It:is noteworthy that, as a result of this limitation 
of the field, many quite important matters not 
ordinarily dealt with in elementary text-books have 
found a place. For example, the star-delta trans- 
formation is treated in the chapter on the electric 
circuit, and the superposition principle is illustrated, 
although, oddly enough, it is not utilized in the 
demonstration of Thévenin’s theorem. Chapter 3, on 
conductors and insulators, includes a paragraph on 
non-linear circuit elements. The measurement 
ground resistance receives attention in the chapter 
on measuring networks, and electrolytic corrosion 
under electro-chemical principles. In the treatment 
of the magiietic circuit, trial and"error methods are 
applied to the caleulation of branched magnetic 
circuits. ; 

Generally speaking, the material used to illustrate 
the engineering approach is judiciously chosen and 
well ipresented, and a satisfactory link is made with 
the underlying physical concepts. ‘There are, how- 
ever, examples of statements which might confuse 
rather than clarify the thoughts of the beginner. On. 
page 9, for example, in relation to current density it 
is stated that “the distribution of current over the 


-cross-section of a homogeneous conductor will not be 


uniform if the conductor lies close to another con- 
ductor carrying a large current", as though this were 
a phenomenon of significant magnitude on D.0.; then 


i 


754 | 


on page 187, in connexion with the calculation of the 
flux linkage of a coaxial cable, is the statement : ‘The 
component contributed by the current flowing in the 
outer conductor is difficult to derive, but it is usually 
so small that we may neglect it without serious 
error", 

Although simple transient conditions in resistance- 
capacity circuits are treated in the chapter on-the 
electric field, no reference is made to the effects 
of finite condenser leakage with series-connected 
condensers on D.C., and, in the reviewer's opinion, 
some qualitative, consideration should have been 
given to changing electric displacement and the 
concept ‘of displacement current. The chapter on 
electro-dynamic principles deliberately avoids all 
technological detail; but it might have been profitable 
to demonstrate qualitatively the effect of teeth and 
slots on flux configuration. 

The final chapter gives a useful introduction to the 
elements of electron ballistics. 

It is interesting to note that M.K.s. units are 


introduced in parallel with oc.G.s. electromagnetic 
units. 


Tho book contains an excellent set of problems to ° 


be worked by the student and is altogether a useful 
introductory text-book with many unusual features. 
$ ' J. GREIG 


HIGH-POWER PULSE 
GENERATORS 


Pulse Generators _ . 
Edited by Prof. G. N. Glasoe and Asst. Prof. J. V. 
Lebaeqz. (Massachusetts Institute of Technology : 
Radiation Laboratory Series, Vol. 5.) Pp. xiv--741. 


(New York and London: MeGraw-Hil Book Co., 
Inc., 1948.) 54s. i i 


HIS volume of the well-known Radiation 

Laboratory Series is primarily concerned with 
high-power pulse generators, or modulators as they 
are generally termed in Britain. The general policy 
with regard to this series has led inevitably to a con- 
centration on American practice. This is not a 
defect, so long as the book is not taken to be a 
balanced, representative and historical‘account of the 
work of ‘the Allies in the modulator field. ‘Typical 
instances are: (a) A dismissal of mercury thyratrons 
in a few lines. No hint is given that the British were 
more successful in developing a 1-5-megawatt valve 
(£.V.12), and others which were standard in naval 
and other sets throughout the War. These valves 
will doubtless be replaced by hydrogen tubes— 
but they worked.at the time. (b) The Americans 
during the War carried out a great deal of work on 
rotary spark-gaps, and the space devoted to these 
and to two-electrode enclosed gaps is again charac- 
téristic of their design practice rather than that in 
Britain. Air-blown three-electrode gaps, for example, 
are not mentioned, though the British naval 274/5 
(1-5 MW.y main gunnery sets used a three-slectrode 
air-blown gap. 

Certain expressions used in the volume may be 
obscure to British readers; while ‘bootstrap circuit’ 
is now familiar, it is doubtful whether ‘tailbiting 
circuit’ is also clear, though it is certainly picturesque. 
There is also in this volume a certain amount of 
duplication and of omission which is perhaps a 
charatteristic disadvantage of the LE type 
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of format. For example, one is surprised to fim 
in the section on measuring techniques no referenc 
to current-viewing transformers. For a brief trea 
ment of them one has to consult the section o. 
pulse-transformers, where no assessment is made « 
their merits compared with those of viewings 
resistances. 

On the credit side of the book is a comprehensiv 
collation of those reports which showered on + 
during the War from the United States, and tk 
information. in it wil be: indispensable, or e 
least invaluable, to anyone interested in generatim 
or transmitting discontinuities in voltage. Fx 
example, lengthy sections on the design procedun 
for pulse transformers, and the effect of puls» 
transformer parameters on all kinds of circuits 5 
which they are employed, are the fruits of war-tin 
research and will now be useful in many differei 
fields. The inclusion of worked examples once aga» 
makes one grateful for one feature of the editori 
policy in this series, which recognizes the importan 
of orders of magnitude to a correct understanding : 
the subject. The name of Guillemin will always P 
associated with the theory of line-type pulsers, and 
is satisfactory to find here a full account of h 
systematic treatment’ and classification of pulse 
forming’ networks, which is now the basis of 
standard nomenclature in the United States. 

The photographs reproduced in this volume a» 
perhaps less good than in certein others of tl 
series, but numerous oscillograms are reproduce 
and are very helpful. The general impression create 
is one of comprehensiveness and competence, an» 
the book is likely to be of a usefulness long ou» 
lasting its topical interest. J. 'T. RANDALL 
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MECHANICS MINUS 
MATHEMATICS 


Applied Engineering Mechanics 
By Assb. Prof. Alfred Jensen. 
York and London: 
1947.) 3 dollars. 


HIS book is, intended for senior school studenta 

and Dr. A‘ Jensen's aim has been to make it-su* 
able for those -with little knowledge of mathematic 
The few integrals and differentials that appear a 
relegated to appendixes, where they reinforce tM 
arguments in the text. The book teaches largely | 
examples, of which there ‘are a great many, sopa 
solved in ample detail and most having answe 
given. In addition, there are review questions a 
problems at intervals. The illustrations are pes 
ticularly clear, and there is good insistence througho 
on the use of sketches and diagrams. The stude: 
too, is advised to check his work, and alternati 
methods of doing so are given. The examples ə» 
quite praetical, so that the student can relate the 
to problems within his own experience. 

The first part of the book is devoted to statics, am 
the thoughtful student may not entirely be convine 
of the truth of the triangle of forces theorem M 
the statement that forces, like velocities, are vectc 
and so can be added vectorially. The terms ‘for 
and ‘stress’ are`used for the same thing, thou, 
‘stresses’ are usually inferred to be the interr 
forces in a framework. Forces are classified in» 

\ 
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ystems depending on whether or not they are 
planar, concurrent or parallel; some emphasis on 
the unifying principles for dealing with any of these 
ystems would be advantageous. Three-dimensional 
»rce systems are well treated and there is a good 
Mapter on friction. 

The second half of the book deals with dynamics, 
md here the omission of elementary calculus results 
1 some awkward cireumlocutions. For example, on 
age 167 two “laws of motion diagrams” are formu- 
«ted which are nothing more than the fundamental 
ifferential equations of linear motion shown more 
xplicitly in the appendixes. A slight knowledge of 
iathematics would enable.the student to grasp the 
«uth of these ‘laws’ without having to memorize 
aem parrot-wise. The distinction between mass and 
ree is made quite clear, mass being treated as a 
suantity derived from the more fundamental concept 
K force. Problems in dynamics are so far as possible 
sduced to statics by the introduction of inertia 
wees and inertia couples. Here again the use of 
'ee-body diagrams showing all the forces is urged on 
ae student. In dealing with impulse and momentum 

would be as well to ensure that both these quantities 
we treated as vectors. The conservation of momen- 
im equation given on page 292 is only true under 
artain conditions; and a few examples showing 

solutions of momentum would be useful. 
i R. A. FOULKES 


HUMAN ECOLOGY 


Wuman Ecology 

he Science of Social Adjustment. 
obertson. Pp. xx + 534. (Glasgow: 
Kaclellan (Publishers), Ltd., 1948.) 21s. 


HE interest of men of science in the study of 
human relationships is growing apace, much to 
ie benefit of sociology. Sociologists have in the 
ast been far too prone to assume that their subject 
an be developed, in the library; social philosophy 
is steadily progressed as & result, while social 
ience, properly so called, has lagged behind. 
Anyone interested in contemporary developments 
ill therefore welcome a book on "Human Ecology” 
en he is informed by the dust-jacket that the 
mthor is “a physician who, after a distinguished 
iiversity career in biological sciencé and medicine, 
rned to the study of sociological problems”. This 
a hopeful beginning, because it is the medical 
ofession which has made the most significant, 
ntribution to the study of human relationships in 
«cont years, as is evidenced by the work of psychia- 
mists in the Armed Forces during the War, and in 
e Tavistock Institute of Human Relationships and 
«nilar bodies more recently. Moreover, the medical 
‘ess demonstrates week by week the growing 
Meorest and understanding of the practitioner in 
-oblems of social organization. The biologist is 
wctainly not far behind his colleagues in developing 
«ese new lines of investigation; the work at the 
sckham Centre has aroused the greatest interest, 
id research into problems of nutrition, housing, 
anufacturing processes, and so forth, is beginning 
achieve most important results. 
It is therefore most disappointing to find in the 
ok under review no realization whatever of the 
«alth of new knowledge that is now being made 
ailable in this way. No attempt is made to develop 
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the notion of ‘human ecology’ in its true sense which 
was first established on a biological foundation in the 
popular works of H. G. Wells. Instead, we find 
served up once again the outworn ideas which were 
fashionable ‘among discontented young men with a 
political bent ten or twenty years ago. Much is said 
on '!the’ esoteric subject of ‘social credit’: many 
regrets are expressed concerning the unfortunate 
effects of the growth of. the sovereign State; and 
the: “true and secret source" of the “secret power 
which now dominates society” is found to lie “firstly 
and for all time in ‘avidya’, or unreality". The book 
ends in the lofty strata of the Hindu religion. 

The present book is evidence of the fact that only 
a beginning has been made with the laying of the 
foundations of the science of man. It is neverthe- 
less, to be hoped that those trained in the biological 
sciences will be able to demonstrate that a more 
objective approach to the problems of social organ- 
isation is possible. T. S. Samy 


, DEVELOPMENT OF ROMAN - 
CONSTRUCTION 5" 


Ancient Roman Construction in Italy from: the 
Prehistoric'Perlod to Augustus . 

By Marion Elizabeth Blake. (Publieation 570.) Pp. 

xxii4-421--57 plates. (Washington, D.C. : Carnegie 

Institution, 1947.) 9 dollars. : 


‘HIS chronological study of the methods and 
‘materials used in Roman building is based on 
notes and photographs left by the late Dr. Esther 
Van Deman, who had been éollecting evidence for 
many years for a work ofthis character. Originally 
it was intended to include all masonry in Rome and 
the ‘vicinity, from the earliest times to the fourth 
century A.D. or later; but as it was impossible, owing 
to the War, to complete the necessary field work in 
Italy, the author decided to terminate her work with 
the reign of Augustus, while broadening her field to 
include sites from all over Italy, as a background to 
developments in Rome. After a preliminary intro- 
duction defining the scope and character of the 
monograph, there follows a chapter on the materials 
available for building and decoration, namely, stone, 
clay, metals and wood. A brief geological survey 
precedes the description of the various types Of stone, 
the sources from which they may have been obtained, 
and the chronological significance of the choice of 
material. Timber construction was employed for.a 
variety of purposes; but its use was limited by tht 
scarcity of suitable trees near Rome, and private 
houses especially were largely built of ‘sun-dried 
brick. we v 
The next four chapters are concerned with the 
various ways of building in stone, and they include 
&ecounts of the construction of roads, tombs, villas, 
theatres and temples in Italy during the whole of the 
period under review, as well as a discussion of the 
development of city walls from the cyclopean and 
other early forms. One chapter is devoted to squared- 
stone construction in Rome and its neighbourhood, 
and another to the building of arches and vaults in 
cut-stone work, and their use in such structures ag 
city gates, commemorative arches, bridges, aqueducts 
and arcades. The fourth of these chapters deals with 
those methods of providing the stone facing for walls 
with ‘a concrete core known as opus incertum and 
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opus reticulatum, together with the intermediate stage 
of opus quasi-reticulatum.* A short chapter on the 
origin and use of sun-dried and semi-baked bricks 
then leads to a more detailed description of kiln- 
baked brick and tile construction, including a useful 
account of the processes of manufacture and of 
brick-laying. Finally, we come to the consideration 
of those features-for which the Roman builder is 
especially famous, mortar and concrete. Such traces 
of early mortars as survive are very friable, and it 
was only when the value of the volcanic product 
called pozzolana was realized that the renowned 
hydraulic mortars of great strength could be made. 
The colour and texture of both the non-hydraulic 
and hydraulic varieties differ with the proportions of 
the materials used for them, and on this account 
mortar is now seen to be of great value to chronology. 
The study of its changing colour and consistency has 
already helped to establish the dating of several 
Roman sites in Britain; and in Italy the similarities 
of such features may show the roughly contempor- 
aneous development of building construction over & 
wide ares. The history of concrete is closely bound 
up with that of mortar. i 
Throughout the whole book two features particu- 
larly attract the atterition : first, the important part 
played ‘by local resources in the development of 
building methods, a feature which became one of the 
characteristic signs of Roman influence throughout 
the Empire; and secondly, the summaries of the 
technical considerations involved in building, which 
are to be found in most of the chapters. These 
provide information which it is difficult for the 
student of ancient architecture to obtain without 
detailed study, and so are especially valuable. In 
her preface the author states that many things have 
been included in an attempt to ease the burden of 
future scholars, and in this connexion mention 
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should be made of the very comprehensive indexes , 


provided. Perhaps when her work on ancient mosaics 
is completed, she will give us a further study of 
Roman construction, continuing its history to the 
date originally designed by Dr. Van Deman. 

Joan LivERSIDGE 
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"VETERINARY PROTOZOOLOG 


Veterinary Protozoology rl 
By’ U. F. Richardson. Pp. viii+240. (Edinburgh 
and London: Oliver and Boyd, 1948.) 10s. net. 


HE number'of books devoted entirely to the 
A Boeken is, in comparison with the number of 
books about other kinds of animals, unfortunately 
small. Anew book about these beautiful, fascinating 
and biológieally important organisms is therefore an 
interesting—and to some biologists an exciting— 
event. If the new book is, like the one which Mr. 
Richardson has written, restricted to the relatively 
few species of Protozoa which cause diseases of 
domesticated animals, this fact does not lessen the 
importance of its contents. For these species can 
kill many farm animals or can profoundly affect their 





' health, and thus can effectively menace the food 


supplies of the world. Some of them can, Moreover, 
cause serious diseases of man, while others are closely 
related to species which are among man’s most 
powerful protozoal enemies. There are, therefore, 
plenty of economic reasons why the Protozoa parasitic 
in domesticated animals should be studied, and, for 


N 
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the same reasons, any book which helps us to contre 
them is an important one. Mr. Richardson's boo 
has, also, another claim to importance. Until h 
wrote it, there was no English book entirely devote 
to this subject, so that he has filled an importar 
gap in English biological literature. 

The book under notice is not a large one, and it. 
not, perhaps, as ambitious as it might have been 
yet it gives, in a small space, a surprising amount ( 
selected information. One of its most attractiy 
characteristics is its author's simple and conci 
Style, which enables him to convey to the read: 
clearly and briefly an epitome of existing knowledg. 
No doubt Mr. Richardson's experience of research c 
some of the species discussed and of the teaching « 
veterinary protozoology have helped him to do thi 
His style is matched by the line drawings which | 
has wisely chosen to illustrate the book. These às 
well done ; all the illustrations take this form, exce] 
the coloured frontispiece, which is-no doubt intende 
to show what various Protozoa look like in staine 
preparations, and the two photographs, one of tl 
exea of a chicken infected with Eimeria tenella an» 
the other of the liver of a turkey afflicted wit 
‘blackhead’ disease. g 

Addressed primarily to veterinary students and t 
workers in the tropics, where the diseases caused b 
Protozoa present some of the most serious problen 
encountered by the veterinarian, the book begir 
with a brief general account of the Protozoa, an» 
then deals with the Sporozoa, Mastigophora, Amceb. 
and Ciliates which cause the diseases discussed; an» 
also with such organisms as Globidium, Encephalite 
zoon, Rickettsia and others, the classification of whic 
is doubtful. The characteristics and biology of eac 
species, or group of species, are dealt with, and th» 
description of each species is immediately followe 
by a discussion of the methods of examining tk 
tissues attacked, the lesions caused, the diagnosis » 
the disease, the drugs used against each species an 
any immunity that the host may develop. The reack 
thus gets a concise outline of each disease and i 
control in relation to the biology of the species whic 
causes it. The information given about the drum 
used for treatment of each disease will be especial! 
welcomed by some readers who are unable to ret 
the journals in which this kind of information 
published, and they will also be interested in thu 
chapter on chemotherapy at the end of the boo 
Another chapter,diseusses the techniques used f 
laboratory studies of these particular Protozo 
Valuable also are the short lists of references : 
important literature given at the end of each chapte 

The difficulties confronting, anyone who attemp 
to write a book of this kind are considerable. Shortéjm 
of paper and production costs no doubt preclude, 
these times, the publication of a larger work, a: 
certainly they limit the number and kind . 
illustrations used. It has long been difficult, if n 
impossible, for any one man to keep himself ful» 
informed about all the work that is being done : 
the whole range of the parasitic Protozoa. Much 
the literature is scattered in journals in vario 
languages, many of which are not readily accessibili 
and work on the treatment and eontrol of protozo 
diseases is frequently inconclusive, so that opini 
about its value may be conflicting. Advances ai 
moreover, being made continually, so that a man 
script may, through no fault of its author, be out 
date in places by the time it is printed. No readk 
therefore, can expect, in à book on this subject, finm» 
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idgments on many of the problems discussed. He 

ill find in the present book, however, a great deal 
aat will interest and inform him, and & great deal 
tso that will suggest to him lines of fruitful research. 
:eachers will find in it the essentials of a subject the 
waportance and fascination of which are not often 
salized outside the veterinary schools. 

Mr. Richardson is to be congratulated ;' and his 
ablishers have earned our gratitude for producing, 
K a moderate price, this attractive, easily handled 
ad well-printed book. G. LAPAGE 





GARDEN, SMALLHOLDING AND 
i FARM 


mallholdings for Pleasure and Profit 
«aarter-acre Part-time Holding to Smallholding and 
arm. By W. V. Ball. Pp. 124. (Worcester: Little- 
ary and>Co., Ltd., n.d.) 10s. 6d. net. 


«our Smallholding 

«dited by Alan Thompson. 
WH.13.) Pp. 1924-8 plates. 
enguin Books, Ltd., 1947.) ls. 


nallholder Broadcasts 

«l. 3. From the Series of Broadcast Talks “Backs 
«the Land". Pp. 95-+-8 plates. (Worcester: Little- 
ary and Co., Ltd., n.d.) 10s. 6d. net. 


Wowers, Shrubs and Fruit for the Small Garden 
y Q. A. Carter. Pp. 86--12 plates. (Worcester: 
Kttlebury and Co., Ltd., n.d.) 9s. 6d. net. 


"T may be claimed for the present post-war period 
. that it has a substantial fund of good counsel 
vailable for newcomers to the land. Three of the 
voks under review aim at providing trustworthy 
lvice to smallholders, actual and potential, and in 
«is they succeed. 4 
The author of “Smallholdings for Pleasure and 
«cofit" was an ex-Serviceman in 1921 who decided 
« obtain a living from the land. His experiences of 
«aall-scale farming, following.a course of instruction 
. the Hertfordshire Institute of Agriculture, are set 
at clearly in his book, and he presents the reader 
mith facts and figures of a highly enlightening 
maracter. Holdings ranging from a quarter of an 
re to those of 50-acre size are discussed, and 
«servations made on the capital required to run 
«em. Advice is tendered on how to obtain a small- 
Iding and on whether to purchase or to lease. The 
and Settlement Association Schemes are described, 
. are land settlement schemes in several countries 
her than England. Illustrations, mostly of mech- 
«ical aids for the small farmer, add to the value of 
publication certainly well worth perusal by the 
ospective smallholder. k 5 
“Your Smallholding" ably maintains the high 
andard established by Penguin Handbooks. In 
is volume emphasis is placed upon the part-time 
«lding, the demand for which is likely to increase 
«w that working hours are being shortened. Chapters 
«aling with the keeping of cows, pigs, goats and bees 
e included, and rabbit-keeping is not forgotten. 
race allotted to food crops is very limited and is 
ivoted mainly to fruit-growing. The unwarranted 
«as against the use of mineral fertilizers, encountered 
the final chapter, is perhaps forgivable in view of 
«o many words of wisdom to be found elsewhere. 
ais handbook, enhanced as it is by several clear 
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+ 
photographs, is wonderful value for the small sum 
which it costs. 

In Smallholder Broadcasts, Vol. 3, much material 
of enduring interest has been put on permanent 
record and in handy form. Eight chapters are given 
to various aspects of poultry-keeping; six to bee- 
keeping; three to glasshouse crops; and pigs and 
waterfowl have a chapter apiece. The contributions, 
by thoroughly competent men, together make a 
particularly useful book which should be in the 
possession of every smallholder interested chiefly in 
livestock management. 

“Flowers, Shrubs and Fruit for the Small Garden" : 
is concerned with the garden having an area of 
between 500 and 800 square yards, ,that is, one 
which can be looked after by its owner without out- 
side assistance. The author has made and owned 
several such gardens and now offers plenty of excel- 
lent advice to others. <A few of his statements, 
however, ought not to pass unchallenged. The 
cultural directions are somewhat sketchy, the 
pruning of gooseberries, for example, being dismissed 
in one sentence. It were well to attend to leaky 
washers beforé rather than after spraying as advised. 
The illustrations are not as clear as they might be. 

None of these books is provided with an index. 

i 
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' EPICURUS UP TO DAT 


Matérialisme progressiste 
Par'Dr. Charles Mayer. Pp. 177. (Paris: Société 
française de Presse, 1948.) 150 francs ' 


HIS is a clear and straightforward exposition of 

a type of philosophy more usually called positiv- 
ism; for matter is t&ken to be that which the 
physical sciences study. It is a relief to find that 
‘progress’ -in the title means more knowledge, not 
bigger and better gadgets, and that the author 
acknowledges his kinship with the ancient Epicureans. 
There are differences, however. Epicurus, as ex- 
pounded by Lucretius, was not interested in science 
except as a dogmatic stick to beat traditional religion 
with, whereas Dr. Mayer is interested, and on the 
purely scientific side writes very well. On the other 
hand, Epicurus’ ethical doctrine was well thought 
out and based on a real understanding of human 
nature and the human situation of his day: . 

Dr. Mayer is content to reproduce the teaching of 
nineteenth-century utilitarianism and liberalism, 
modifying its individualism by insisting that welfare 
is social welfare; but does not examine its foundg- 
tions or its applicability to the present world situatio 
In general, he is singularly unaware of philosophical 
problems. In the preface he sets out his fundamental 
assumptions: (1) there is nothing supernatural ; 
(2) there are no transcendental truths; (3) the 
universe is not the product of thought, and its 
evolution is not predestined; (4) there are no final 
causes; (5) no facts but material ones; (6) thought 
itself is a spark (étincelle) derived from matter; 
(7) the mind cannot conceive of itself without matter. 
Of these, (7) might pass as empirical or ‘scientific’ ; 
all the rest are transcendental truths (or falsehoods). 
Thus (2), unless carefully hedged about, is self- 
contradictory, and even so, unplausible in face of the 
others. ' The philosophy of Santayana could have 
shown Dr. Mayer. where his assumptions lead if 
systematically worked out and how much room is 
then left for progress of any sort. <A. D. Rircnm 
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Active Psychology and the Welfare and Progress 
of Man 

Notes on the Establishment of a Non-Medical. 

Practical Psychology. By Q. E. Witt. Pp. ii4-88. 

(London: H. K. Lewis and Co., Ltd., 1947.) 7s. 6d. 


“HE late Dr. G. E. Witt was a pupil of Kraepelin 
and Bonhoeffer, and it might have been expected 
that he would produce an authoritative book. , Un- 
fortunately, this present one does not fulfil its 
grandiose title, and is disappointing. A foreword 
States that it is “A collection of thoroughly worked 
through and paragraphised notes. 
paragraphs have kept their independency. The 
sequence is fortuitous.” This places a strain on the 
reader. The foreword admits “This mode of pre- 
sentation has its advantages and its disadvantages. 
The disadvantages can be reduced by an index.” 
Perhaps an index will be a part of the second volume; 
none is provided in the present one. 
. Dr. Witt’s views show that he felt that psychiatry 
should be expanded into ‘active psychology’, which is 
defined in paragraph 2 as “An applied psychology. 
Resulting from certain perceptions it is a practical 
method of working psychologically upon the human 
mind.” But unfortunately it continues by stating: 
“The method, and its foundation, will be explicitly 
dealt with in another volume”. It seems that Dr. 
Witt believed that by emancipating psychiatry from 
. general medicine and by widespread training in 


‘active psychology’ a revolution would occur in social. 


life ag well as treatment. 

The style of this book is repetitive, the exposition 
, disjointed and difficult to follow, and much of the 
matter is dependent. on a further volume. The 
printing and paper are good, and the book is paper 
bound. s 


Using and Managing Soils 

By Prof. A. F. Gustafson. (McGraw-Hill Rural 
Activities Series.) Pp. xii+420. (New York and 
London: McGraw-Hill Book Co., Inc., 1948.) 17s. 


HE object of this book is to provide the intelligent 
American farmer, smallholder or gardener with a 
short account of the scientific principles of soil 
management. The author, who has written several 
well-known books, is professor of soil technology at 
Cornell University, and among the topics he dis- 
cusses the following are most relevant to British 
conditions : . cultivation, drainage, maintenance of 
fertility, the best ways of using farmyard manure 
and green manures, and the proper use of fertilizers 
gc snp rotations. He gives many examples of 
agement; but, for obvious reasons, these mainly 
refer to the agriculture of the north-eastern and middle- 
western United States. Thus the book is unsuitable 
for the corrésponding practical man or student in 
Britain. "On the other hand, lecturers in crop hus- 
bandry at farm institutes and agricultural edlleges in 
Britain will easily ‘be able to pick out from the 
' discussion the principles applicable to British agri- 
culture. 

The great difficulty in writing any book such as 
this is to combine simplicity with accuracy and 
eoneiseness with adequacy of presentation. There 
are a number of places where the reviewer is not in 
full agreement either with the adequacy or accuracy 
of the science, or with what has been omitted or 
included. But his main criticism is that at several 
places the general principles are not brought out as 
clearly as they should'be, so that no indication is 
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there given. of the generality of the results stated, « 
the reasons for them. 

The book is very well produced, is copiousM 
illustrated and: contains many tables of experimenta 
results. E. W. RUSSELL 


Discharge Lamps for Photography and Projectio 
By H. K. Bourne. Pp. xv--424. (London: Ünapme 
and Hall, Ltd., 1948.) 36s. net. 


BOOK written by a research worker, whic 

deals with the subject in which he has specialize 
for a number of years, is always worthy of attentio: 
and Mr. H. K. Bourne's "Discharge Lamps" is : 
exception to this general rule. The title is perhay 
somewhat misleading, as there is a not inconsiderab. 
section dealing with incandescent filament lamps an 
carbon arcs, as well as a section later in the boc 
dealing with photographic flash lamps of the alum 
inium foil or wire type. 

There are many people, whether belonging to tl 
class of student or lecturef«or potential user, wh 
have not been in & position to follow the rap 
developments of the last two decades in the fie 
of light sources, to whom this book will prov 
valuable for reference purposes. Account hə 
obviously been taken of most of the important pape 
which have been published on this subject as well » 

' of the patent literature. a 

Mr. Bourne’s book contains much data ar 
information published for the first time, and it ce 
be strongly recommended as an authoritative wom 
covering a large section of the field of special-purpo 
illuminants. It gives in conveniently summarize 
form data on the electrical and luminous properti 
of most types of electric discharge lamp at prese 
available. The sections dealing with applications w 
no doubt stimulate further interest in these relative 
new light sources. J. N. ALDINGTON 


The Hunting Wasp | 
By John Crompton. Pp. 255. (London and Glasgow 
Wm. Collins, Sons and Co., Ltd., 1948.) 10s. 6d. ne. 


fi bes book may be described as a popularizatic 
anew of the writings of Fabre and the Peckhar 
on: the habits of the solitary wasps, enlivened by 
number of personal anecdotes not always abo» 
insects, the whole written in a vivid and racy sty 
which makes for easy reading. The author’s mann. 
may be sufficieritly illustrated by his description 
the wasps’ nest in winter. “The long low-ceilinge 
‘halls echo vacantly. The cradles in their thousan: 
lie empty. Vermin creep in: the mouse, the earwim 
and the beetle keep the courts where Vespa glorie 
and drank deep". 

The subject is presented in terms of an unblushb» 
anthropomorphism; the intelligence of insects 
taken for granted, but there is criticism and a se 
reliant philosophy of the robust common-sen 
variety to be expected from a man who has knock» 
about the world. 

‘A number of mis-spellings and small errors of fa 
do not detract seriously from a very readable boo 
But in justice to the entomologists of the Ministry 
Agriculture, who have been conducting a well-plann- 
and highly successful campaign against the Colorac 
potato beetle, ib may be pointed out that it was n 
the British Government frightened by the threaten» 
invasion" which offered a reward of £10 for eve 
Colorado beetle; that ill-conceived measure can» 
from a newspaper office. V. B. WiQiagaLESWwORTH 
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COLOURING MATTERS OF THE 
,  APHIDID/E 


By H. DUEWELL, J. P. E. HUMAN, 
tr, A. W. JOHNSON, Dr. S. F. MacDONALD 
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CC Pror. A. R. TODD, F.R.S. 
University Chemical Laboratory, Cambridge 


HREE colouring matters (cochineal, kermes, 

lac-dye) derived from insects belonging to the 
‘occide have long been of commercial importance 
ad have been the subject of extensive chemical 
ivestigation. Although many of the related Aphidides 
xe highly pigmented and are of very common 
xcurrence, chemical investigation of their pigments 
as been very scanty. No doubt one reason for this 


ate of affairs has been the comparative difficulty 


£ collecting adequate supplies of insect material; 
at the small amount of information available sug- 
sts that some aphids at least contain colouring 
iatters possessing unusual properties. 

An early paper by Sorby’? described an examina- 
«on of the colouring matters of the “red Aphides" 
«und “in downy patches on the bark of the apple 
‘ee’, Although not expressly stated by Sorby, this 
«sect was presumably the common woolly aphis 
Triosoma. lanigerum, Hausmann). From these and 
sher aphids he obtained in solution a remarkable 
ies of inter-related pigments, and although these 
ere not isolated they were identified by their char- 
«teristie absorption speetra, details of whieh were 
corded. Extraction of freshly killed insects with 
rater gave a solution of the red “aphideine”, which 
ag not isolated; but on standing in air it rapidly 
«assed into the yellow watér-insoluble “aphidilut- 
me”, which in turn was transformed into an orange 
gment, "aphidiluteoleine", on stending for longer 
xiods. On still further exposure to the air, a red 
slouring matter was formed which was named 
wphidirhodeine" and which appeared to form rela- 
wely stable solutions. If the crushed insects were 
>t extracted immediately, no aphideine was obtained 
«it only mixtures of the other derived pigments, the 
«lative proportion of which varied according to the 
me of standing. Details were given of the colour 
«anges of the various colouring matters in acid and 
Kaline media, and it was concluded that, although 
e pigments were in some respects analogous to 
emoglobin, the “physical and optical properties 
Mfered completely from those of the colouring 
satters of the cochineal insects of commerce”. Many 
ars later, Blount?, unaware of the work of Sorby, 
«lated from the woolly aphis the crystalline orange- 
«d lanigerin, C,,H,,0;; but the constitution of the 


«gment was not closely studied. It was recorded,. 


ewever, that lanigerin formed a deep red solution 
concentrated sulphuric acid and a crimson solution 
sodium hydroxide. 
Blount’ also reported the isolation of a red pigment, 
«obinin, from white pine chermes, Adelges (Pineus) 
‘obi (Bérner). Strobinin gave analytical values 
Tresponding to a formula, C,,H.,0,, but was not 
actther examined because of shortage of material, 
. strobt being of only limited occurrence in England. 
robinin formed a green, sparingly soluble, sodium 
lt and showed a remarkable colour reaction with 
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acetic anhydride containing a drop of sulphuric acid, 
the initially reddish solution changing rapidly through 
green to a pure blue, with simultaneous appearance 
of an intense red fluorescence. Our interest in this 
subject was intensified when, a few years ago, one 
of us examined in a preliminary fashion a small 
number of black aphids (Aphis fabæ), and found that 
crude extracts of the dried insects showed certain 
colour reactions similar to those described for 
strobinin by Blount?. 

During the summer of 1947, A. fabe was prevalent 
in the Cambridge area on its usual host, the broad 
bean (Vicia faba), and when it was confirmed that 
it yielded a red pigment giving the characteristic 
acetic anhydride — sulphuric acid reaction of strobinin, 
a systematic investigation of the colouring matters of 
the insect was undertaken. At that time we, too, 
were unaware of Sorby’s paper. The results so far 
obtained in our investigations on this and other 
aphids appear to be of sufficient interest to warrant 
their publication at this stage. f 

In the course of preliminary studies on the ex- 
traction of fat-solúble pigments from A. fabæ, it‘ 
quickly became apparent that the red colouring 
matter with reactions similar to strobinin is not 
actually present in the living insect but arises from 
a yellow precursor, after death of the insect, the 
change being greatly accelerated by heat or by traces 
of acid or alkali. When this change was followed 
spectroscopically by extracting the insects with 80 per 
cent aqueous acetone and then partitioning the pig- 
ments into light petroleum, the yellow precursor 
proved to be a mixture of a yellow and an orange 
colouring matter, both of which underwent conversion 
to the red pigment either spontaneously or, more 
rapidly, under the conditions indicated above. Under 
mild conditions the ‘primary’ yellow pigment could 
be converted into the ‘secondary’ orange pigment, 
and all, observations indicated that the primary: 
yellow could only be converted to the red with the 


‘intermediate formation of the secondary orange 


pigment. i 

In order to obtain these pigments, the fresh insects 
were extracted with 80 per cent acetone and the 
pigments taken into light petroleum from the acetone. 
The petroleum extract was then rapidly concentrated 
at room temperature until a granular product sep- 
arated which gave the primary yellow and the second- 
ary iorange pigments on fractional crystallization 
from carbon tetrachloride. These substances, when 
dissolved in ethyl acetate and a little formic acid 
added, gave the crystalline red pigment. í 

Although, as ordinarily obtained from fresh insects, 
the erude fat-soluble pigment was a mixture of 
three colouring matters in varying proportions, , it 
seemed probable that all were artefacts,.for the ex- 
traction with 80 per cent acetone was' ` considerably 
facilitated when the crushed insects were'first allowed’ 
to stand in contact with air for periods of up to one ’ 
hour, Further investigation showed that if living 
insects were treated with water at 70°, no pigments 
could then be extracted with organic solvents; but 
@ crystalline yellow water-soluble precursor of the 
above pigments could be isolated. Thus, after the 
preliminary treatment with hot water the insects 
were! extracted with 60 per cent methanol. Fat was 
removed by extraction with light petroleum and the 
methanol removed in vacuo from the aqueous layer. 
Adsorption on active charcoal followed by elution 
with: 75 per cent acetóne and evaporation of the 
eluate gave the pale yellow water-soluble colouring 
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matter crystallizing in flat needles. It formed a port- 
wite coloured solution in alkali, and addition of 
crushed aphids to its aqueous solutions caused rapid 
conversion to^the ‘primary’ yellow fat-soluble pig- 
ment, presumably as the result of enzymic action. 
Other water-soluble pigments, green and brown 
respectively, apparently unrelated to this series, have 
also been found in extracts of A. fabæ. 

Our investigations have been further extended to 
include the following species of coloured Aphididæ : 
Tuberolachmus salignus (Gmelin) from willow trees 
{Salix alba), Aphis sambuci L. from elders (Sambucus 


nigra, L.), A. rumicis L. from docks (Rumex obtusi- 


, folius, 1.), A. viburnt Scop. from Viburnum spp., 
A, ilicis Kalt. from Ilex aquifolium var. crispifolium- 
. variegatum, Sappaphis pyri (Fonsc.) from cultivated 
pear trees (Pyrus communis), S. plantaginea (Pass.) 
from cultivated apple trees (Malus pumila), S. cratægi 
(Kalt.) from garden parsley, Myzus ceras? (F.) from 
wild cherry trees (Prunus cerasus, L.), Dactynotus jacea 
(L.) from the greater knapweed (Centaurea scabiosa, 
L.), D. cirsis (L.) from thistles (Cirsium lanceolatum, L.) 
and Eriosoma lanigerum (Hausmann) from cultivated 
apple-trees. Fat-soluble colouring matters analogous 
to those isolated from A. fabe have been obtained from 
T. salignus, A. sambuci, A. rumicis, S. pyri, S. 
plantaginea, M. cerasi and E. lanigerum, and their 
presence in S. crataegi, A. viburni and A. ilicis, of 
which only small amounts have as yet been available, 
has been demonstrated by spectroscopic examination 
of extracts. The pigments isolated from D. jacec 
and D. cirsit differed from the others in that -the 
‘secondary orange’. pigments were much redder in 
eolour and that neither of the ‘primary yellow’ pig- 
ments were isolated. Further work on these species 
is in progress. 

“The nomenclature of these pigments presents a 
number of problems, partly because of the desirability 
of some generally applicable scheme, and partly 
because of'the possibility that some-of the substances 


isolated from different species may prove to be ident- ` 


ical. For these reasons’ it is felt that such names as 

‘strobinin’ and ‘lanigerin’ are not wholly satisfactory. 
It is proposed that the water-soluble pigment in the 
insect should be called a ‘protoaphin’, and that the 
primary yellow pigment derived from it by enzymic 
action, a ‘xanthoaphin’. The secondary and tertiary 
. pigments derived from the latter would be 'chryso- 
` aphin’ and ‘erythroaphin’. Tt is further proposed that, 
for ‘the present at least, the pigments from each 
species should be distinguished. by adding to each 
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of these stem names & two-letter suffix based on th 

name of the insect species. Thus the pigments fron 
A, fabe are described as protoaphin-fb, xanthoaphin 
fb, chrysoaphin-fb, and erythroaphin.fb; those fro: 
T. salignus take the suffix -sl, from A. strobi -st, A 
lanigerum -in, A. sambuci -8m, A. rumicis -rm, r 
plantaginea -pl, S. pyri -py, S. crategi -cr, M. cera 
-ce, D. jacem -jo, D. cirsW -ci, A. viburni -vìi an 
A. ilicis -il. 

Details of the pigments obtained from A. fabe a 
given in the accompanying table. 

The xanthoaphins, chrysoaphins and erythroaphi» 
from all the species listed above have very simil» 
and characteristic absorption spectra in the visib 
region, and examination with a hand spectroscoy 
is a convenient method of identification. Meltin 
points can seldom be used as criteria of purity in th 
series, and the similarity in absorption.spectra leav 
open the possibility that some, although not all, 
the corresponding pigments isolated from sever 
species may be identical. Of the species mentione 
above, T'. salignus and A. fabe have been the mo 
exhaustively studied. The former, which at tim» 
causes heavy infestation on willow trees, is mc 
readily collected alive and undamaged than A. fab 
is usually less contaminated with parasites ai 
foreign insects and has a relatively high content 
colouring matter (1-3 per cent). As in A. faba, tM 
living insects contain a protoaphin occurring in ù 
hemolymph, and this pigment rapidly chang 
after the death of the insect to fat-soluble xantb» 
aphin-si, readily converted in-turn to ehrysoaphin. 
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` and erythroaphin-sl. Although closely similar to tl 


corresponding substance from A. fabe in its cor 
position and its properties, erythroaphin-s! gives 
different X-ray powder photograph. 

Our results confirm in every respect the findin. 
of Sorby in showing that representatives of tł 
remarkable class of pigments are found widely amo 
the Aphidide. It is evident, too, that strobinin c 
responds to our erythroaphins, and indeed an X-r. 
powder photograph of & specimen kindly suppli 
‘by Dr. Blount indicated that it is probably identie 
with the T. salignus pigment. From the record 
its colour reactions, Blount’s lanigerin is almc 
certainly one of our chrysoaphins (chrysoaphin-L. 
Chemical investigation of the structure and int. 
relationships of all the colouring matters is boj» 
undertaken in this Laboratory and the work is bei 
extended to include other insect species as tbe 
become available? 


Pigments from A. fabe 






















* * * 7 T 7 
iE MUS Effect of pH on colour and fluorescence of aqueous-dioxan solutions + Position c 
2 ` ve t visible 
FALS Crysfàl form Neutral Alkaline* Acid* “absorption 
Pigment '* andssolvent for Ir ————————ÀÀ |————————— | bands (muy 
* E «'.| crystallization e Ultra-violet Ultra-violet Ultra-violet aranda chlo 
c : Daylight |" fluorescence Daylight fluorescence | Daylight fluorescence | form solution» 
*' | Protoaphin x pale yellow pale yellow ; | dull grey- red-violet ; dull violet pale yellow ; | dull grey- 
š ' meedias watar) no fluor- green no fluor- no fluor- green 
escence escence escence 
Xanthoaphin | small bright! yellow ; brilliant pale pink brilliant yellow ; brilliant 433, 402 
m yellow needles blue-green blue-green yellow-green | blue- -green blue-green 
G (arbon votta fluorescence | fluorescence i 
chloride \ 
Chrysoaphin orange yellow yellow ; intense yel- | crimson brilliant yellow ; intense yel- " 457, 488 
micro-crystals green fiuor- low-green orange green fluor- | low-green . 
(carbon tetra- escence . escence ; 
chloride) 
Erythroaphin | deep carmine- fed orange-red dark green. dark ruby- red orange-red 589, 564, bí 
, needles Ppt. on red (faint) 452 
: (chloroform; _ standing very fain 
ethanol) 











* 3N HCI (1 drop) or 3N NaOH (1 drop) respectively added to pigment (0*5 mgm.) in dioxan (2 c.c.). 
T Determined visually on a microspectroscope. 
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Most of the chemical work so far carried out has 
seen done on the erythroaphins.fb and -sl, as these 
rave been available in the largest quantity and 
hey are the most stable members of their respective 
wries. They are tenaciously held on alumina or 
alcium hydroxide chromatograms, and although 
‘ome purification can be effected on tale columns, 
hromatography has not been generally employed. 
Kolutions of these pigments show an intense fluor- 
scence which is red in daylight and orange in ultra- 
jolet light. They have no definite melting point 
wut decompose with considerable chaxring &bove 
“00°, and they cannot be sublimed even in a high 
acuum, They are readily soluble in pyridine, much 
ess so in acetone, chloroform and carbon tetrachloride 
and very sparingly so in ethanol, ether and the other 
(0mmon organic solvents. Solutions in aqueous 
»syridine, sodium hydroxide and sodium carbonate 
we bright green and deposit green amorphous 
xecipitates on standing. They contain neither 
witrogen, halogens, sulphur nor methoxyl (Zeisel). 
irythroaphin-fb contains acidic hydroxyls (0-84 per 
‘ent active hydrogen;  Zerewitinoff) and several 
J—QOH, groupings (12-4 per cent; Kuhn- Roth). 
Yonsiderable difficulty has been encountered in 
sbtaining consistent analytical values both for these 
substances and for the xantho- and chrysoaphins 
"wing mainly to their tenacious retention of small 
amounts of solvent, but the results of a series of 
analyses suggest that the erythroaphins have an 
«empirical formula C,,H,,0,. 

Low solubility in suitable solvents and tendency 
30 decompose at higher temperatures have prevented 
mecurate molecular weight determinations ; the acyl 
lerivatives, although more suitable for this purpose, 
still give variable results. ‘In the case of erythroaphin- 
b, X-ray analysis of the crystalline material indicates 
molecular weight of either 260 or 519 + 3 per cent 
according to whether the unit cell contains eight or 
our molecules. The higher value is in better accord 
with the results of eryoscopic determinations on the 
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xenzoyl derivative and would also be more in keep- . 


ng with the intense fluorescence and extremely sharp 

wbsorption bands shown by the pigment, so that we 
ave adopted provisionally a ‘molecular formula 
JeotlogOg for erythroaphin-fb. 

Hydrogenation of the erythroaphins in presence of a 
«latinum oxide catalyst or reduction with sodium 
«yposulphite yields orange fluorescent leuco-com- 

1ounds which are rapidly re-oxidized in air, suggest- 

wag the.presence of a quinonoid structure in these 
jgments. The exact nature of the nucleus as well 
is the nature of the changes involved in the series 
«f conversions protoaphin — xanthoaphin — chive: 
phin — erythroaphin are still obscure. 

It is of considerable interest that there is a very 
trong general resemblance between the properties 
af the erythroaphins (even to the difficulty of analysis 
nd molecular, weight determination) and those of 


mypericin, the photodynamic colouring matter of St. 


‘ohn’s wort‘, which has been provisionally form- 
«lated as a polyhydroxy-mesonaphthodianthrone de- 
ivative, and it seems not unlikely that they are 
elated in structure. Using Paramecium as test 
rganism, Prof. D. Keilin has shown that erythro- 
iphin-sl is strongly photodynamic. It is noteworthy 
Mhat Dhéré* has already remarked on the similarity 
-etween the ultra-violet and fluorescence spectra of 
cypericin, lanigerin (chrysoaphin-in), strobinin (ery- 
hroaphin-st) and the mould pigment oxypenicilliop- 
min’, 
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Full details of thé investigation here outlined will 
be'published elsewhere. We record with pleasure 
our gratitude to Mr. H. L. G. Stroyan for his in- 
valuable assistance in locating and identifying the 
various Aphidide which we have examined, and to 
Dr. W. Cochran for the X-ray crystallographic 
examinations. 


1 Sorby, Quart. J. Micro, Sci., (N.S.), 11, 352 (1871). 

* Buckton, “Monograph of British Aphids”, 2, 169 (London, 1879). ; 

> Blount, J. Chem. Soc., 1034 (1938). 

* Brockmann, Pohl, Maior and Haschad, Noturwiss., 27, 560 (1939); 
L Ann., 558, 1 (194. 

* Pace and pois d Amer. Chem. Soc., 83. 2570 (1941). 

* Dhéré, C.R. Soc. Biol., 181, 672 (1939); Boissiera, 7, 423 (1948). 

7 Oxford and Raistrick, Biochem. J., 84, 790 (1940). 





` INSTRUMENTATION AND 
CONTROL IN INDUSTRY 


ECTION A (Physics) of the British Association 
held a symposium on September 14 on “Instru- 
mentation and Control, including Electronic Devices". 
The discussion was opened by Sir Ewart Smith, who 
spoke on “The Contribution of EUM to Indus- 
trial Progress". 

“The instrument field is already a » vast one and it 
is extending rapidly as the result of advances in 
physical science on the one side, and the ever-growing 
demands of industry on the other. Industrial pro; 
cesses are becoming more complex in detail and the 
size of the unit is continually tending to increase ; 
in addition, there is the demand for higher efficiency, 
for continuity in operation and for better control of 
finish and consistency, all of which call for a higher . 
degree of instrumentation. Better instrumentation 
in turn leads to still wider possibilities of technical 
progress.’ 

Sir Ewart summarized the main stages in tha 
historical development of instrumentation, to indicate 
the lines future progress might be expected to follow, 
and stressed both the dependence of modern industry 
on instrumentation and the need for & new outlook 
with regard to it. When a large and complex indus- 
trial plant may depend entirely on instruments for 
its automatic control, it is.clearly time to regard these 
instruments not às accessories but as an integral part 
of the plant. They are, in fact, the heart and brains 
around which the process should be designed. 
Industry is now recognizing this important fact, and 
is attempting to secure the full potential benefits of 
automatic control i in this way. 


es 
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fates 
| Relation between Research , and. Industrial. ws 
Application’, UMP T a 
Sir Ewart directed attention [^ the sway in ‘which 
an industrial instrument is frequently developed 
from a laboratory instrument which has been designed" 
to meet a need in research, and stressed the important 


part played in the development of the instrument 


` from one stage to another by the ‘development? or 


‘design” ‘engineer. He emphasized the vital need 
which had been pointed out at several previous 
meetings of other sections, and by Sir Henry Tizard 
in his presidential address to the Association, for 
ensuring that Great Britain possesses a sufficient 
number of properly trained applied scientists to take 
the' knowledge made available by the research 
worker and to put it to effective use in industry. 


ends". 
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The applied scientist has a very large part to play 
in revitalizing the national economy of Britain, for 
upon his ability must depend progress in applying 


' the large ‘amount of knowledge which has been. 


discovered by the research worker. The applied 
scientist’s function is to be the essential link com- 
‘bining together the potentialities of research, the 
requirements of the user and the possibilities of 
fabrication and construction in the industrial field. ' 
Sir Ewart defined ‘development’ as "the process of 


' bringing knowledge derived from research to the 


state in which it can be applied directly to useful 
The development engineer must therefore be 
an applied scientist in the true sense of the term, and 
it has been in the training of such men that Britain 
has not made the best use of its potentialities. 

Sir Ewart recalled that at a previous meeting of 
the Association he had defined research as “the 
process of gaining knowledge in a systematic manner 
by the study of phenomena, or by the examination 
and correlation of existing date". Much attention 
has recently been directed to the importance of 
research work as defined by the first half of this 
definition; but Sir Ewart stressed very strongly that 
the time has now arrived when it is proper to empha- 
size the importance of work defined by the second 
half. As knowledge becomes more and more special- 
ized, the. need for co-ordination of the various 
specialized fields increases—for without it existing 
knowledge cannót be applied promptly to industrial 
problems. It is, therefore, necessary to give very 
serious thought to methods of correlation, indexing 
and dissemination of detailed knowledge in a form 
suitable for the applied scientist to use. At the same 
time, the student must be taught how to find such 
knowledge when it is required. 

Sir Ewart said that'in order to make effective 


` progress, it is far, more important that the applied 
scientist should have the right approach than that 


hb should possess à vast fund of detailed knowledge. 
The/universities and technical colleges should aim 
primarily at training men to understand basic 
principles, to be critical and to think for themselves. 
Educationists and industrialists alike should make it 
their duty to see that a proper proportion of the best 
brains coming forward should be trained in this 
manner to undertake the vitall important and 
supremely interesting work of' development and 
design over the whole industrial field. If a sufficient 
number of applied scientists is assured, industrial 
progress will be accelerated and the fruits of research 
will be used to benefit the community much more 
promptly than i is normally the case now. 


Standardization of Technical Terms and 
a i, Equipment 

a corollary to the need for correlation of in- 
Tormítjón, so that it is easily accessible to the applied 
,8éientist?attention was directed to the equal need for 
"standardization of tnits, definitions and general 
methods of presentation. It is in general agreed that 
such standardization would be extremely beneficial; 
but when attempts are made to obtain it, difficulties 
arise immediately. These difficulties are undoubtedly 
very real; but it is certainly worth while making 
individual sacrifices in order to overcome them. 

Sir Ewart suggested thát the whole subject of 
education of the applied scientist, and the correlation 
and indexing of information to make his work more 
efficient, is one worthy of discussion by the British’ 
Association, which provides & natural forum for the 
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general consideration of such matters, This sug. 
gestion was warmly welcomed by the president oA 
Section A, Sir Lawrence Bragg, who suggested that 
& special session should be devoted to these matters 
at a future meeting of the Association. 

From the standardization of units and nomen. 
clature, it is a natural step to the standardization om 
material things. Sir Ewart advocated & very much» 
greater degree of standardization of equipment anc 
components in order to reduce production costs, anc 
to assist interchangeability. It was made quite cleam 
that it was not intended that this standardizatior» 
should apply, for example, to complete instruments 
but only to those dimensions or components om 
instruments which are commonly used. Far from 
hampering progress in design, such a measure oð 
standardization would accelerate progress—as ha: 
been clearly demonstrated in other fields where 
standardization had been applied. | Sir Ewart quote 
the instance of the recent discussions between th 
United States, Canada and Great Britain on the 
standardization of screw threads. Here a major degree 
of tentative agreement has been reached, and it it 
hoped that all concerned will do whatever is possibk 
to bring the discussions to a fruitful end. By putting 
off the problem to a future date the difficulties are 
only increased. They should be tackled now in t 
realistic and effective manner, instead of leaving therr 
to increase in difficulty year by year. 

In conclusion, Sir Ewart said that to obtain the 
most rapid progress in instrumentation, it is essentia. 
to adopt a progressive and critical outlook ; to ensure 
that a large number of properly trained appliec 
scientists are available to industry; to obtai» 
acceptance of common standards of measurement ant 
nomenclature ; to index available knowledge to make 
it easily accessible; to increase the measure o 
standardization of some types of equipment, and t 
make sure that industrial processes are designed to give 
full scope to the potentialities of automatic control. 


November 13, 


Use of Electronic Instruments in Iron and Stee. 
Making 


The need for good presentation of basic principle 
and good design was again stressed by Mr. S. SW 
Carlisle in his paper on “The Use of Electroni 
Instruments in Iron and Steel Making”. The iro: 
and steel-making industry is at present carryin, 
through an extensive programme of modernizatio: 
and development, and is thus finding wide use fo 
the latest techniques of industrial measurement an 
control. There is, however, an understandable 
tendency to adopt techniques which are firml 
established as reliable and suitable for continuov 
operation in the particularly rigorous conditione 
encountered. "Those responsible for operating ste 
plant are keenly interested in electronic instruments» 
but sufficient confidence has not yet been inspired i 
electronics to create a great demand for them. 

Mr. Carlisle believes there are three main -reason» 
for this. In the first place, very exaggerated claim 
have been made for electronics as a solution to ever 
problem. Secondly, the impression has not bee 
dispelled that electronic equipment is fragile an 
inevitably extremely complicated. Thirdly, insuff 
cient attention has -been given, in general, to th» 
design of electronic equipment to meet the require 
ments of the heavy engineering industry—which a 
robustness, continuous operation and immunity t 
large temperature variations, to dust, to fumes an» 
to vibration. 
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A great wealth of information has been made 
available by research work; but design technique, it 
was suggested, has not progressed sufficiently rapidly 
to use this information to the best advantage for 
industry. The development of the operating prin- 
ciples and of the techniques of using the thermionic 
valve has progressed at such a pace during the war 
years that the establishment of sound design tech- 
nique applicable to industrial use has been rather 
left behind. This may result from the ease with 
which thermionic valves can be used to construct 
measuring devices without the necessity of giving & 
great deal of attention to good engineering design. 
There has'also been a tendency to instal such instru- 
ments on the plant before they have been sufficiently 
tested and developed. 

Mr. Carlisle said that the greatest help to & proper 
application and use of electronics in industry would 
be rendered by the clear presentation of the basic 
principles used. The number of actual, electronic 
components necessary to build up equipment for 
instrument needs is small, and a thorough under- 
standing of the characteristics and limitations of 
these components and the circuits into which they 
are built would immediately remove much of the 
suspicion with which electronic equipment is regarded. 
by those who run industrial plants. Mr. Carlisle 
proceeded to illustrate his general points by reference 
to particular types of installations, and then described 
in some detail the problems of temperature measure- 
ment in the steel industry and the methods used to 
overcome them. Unfortunately, there was insufficient 
time for Mr. Carlisle to give descriptions of several 
instruments which had been developed specially for 
the steel industry; but these, no doubt, will be pub- 
lished in the literature in due course. : 

In summing up his remarks, Mr. Carlisle suggested 
that electronic instruments will ultimately find 
preference over the established systems because of 
their greater flexibility, in design and application, 
their simplicity and their suitability for produetion 
in large numbers at low cost. There is clearly a 
strong argument for their use when so large a pro- 
portion of the measurements required are, or can be, 
made by primary measuring elements giving an 
electrical output. It was emphasized once again that 
the information and the components are available ; 
it only remains to provide good application technique 
and sound design for the arduous operating con- 
ditions experiencar in the heavy engineering indus- 
tries. 
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Servo Mechanisms 


No better example of what can be done in & 
specialized field to implement Sir Ewart Smith's plea 
for better training, more correlation of specialized 
knowledge and more standardization of terminology, 
<tc., could be found than in the work described by 
Prof. K. A. Hayes in his paper on servo mechanisms. 
The rapid development required for Service needs 
«luring the War led to production of a new funda- 
mental theory and & new approach to design. It also 
"led to a new technique for testing—which in itself is 
of very considerable scientific interest. The com- 
plexity of the equipment called for a new type of 
‘technician capable of dealing with the intricate 
«circuits and mechanisms evolved; for example, in 
the No. 10 Predictor there are several servo mech- 
«anisms and numerous three-stage amplifiers connected 
win a very complicated manner. To maintain such 
equipment in the field, it was necessary to train 
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a large number of men who could think for them- 
selves and use their initiative in carrying out repairs 
in the field. The ability to reason was. called for in 
a ,high ‘degree. 

\It fell to the lot of the Military College of Science 
to take a large part in working out a suitable 
training scheme and putting it into operation. The 
methods of teaching adopted should be of great 
interest to those in industry who have similar— 
although perhaps less complicated—problems to deal 
with. Although this training scheme was worked out 
for the maintenance man as opposed to the design 
engineer, it was initiated with the same intention as 
lies behind Sir Ewart Smith’s suggestions. It was 
designed to inculcate ability to think rather than to 
amass a large amount of detailed knowledge—which 
in this instance would have proved useless in the field. 

Prof. Hayes outlined the growth of servo mechanism 
technique, which had achieved rapid advances in the 
period 1925-38, and even more rapid advances since, 
during the Second World War. It was recognized by 
the Services at an early stage that the degree, of 
accuracy required for gunnery, navigation, etc., could 
only be achieved by the use of automatic computing 
and controlling devices. Establishment of the under- 
lying fundamental principles of the theory of position 
control followed quickly, and upon these principles 
the war-time success in the application of servo 
mechanisms was built up. 

It is interesting to note the high order of per- 
formance demanded of the equipment required. For 
example, even a comparatively light gun weighs a 
matter of several tons, has a moment of inertia of 
order 10° lb./ft.? units, and yet may be required to 
move at rates up to 80°/sec. with an acceleration of 
as much as 10°/sec./sec. It must be trained to coincide 
continuously with the directing device with an 
accuracy of a few minutes of arc. The precision of 
the servo mechanisms was such that the limit to the 
accuracy of the whole system in this kind of appli- 
cation was normally set by that of the gears and 
bearings, and the rigidity of the frame and mounting, 
etc., of the heavy equipment to be moved. 

A simplified example of position control was shown 
to' illustrate the fundamental techniques employed. 
The importance of ‘monitoring feed back’ was 
stressed, and the difficulties introduced by the ‘stiff- 
ness’, natural period of-oscillation, and lags in the 
system, were indicated. Time did not permit any 
detailed discussion of the correcting controls neces- ' 
sary to overcome them. 

The amount of work proceeding in various Service 
establishments during the War on servo mechanisms 
was such that in order to spread the availeble 
information among all concerned and to stimplate 
discussion among them, the Ministry, of Supply Barvo 
Panel was suggested by Dr. A. K. Soloman and was 
formed under the chairmanship of Sir Jolin Cockcroft, 
who was later succeeded by Prof. D. Rè, Hartree. 
The Servo Panel held regular meetings at whith. 
papers were read and discussed in the manner of a 
learned society, and special panels were set up to 


‘deal with particular aspects of the problem. * 


It is interesting to note how the Servo Panel 
performed many of the functions of correlation and 
codification of information, standardization of nomen- 
clature and terminology, which Sir Ewart Smith had 
already stressed as being so vital to the applied 
scientist in the whole industrial field. Prof. Hayes 
reminded the meeting that the library of the Servo 
Panel, which contains one of the most comprehensive 
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ranges of books in existence on,servo technique, is 
still available in the Ministry of. ‘Supply. 

In conchision;: "Prof. Hayes, commenting on the 
general nature’ “óf servo mechanism theory, said that 
the testing téchniques evolved are being used to 
examine the nervous and muscular response of human 
beings, and that Prof. Tustin has suggested that the 
theory will predict e oscillations of an economie 
system. 

The two papers said followed were more special- 
ized. Dr. Uttley's paper directed attention to the 
great utility of servo mechanisms in the field of 
automatic spectrophotometry and, therefore, followed 
on. very fittingly from the general discourse given by 
Prof. Hayes. 

Dr. D. Gabor’s paper, “Microscopy by Wave-Front 
Reconstruction” (see also Nature, 161, May 15, 
1948), was not related directly with those which 
had preceded it. The new method of obtaining 
increased resolving power is expected to be of great 
importance in electron mieroscopy ; and ealeulations 
show that it should be possible.to obtain a resolving 
power of one Angstrom unit—which would make it 
possible to resolve the atomic structure of molecules 
‘which are not suitable for the usual methods of 
structure analysis. An interesting demonstration of 
the method, using an spega! model, was given later 
in the day. A. J. Youne 
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Prof. Johan Hjort, For.Mem.R.S. 


Tum scientific work of Prof. J ohan Hjort, who died 
.on *Oetober 7, shows three overlapping - phases. 
* As a young man, after his university training 
^;at Oslo and Munich, he spent some time at 
„tho Zoological Station in Naples (where he mot 
““MacBride and Boveri) investigating a problem of 
pure. zoology, the development of the bud in the 
ascidian Botryllus, with special reference to the 
germ-layer theory, then in full vogue. 
published in 1896 (Zool. Res. Norwegian North Atlantic 
Expedition), is still regarded ag outstanding by 
modern experts on the group. Until 1900 he was 
lecturer in zoology at the University of Oslo and 
seemed headed for an &cademic career, But even in 
this first phase his interests turned to the sea and its 
practical problems, for it was in 1897 that he made 
his first discoveries about the Norwegian prawn and 
its commercial possibilities. 

His great period as'a marine biologist and fishery 
expert began in 1900; when he was appointed director 
of fisheries in Norway, a post he held until 1916. He 
‘had. at his.disposal an excellent research vessel, the 
Michael Sars, and made extensive cruises in-hér, not 
only in Norwegian waters but also so far" ,Bfield as 
Spitsbergen and Jan Mayen. Hjort was always happy 
in a ship. His investigations were not only scientific 
but also practical, for he had always-the welfare of 
the fishermen at heart. By charting the distribution 


of the pelagic eggs of the cod,‘he was able to discover : 


lucrative banks that had never been fished before, 
the high concentration of-eggs indicating the presence 
of great spawning shoals ;" the results of this early 
work were published in “Fiskeri og Hvalfangst i det 
nordlige Norge” (Bergen, 1902). He advised the 
International Council to undertake a co-operative 
study of the spawning areas of the Gadoid fishes, 
and was largely responsible sd organising the 
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research, which resulted in the publication in 190% 
of the classical report of “Committee A” (Rapp. 
Proc. Verb. Inter. Council, 10). 

Hjort's greatest achievement in this brilliant 
period ‘was his elucidation of the problem of good 
and bad years in the herring and cod fisheries of 
Norway. With the help of able assistants—Dahl, 
Damas, Lea and Sund—Hjort made a vigorous 
attack upon the practical problem of why these 
fisheries showed such big variations from year to 
year. It happened, fortunately, that at the time 


. when Hjort’s work started, the technique of age- 


determination in fish by means of scales and otoliths 
was just being worked out. Under Hjort’s direction 
this method was applied with great success to the 
study of the herring, particularly by Einar Lea, andi 
it soon became established that the main cause of the 
fluetuations in the great spring herring fishery was 
the success or failure of the individual broods o: 
year-classes composing the stock. Thus it was found 
that the 1904 year-class was remarkably abundant, 
and predominated in the catches for many years, 
while succeeding year-classes were very poor. Similar 
methods applied to the Norwegian cod, supplemented 
by extensive measurements, demonstrated the exist. 
ence of specially prolifie brood-years, as, for example, 
those of 1904 and 1912, while other years contributed 
little to the stock. Preliminary results for the herring 
were published by Hjort and Lea in 1911 (Pub. de 
Circ., No. 61) and a full study of the question by 
Hjort in-1914, in an extensive paper on “Fluctuations 
in the Great Fisheries of Northern Europe” (Rapp. 
Proc. Verb., 20). In 1914, at the request of the 
Canadian. Government, he investigated on thé spot» 
the herring of the Gulf of St. Lawrence and adjacent 
waters, and: found that their age-composition was 
similar to; thit of the Norwegian herring. 

The study 'of fluetuations and their possible 
causes, initiated by Hjort, became a principal theme 
in all fishery and marine biological research for many 
years, and at Hjort's instigation it was frequently 
discussed at the International Council, particularly 
in the special scientific meetings which he introduceds 
in 1926 (see, for example, Rapp. Proc. Verb., 65 and 
68; 1930). Hjort returned again and. again to this 
problem, right up to the last. 

Hjort was above all a great biologist, with æ 

profound interest in, and understanding of, the 
relations between the organism and its environment. 
This.is made particularly clear in the chapter om 
general biology which he contributed to that admir. 
able book “Ihe Depths of the Ocean" (1912), 
familiarly known as “Murray and Hjort". This bool» 
was the outcome of a four and a half months scientific 
expedition in the North Atlantic in 1910 in the 
Michael Sars, chartered for the purpose by the 
famous oceanographer Sir John Murray. The cruise 
gave Hjort a renewed interest in the general probleme 
of marine ecology. 
. After his retirement from: the post of director o. 
fisheries in Norway, Hjort became a professor at the 
University of Oslo, and the third phase of hi: 
scientific odyssey: began. Though he stil retainec 
his keen interest in fishery problems and continue 
to be & dominant figure in the International Council 
his mind turned more towards general scientific anc 
social questions. He gave much time to privat 
study, including a period spent at Cambridge. 

In 1921 he published a small book on genera 
scientific method, “The Unity of Science", and i» 
1931 a larger -volume called “The Emperor’s Nev 
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Clothes", in which he attempted to show that modern 
physical theories were nothing but feiry tales, in- 
consistent with experience and reason.' Hjort was 
not at his best in abstract thinking, and his incursions 
into philosophy and scientific method were not, to 
my mind, altogether happy. In both books, how- 
ever, as also in his later publication, "Ihe Human 
Value of Biology" (Cambridge, Mass., 1938), the 
sections in which he expresses his ecological attitude 
to the problems of life &re excellent. 

But Hjort was much too practical a man to devote 
himself to purely philosophical studies, and as pro- 
fessor at Oslo he did not neglect , much of it 
concerned with practical issues. He took up with 
vigour population studies in organisms so diverse as 
yeasts and whales, and with his fellow-workers pub- 
lished many important papers in the series of 
Hvalrddets Skrifler (see particularly No. 7; Oslo, 
1933). 'The sigmoid curve fascinated him. His views 
on population growth and the social problems 
involved are set out in his Huxley Lecture of 1934 
entitled “The Restrictive Law of Population”. 
Arising out of his population studies he wonked out, 
with G. Jahn and P. Ottestad, the theory of the 
‘optimum catch’, of great importance in cónnexi 
with the signs of over-fishing which were becoming 
apparent in the intensive whale fishery (largely 
Norwegian) in the Antarctic. The study ofthe whale 
population in these waters engrossed him in later 
years, and his studies were not limited to statistics 
and reporte; he went out to the Antarctic to see for 
himself what the conditions of the fishery really were 
—an action typical of the man. He played a con- 
siderable part in the international negotiations which 
led to some measure of control being i d on the 
fishery, and kept the International ets in touch 
with whaling problems. 

In 1936 Hjort was invited to acini iie celebration 
of tho threo hundredth anniversary of Harvard 
University. He used this opportunity to demonstrate 
the accuracy of his prophecy that Pandalus borealis 
would be found on the western side of the Atlantic 
in exactly the same ecological conditions in which it 
occurred in Norwegian waters. ‘Through the good 
offices of his friend, Henry B. Bigelow, he made a 
cruise in the Atlantis off the coast of New England 
and found quantities of this prawn just where he 
expected to find it. ‘The story is told in his paper 
(jointly with J. T. Ruud) in Hvalrddets Skrifter, 
No. 17 (1938). 'This paper contains also a study of 
the over-fishing problem in relation to the prawn 
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fishery. 
About Hjort’s social and political views, which he 
held strongly, it is unnecessary to say much here; 


they will be found set out particularly in his Huxley 
Lecture and in his later books and lect: » Suffice 
it to say that he looked at the problems of human 
Societies with the eye of & biologist, and that he was 
a strong individualist, temperamentally averse from 
any form of restrictive control.  'The old Viking 
spirit still lived in him. His outlook on life in his 
later years is well summarized in his last published 
lecture (J. Conseil, 15; April 1948), significantly 
entitled “The Renaissance of the Individual”. Like 
us all, Hjort had his failings; his personality was: so 
powerful and his views so decided that he was apt 
to impose them on others, and he was not very 
receptive of views that differed from his own. But 
he was a great figure whom his colleagues and friends 
regarded with respect, admiration and affection, even 
when they differed from him. E. S. RUSSELL 
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Josnaw HJoRT was a personality in the sense that 
he could not be overlooked in any assembly of men ; 
and he was a many-sided personality, man of science, 
philosopher, politician, diplomatist, administrator 
and, withal, a man of warm friendships. He had & 
great admiration and affection for the British race 
and actively sought to promote the best and closest 
relations between his country and ours. 
the honours bestowed upon ‘him, he treasured most 
his membership of the Royal Society. 

Early in life he turned his attention to marine 
biology, and studied at Naples. This choice of a 
scientific career was almost inevitable. Norway, with 
ita great length of coast-line and its famous seasonal 
fisheries for cod and herring, breeds especially sea- 
men and fishermen. Fishing is the chief native 

. industry of the country, and Norwegian biologists 

* direct their attention, as one might say, automatically 
to the sea and all that therein is. Hjort, in par- 
ticular, recognized the danger to which the fisheries 
were exposed by the mechanization of fishing, the 
ever-inoreasing power of mechanized fishing vessels 
and the rapid development of the efficiency of fishing 
instruments. He recognized, further, that the 
rational exploitation of fish stocks could be realized 
only in the light of wide knowledge of the complex 
ecology of marine life, including, of course, its physical 
environment. His voyage with Sir John Murray on 
the Michael Sars was one of his many excursions 
into this field of study. 

In 1900 Hjort became director of fisheries in 
Norway, and in the same year began the movement, 
originating in Sweden, for the establishment of an 
international organisation for marine studies. When, 
in 1902, the International Council for the Exploration 
of the Sea was established, with its seat in Copen- 
hagen, he was appointed Norwegian delegate, a 
position he occupied, in spite of his resignation of the 


post of director of fisheries some time after tlie First. 


World War, until his death. From 1920 onwards he 
‘was one of the vice-presidents, who, with the presi- 
dent, constitute the Executive Committee of the 
Council, known as the Bureau, and, in 1938, he waa 
elected president of the Council, a post he was about 
to’ surrender when death overtook him. Soon after 
the First World Wer he turned his attention to the 
machinery of the Council and, ir? close collaboration 
with the British president, devised a practical lay- 
out of regional and specific committees, the chairmen 
of which constituted a co-ordinating committee 
named the Consultative Committee, of which he 
became and, until he succeeded to the presidency, 
remained chairman. There is no possibility of aoe 
that this reorganisation of the machinery of" 
Council was mainly responsible for the great reat practical 
results achieved by co-operation between e member 
countriel 


As tor of the Norwegian fisheries, Hjort 
M imself æ competent and original adminis- 
trator. He had also a wise belief in practioal 


demonstration. When the naturalists of his depart- 

ment had discovered the existence in vast numbers 
in the deeper waters of many of the fjords of Pandalus 
borealis, now commonly referred to as the Norway 
prawn, the fishermen. were disinclined to be inter- 
ested. Hjort wasted no time in argument. He went 
prawn fishing, returned to harbour with a spectacular 
catch and dumped it on the quay. That was enough. 
With that practical demonstration he laid the 
foundation of an exceedingly profitable fishery and 
& flourishing export trade. 


Nobel Prize for Chemistry : 
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Cautious and precise as a man of science, Hjort 
was always apt to be impetuous in his relations with 
others. He had, in fact, a somewhat volcanic tem- 
perament which did not easily brook opposition. He 
was as apt to walk off stage as a film star, and it 
came about that he handed in his resignation of the 
post of director of fisheries in Norway once too often. 
The time came when the authorities did not ask him 
to reconsider, and accepted his resignation. But he 
became professor of zoology in the University of 
Oslo and remained a Norwegian delegate to the 
International Council. There, too, his volcanic tem- 
perament was sometimes active; but his funda- 
mental friendliness always triumphed in the long 
run, and there is not one of his colleagues, national 
and international, who does not deplore the loss of 
a friend and a great man. 

His- diplomatic gifts were revealed in long and 
earnest endeavours to settle the vexed question, as 
between Norway and Great Britain, of the limits of 
territorial waters off the coasts of Norway. Indeed, 
if the last word had been with him the long negotia- 
tions would, almost certainly, have resulted in 
agreement; but his views were unacceptable in 
Norway and agreement seems to be. as remote as 
ever. He attributed the failure to “the politicians”. 
The trend of his political views is ‘revealed in a 
remark he made to me. “No one,” he said, “should 
be allowed to exercise the Parliamentary vote who 
has not passed an examination in biology, and 
members of Parliament, especially Ministers, should 
be required to have, if not a degree, at least a diploma 
in natural science. Then there would be no -isms, 
for none of the -isms will bear examination in the 
light of biological truth.” Thus, picturesquely, he 
expressed the view that, inasmuch as the well-being 
of mankind is intimately bound up with the complex 
biology of all living things? political systems divorced 
from Nature are built on rotten foundations. But he 
did not believe that all wisdom was the exclusive 
possession of the scientific worker, as readers 
of “The Emperor’s New Clothes” and of his 
Huxley Memorial Lecture, delivered in 1934, will 
be: aware. 
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In recent years some of his friends have felt that 
his powers and, with them, his clarity of thought, 
were failing. But he had a long and useful life behind 
him, and the influence of the dynamic force he 
exercised in the field of science and the practical 
application of scientific findings will endure for 
generations to come. H., Q. MAURICE 


> 
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Mrs. Savage 


Mrs. E. J. Savace (née Fry), whose death occurred 
recently, was an old student of the University College 
of Wales, Aberystwyth, graduating with first-class 
honours in botany in 1916. 

Her early work concerned the “Cryptogamic 
Pioneer Vegetation of the Aberystwyth Shales”, and 
later she carried out an investigation of rock floras 
in Caernarvon and Anglesey. She was able to add to 
our knowledge of the action of lichens in bringing 
about rock disintegration and soil formation. Several 
of her papers on this subject appeared in the Annals 
of Botany. During the First World War she carried 
out researches in anesthetics and afterwards became 
a fellow of the University. In 1919, having obtained 
her M.Sc., she was appointed assistant lecturer in the 
Depariment of Botany at Aberystwyth. In 1925 
she was appointed lecturer in botany at Westfieldll 
College, University of London, a post she held unti 
her marriage to Mr. S. Savage, librarian and assistant 
secretary of the Linnean Society, in 1932. After. 
wards she lived at Welwyn Garden City, where she 
soon became well known as an artist and miniature 
painter, some of her work hanging at the local art 
club’s annual exhibition and also at the shows om 
the London Water Colour Society. 

Mrs. Savage has left botanical records of value 


‘carefully labelled and annotated with the meticulous 


care she bestowed on all-her work, together with the 
memory of a charming personality which continued™ 
to survive the heavy trials of a long illness. Hem 
husband has the sympathy of her many friends.. 
Lin NEWTON 


BON C NEWS. and VIEWS 


Prof. Arne Tiselius 


Tux recipient of the Nobel Prize for Chemistry this 
year is Prof. Arne Tiselius, who is well known to 
protein chemists in Great Britain. For many years he 
worked in the Physical Chemistry Institute of Prof. 
Svedberg at Uppsala, and became one of its most 
outstanding members. Recently & chair in biochem- 
istry was: created for him and a new Institute is in 
the course of construction. His greatest work, and 


‘that for which he is most widely known, was in the 


development of an apparatus for the electrophoretic 
analysis of biological substances. ‘The apparatus, 
which now bears his name, has made possible accurate 
measurements of the electrical properties of proteins 
and has been most extensively applied both as a test 
of protein purity and to characterizé the components 
of more complex systems. In this connexion, the 
application to normal and pathological sera is of great 
clinical importance. The apparatus is undoubtedly 
one of the most powerful tools ever developed in the 
field of protein chemistry. More recently, Prof. 


Tiselius has returned to the study of adsorptior 
analysis, a subject which interested him in his earlier 
research years. Since the introduction of chromato 
graphy by Tswett, the method has been employed anc 
developed on somewhat empirical lines. Prof. Tiseliu» 
and his school have studied the underlying principle» 
involved in this type of separation and have de 
veloped elegant apparatus for the adsorption analysi» 
of colourless substances. Many scientific men wh« 
have worked in his laboratory have benefited greatly 
by his patient application to their problems and bw 
his wide knowledge. All who know him well wil 
agree that this latest honour is indeed well deserved 


Biological Service in Great Britain: 
Capt. Cyril Divenm 


In continuation of the announcement made in the 
House of Commons on April 27 that the Governmen» 
accepted in principle the establishment of a Nature 
Conservation Board and a Biological Service under th» 
auspices of the Agricultural Research Council, Mx 
Herbert Morrison on November 1 stated in the House 
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that the preparations for the service were approaching 
completion, and that Capt. Cyril Diver had been 
appointed to take charge of it and had taken up his 
duties that day. The London office of the service 
is at Thorney House, Smith Square, 8.W.1. Capt. 
Diver brings to his new post extensive administrative 
experience as clerk of the Financial Committee of 
the House of Commons, and in addition has long 
been keenly interested in natural history, and in 
particular the study of ecology. While on active 
service in the First World War he made a study of 
snails in the trenches. He has been an active member 
of the British Ecological Society, of which he has been 
president. He served on the Nature Reserves In- 
vestigation Committee and assisted in drafting its 
report, and also on the Wild Life Conservation Special 
Committee, which in its report recommended the 
formation of a Biological Service in Great Britain. 


Social Studies at Sheffield: Miss Ellinor |. Black 


‘THE University of Sheffield has recently decided to 
create a new School of Social Studies, which will 
provide a postgraduate course leading to a diploma 
in social studies, and other courses leading to lower 
qualifications. The School will be governed by a 
board, on which the Science as well as the Arts 
Faculty will be represented. As a first step to estab- 
lishing the school, the University has appointed Miss 


Ellinor I. Black as its director. Miss Black has been - 


associated with the Social Science Department of the 
University of Liverpool, which she joined in 1924 at 
the most critical period of its development. Since 
1941 she has been a senior lecturer, and for five years 
during the period of the War she acted as head of the 
Department. In addition to the reputation she has 
established in Great Britain, she has dlso created for 
herself a somewhat unique position in the inter- 
national field; she has since 1936 been closely 
connected with the Social Welfare Committee of the 
League of Nations, and the International Committee 
of Schools of Social Work. In recent months she has 
renewed her personal contacts with schools of social 
work in the United States and in Germany. Miss 
Black is particularly interested in the welfare of the 
aged. She was a member of the Old Age Survey 
Committee of the Nuffield Foundation, and she has 
carried out detailed investigations of the problem in 
the Merseyside area. Miss Black has made a very 
deep impression on the education of the professional 
social worker in Great Britain; as a teacher she has 
been able to win both the intellectual and the more 
personal loyalties of her students, as so many that 
have passed through the Liverpool School can testify. 
Sheffield will gain in her one who will devote herself 
wholeheartedly to the creation of the new institution, 
which will thus possess, & very special human quality. 


-Cooled-Anode Radio Valves 


THE new chairman of the Radio Section of the 
Institution of Electrical Engineers, Mr. F. Smith, 
delivered his inaugural address on October 13, under 
the title of “The Development and Design of Cooled- 
Anode Valves". The term ‘cooled-anode valve’ is 
applied to all valves having anodes which form part 
of the envelope, without discrimination between the 
different methods of cooling. Prohably the earliest 
valve using air-eooling was the Catkin receiving 
valve produced in 1933, as a miniature of the then 
existing large water-cooled transmitting valve. When 
similar methods of construction were used for valves 
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of about 60-watts dissipation, it was necessary to 
add a radiator with fins to the anode. 'The' approach 
of the Second World War, with its demands for 
special short-wave transmitting valves for pulse 
operation, led to the development of several series of 
valves with external anodes cooled by a forced air 
draught. 

'Mr. Smith’s address was a survey of the develop- 
ment during the past ten years of the various types 
of cooled-anode transmitting valves. The special 
problems associated with the use of thoriated- 
tungsten filaments and oxide-coated cathodes, with 
the glass-to-metal joints, and the construction and 
cooling of the electrode seals were described. As the 
operating-frequency was increased, special design 
problems were encountered in dealing with the 
reduced dimensions and electrode spacings. At the 
highest frequencies, the‘valve has necessarily to be . 
regarded as an integral part of the oscillatory circuit, 


and this may take the form of a coaxial transmission 


line or resonant-cavity in some cases. Recent develop- 
ments, over the whole range of valves, have continued 
to be chiefly in the direction of obtaining more power 
at higher frequencies, and of maintaining this output 
over a greater band of operating frequencies. The 
successful. development of such valves with water- 
cooling has been a major factor in many modern 
radio applications. : 


Rádio Components Exhibition in Stockholm 


A PRIVATE exhibition of radio and electronic com- 
ponents held in Stockholm during October 18-22 
was arranged by the Radio Component Manufac- 
turers’ Federation, which is & constituent association 
of, the Radio Industry Council in jGreat Britain. 
Some thirty-seven British firms participated ‘and 
showed a wide range of products, including trans- 
formers, resistors, condensers, plugs and sockets of the 
many: different types now in use, together with 
chassis, cables and terminals which contributé.to the 
assembly of modern electronic equipment. Certain 
classes of measuring apparatus for the testing of such 
equipment were also displayed. 

The exhibition was opened by Mr. J. Thyne 
Henderson, chargé d’affaires at the British Embassy 
in' Stockholm, and a large number of people took 
advantage of the invitations to attend. It was stated 
that many of the components and instruments had 
not previously been demonstrated outside Great 
Britain, and that it would assist British exports to 
Sweden to arrange this display. In conjunction with 
the Federation’s exhibition, and at the invitation of 
the British Council, Dr. R. L. Smith-Rose, director 
of radio research in the Department of Scientific dnd 
Industrial Research, gave two lectures at the Royal 
Institute of Technology, Stockholm. In the first 
of, these lectures, he described the principles of 
radar and the various types of radio navigational 
aids, while in the second he surveyed the progress 
made in the development of some radio and electronic 
techniques during the past few years. d 


Science Teaching at the City of London School 


Iw 1839 the Rev. W. Cook was appointed to the 
City of London School to deliver ten to twelve 
lectures & year on chemistry and natural philosophy, 
and this was considered sufficient until 1845, when 
the programme was increased to four lectures“ per 
week. In 1847 Thomas Hall, who was already on the 
staff, was appointed as lecturer, and the teaching of 
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from this date. On ‘Hall’s retirement in 1869, he was 
succeeded by Henry Durham, who had joined the 
staff with Isase Scarf in the previous year. These 
two gave yeoman service to the School and did not 


- retire until 1910 and 1919 respectively. They taught 


^ 


throughout & period when science underwent revolu- 
tionary changes, and the development of science 
teaching in the, School kept pace accordingly. In 
1869 Dr. Abbott, the headmaster, introduced science 
throughout the curriculum, and his successor, Mr. 
Pollard, founded the science side in 1892 ; the jubilee 
of the teaching of science was marked in 1897 with 
the Hall Memorial Scholarship. Durham was suc- 
ceeded by G. C. Donington as senior science master, 
but the latter died soon afterwards and was replaced 
by G. H. J. Adlam, who died recently. In 1927 the 
new science laboratories were opened by the Lord 
Mayor of London, and they consisted of advanced 
and elementary laboratories, a chemistry lecture 
room, a balance: room and a room for the science 
‘staff ; soon afterwards, in 1929, a biological laboratory 
was completed. A further biological laboratory and 


- a museum were added in 1937, and in 1946 the balance 


room was converted to an advanced physies lecture 
room. ` * 


The centenary of the teaching of science fell in 


1947. and was celebrated at the Great Hall of the 


School on the afternoon of November 6`this year. . 


There was a large gathering of officials of the Cor- 
poration, the Schools Committee, the School staff, 
parents, and past and present pupils, and the chief 
guest was the Lord Mayor and Lady Mayoress of 
London. The headmaster, Mr. F. R. Dale, reminded 
his audience that, on inspecting some laboratories, 


Chemistry and Chemical Technology at University 

College, Dublin i 

Mr. MICHAEL TiERNEY, president of University 
College, Dublin, recently opened in the College a new 
laboratory for the teaching of chemical technology. 
Prof. T. S. Wheeler explained that this new laboratory 
would be known as the Nolan Laboratory in remem- 
brance of the late Prof. T. J. Nolan, whose untimely 
death had prevented him putting into operation plans 
he had formulated for the teaching of chemical tech- 
nology in the College. Mr. Tierney also opened a 
laboratory for final years honours chemistry, which 
will be known as the Ryan Laboratory, in remem- 
brance of the late Prof. Hugh Ryan, the first professor 
of chemistry in University College, Dublin. 


Bioluminescence 
Iw -connexion with Dr. V. B. Wigglesworth’s 


. article on bioluminescence in Nature of September 11, 


p. 423, Mr. K. B. Williamson, c/o Manson House, 
26 Portland Place, London, W.1, has recalled observa- 
tions madé by him while he was malaria research 
officer, in Malaya some years ago. A dytiscid beetle 
which fell about three feet off the laboratory bench 
on to the floor of the old Malaria Bureau, Kuala 
Lumpur, displayed a unique type of biolumin- 
escence: The beetle appeared to emit bright flashes 
of white light, three or four at a time, from its eyes. 


D 


the south European seismic zone, 
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' soienee in the School may be reckoned to commence 


The fluorescent type of bioluminescence is invisible 
even in weak light ; but these flashes were conspicuous 
in competition with the light from a fairly bright 
electric bulb on the laboratory bench. The groups of 
flashes were repeated several times within half an 
hour, when the beetle was again dropped from the 
same height ;, but never afterwards, when the drop- 
ping was repéated during the subsequent months it 
was kept alive. In sharp contrast to another Dytiscus, 
it failed to capture any mosquito larvæ or pups: during 
these months, and it not improbably died of starva- 
tion; and may have been blinded by destruction of 
retinal pigment and damage to the cells producing it. 
Mr. Williamson tentatively suggests that the flashes 
from the beetle’s eyes were catised by reversal of the 
normal process of vision, energy in the form of light 
having been emitted instead of being absorbed by 
retinal pigment, as the result of intermittent out- 
wardly directed nervous impulses, due to shock. 


Earthquakes during July and August 


Durme July, nineteen strong earthquakes occurred 
in various parts of the world, the strongest being of 
instrumental scale 74 and occurring off the south- 
west coast of Peru on July 20. It had a depth of 
focus of 100 km. Two earthquakes on July 16 
radiating from a focus having an epicentre near the 
coast of Guatemala and having strengths 6} and 62 
were felt in Guatemala and San Salvador. The only 
earthquakes to do damage during the month occurred. 
on July 20, damaging buildings on Coiba Island. 

During August, twenty-four strong earthquakes 
occurred in various parts of the world. The strongest 
occurred on August 25 in the Salta Province of 
Argentina and attained scale 74. During the month 
there was also"rather more activity than usual along 
earthquakes 
occurring on August 10 in the region of Alasehir in 


"Turkey; on August 12, 13 and 15 near Oporto in 


Portugal; on August 18 near Sivrice in Turkey, and 
at Apulia in south Italy ; on August 21, destructive 
at Orda Nova in south Italy; on August 22 in 
Portugal and Italy ; and on August 27 in the region 
of Skadar, Albania. On August 30 there was also a 
repetition of an earthquake which occurred on 
July 8 in a rather unusual area—near Jan Mayen 
Island. 

- Group reports have been receivéd from the United 
States Coast and Geodetic Survey, the central station 
at Strasbourg, the Jesuit Seismological central station 
at St. Louis, United States, and individual station 
reports have been received from Beograd, Cleveland 
(Ohio), De Bilt, Durham; Kew, Stuttgart, Toledo 
and Uccle. 


Polytetrafluoroethylene 


THE outstanding stability of fluorinated hydro- 
carbons has been fully exploited in the field of high 
polymers. ‘The preparation and polymerization .of 


* tetrafluoroethylene was described some two years ago 


(Ind. Eng: Chem., 870; 1946). The polymer 
(P.T.F.E.) is an excellent dielectric (power factor == 
0-0002 over a wide frequency-range) and it is resistant 
to all common.solvents up to 300? C. Molten alkali 
metals alone have any appreciable attack. In its 
strength, ‘however, lies its greatest weakness. Form 
stability is retained up to 250? C., and even at higher 
temperatures there is no true softening ; thus mould- 
ing and fabrication present major obstacles.  Pro- 
gress in overcoming this difficulty has, however, been 
made by Messrs. British Mechanical Productions, 
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Ltd., 21 Bruton Street, London, W.1, who recently 
exhibited in London examples of moulded valve- 
"holders and other components in polytetrafiuoro- 
ethylene. 


-^ ` ‘ 


Pure Science and Industrial Development 


‘I an address, “Pure Science, Fertile Source of 
Industrial Progress”, on receiving from the Société 
pour l'Encouragement de l'Industrie Nationale the 
medal of the Grand Prix du Marquis d'Argenteuil 
Kor 1947, Prof. L. de Broglie gave a brilliant review 
of the contribution of research in fundamental 
whysics to the progress of industry, in which he 
referred particularly to the achievements of such 
French physicists as D. Papin, S. Carnot, Ampére 
and M. Deprez. He also pleaded for the vigorous 
prosecution both of the investigation of the laws of 
Wature without reference to their application, and 
of industrial and technical research directed towards 
che utilization of scientific knowledge for the improve- 
«ment of human welfare. Prof. de Broglie drew his 
dlustrations from the fields of heat, electricity, wave 
nechanics, relativity and nuclear physics, indicating 
now discoveries and investigations which have 
appeared incredibly remote from practical life have 
«yet in due course made most important contributions 


Ko industrial progress. : 


"Sugar Research Foundation Prize 


ENTRIES are invited for the 1949 fourth intermedi- 
«ate prize award of 5,000 dollars offered by the Sugar 
Research Foundation. The award will be given for 
discoveries in the chemistry, physiology or tech- 
rnologieal application of carbohydrates which con- 
Kribute to an understanding of the functions of sugar 
(sucrose) or to its practical utilization, The first of 
«these awards (1946) was made to Drs. W. Z. Hassid, 
M. Doudoroff and H. A. Barker, of the University 
«of California, Berkeley, for research leading to the 
snzymatie synthesis of sucrose; the second (1947) 
went to Dr. Carl F. Cori, professor of biochemistry, 
‘Washington University, St. Louis, Missouri, for 
research on problems of carbohydrate metabolism 
«in the animal body ; the third (1948) to Dr. Leslie F. 
®Wiggins, University of Birmingham, for chemical 
«studies of the sucrose molecule and transformations 
which may make sucrose a valuable raw material 
n the chemical industries. Winners of these inter- 
-nediate annual awards are eligible for the Grand 
wOrizo of 25,000 dollars to be given in 1950 for the 
nost important work during the five preceding years. 
further particulars can be obtained from tbe Execu- 
ive Secretary, National Science Fund, National 
“\cademy of Sciences, 2101 Constitution Avenue, 
NX.W., Washington 25, D.C., to whom entries must 
~o submitted by January 1, 1949. 


Weilby Memorial Awards 


1 

From the interest derived from the invested capital 
«f the Sir George Beilby Memorial Fund, at intervals 
o be determined by the administrators representing 
he Royal Institute of Chemistry, the Society of 
themical Industry, and the Institute of Metals, 
«wards are made to British investigators in science 
o mark appreciation of records of distinguished work. 
"reference is given to investigations relating to the 
pecial interests of Sir George Beilby, including 
aroblems connected with fuel economy, chemical 
gineering and metallurgy, and awards are made 
'enerally to younger men who have done original 
madependent work of exceptional merit over period 
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of years. The administrators—the presidents, honor- 
ary treasurers and secretaries of the three participat- 
ing institutions—will be glad to have"their attention 
directed to outstanding work of the nature indicated, 
not later than December 31, 1948. Communications - 
should be addressed to the Convener, Sir George 
Beilby Memorial Fund, Royal Institute of Chemistry, 
30 Russell Square, London, W.C.1. , 


| 
“Changing Aspects of Nutrition” 


‘An article under this title in Nature, October’ 2, 
pp. 543 and 544, dealt with the proceedings of a 
discussion on September 9 in Section I (Physiology) 
‘of the British Association. In the report of Dr. J. W. 
Howie’s contribution, reference is made to & “protein 
rice concentrate”; this should read ''protein-rich 
concentrate", Ewes fed this concentrate as a supple- 
ment to pasture grazing showed, over & period of 
two years observation, no difference in feces worm- 
egg counts from similar ewes grazed on the same 
pasture but not fed concentrate. - Lambs born of the 
ewes and fed the same diet as their mothers, how- 
ever, showed a marked difference in worm burden 
during a year’s observation, the lambs given con- 
centrate liaving significantly fewer worm eggs in the 
feces. The account of Dr. Howie’s second experi- 
ment, in which -diet was shown to influence the 
resistance ‘of mice to experimental tuberculosis, may 
have suggested that the higher protein in the better 
diet was established as the cause of the superior 
resistance. Dr. Howie wishes to make it clear that 
he has not yet examined this possibility, and that 
other important differences between the diets must 
be, taken into account. 
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I 
Announcements 


Tue Meldola Medal is the gift of the Society of 
Maccabeans and is normally awarded annually, The 
next award will be made early in 1949 to the chemist 
who,-being a British subject and less than thirty 
years of age on December 31, 1948, shows the most 
promise, as indicated by his or her published chemical 
work brought to the notice of the Council of the 
Royal Institute of Chemistry before December 31, 
1948. Communications should be addressed to the 
President, Royal Institute of Chemistry, 30 Russell 
Square, London, W.C.1, the envelope being marked 
“Meldola Medal". 


A SYMPOSIUM on the "Applications of Electronics 
to Research and Industry” has been arranged by the 
Electronics Group of the Scientific Instrument Manu- 
facturers’ Association. It will be held at the Caxton 
Hall, London, during November 18 and 19. ` 


A FUND for the encouragement of the gliding and 
soaring movement is being raised as a tribute to the 
late Robert Kronfeld, who was killed while testing a 
tailless glider early this year. A committee has been 
formed to make the appeal and receive subscriptions, 
which should be sent to Mr. Lawrence Wingfield, 
c/o Royal Aeronautical Society, 4 Hamilton Place, 
W.1, marked Kronfeld Memorial Fund. | 


A HALF-YEARLY list of botanical papers printed in 
India, Pakistan, Burma, Ceylon, Siam, Malaya and 
Indonesia will be published by the Botanical Society 
of ‘Bengal in the Society’s Bulletin issued in April 
and October every year. Authors are requested ‘to 
send their reprints to the Honorary Secretary, 
“Botanical Society of Bengal, 35 Ballygunge Circular 

_ Road, Calcutta 13. 
bc 


' the thallium salt. 


‘ 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Structure of the Dinitrososulphite Ion _ 


SrwoE the observation by Davy! that nitric oxide 
is absorbed by alkaline potassium sulphite to form 
a crystalline compound (shown later by Pelouze? 
to have the composition K,SO,N,), several conflicting 
formulas have been suggested to account for its 
chemistry?-5, s 

We have found that the corresponding thallium 
and ammonium salis are isomorphous with the 
potassium salt, and this has enabled us, by direct 


X-ray crystal analysis, to determine the structure of. ` 


the dinitrososulphite ion independently of any pre- 
conceived formulation. The results of Fourier 
syntheses show the configuration of the ion to be as 


‘in the accompanying figure. 








An interesting feature of the structure is that the 
S atom and the N,O, group lie in one plane and that 
the bond-angles approximate closely to 120°. This, 
together with the short N—N distance of 1-30 A., 
implies, as suggested by Evans and Gergely (see 
following communication), a double-bond between 
the nitrogen atoms with trigonal [sp?] hybridization. 
It invites comparison with the structure of dimethyl 
nitramine’. Both the N—O distances of 1:36 A. 
correspond to a bond-order of about 1:2 if com- 
pared with the most recently suggested covalent 
radiis», . D 

As was to be expected, (cf. the structure of the 
sulphamate ion"), the SO, and the adjoining nitrogen 
atom form an approximately tetrahedral group, with 
S—O = 1-44 A. and S—N.= 1-63 A. 

Although three-dimensional methods were used in 
the structure analysis, we cannot at this stage exclude 
the possibility of the bond-lengths being subject to 
errors up to + 0°06 A., owing to the large absorption 
errors unavoidable in intensity measurements with 
the potassium salt. The isomorphous ammonium salt 
will be used to obtain more exact values for the 
atomic parameters. 

We wish.to thank Mr. F. J. Garrick and Mr. A. 
White for the preparation and chemical analysis of 


E. G. Cox 
G. A. JEFFREY 
H.. P. 
Chemistry Department, Canine 
University of Leeds. 
July 7. i 
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THE trigonal planar symmetry of the three bonds 
formed by the' nitrogen atom attached to the sulphur 
atom in the. structure described in the preceding 
communication suggests that the orbitals of this 
nitrogen atom correspond in bond formation to a 
hybridization of the type (1s)?(2p)?(2s2p2)3 rather 
than to (1s)2(2s)*2p22ny2nz. In the former electronic 
configuration, the three sp? orbitals will possess 
trigonal symmetry, and there will be one doubly 
occupied x-orbital orthogonal to, the plane of the 
sp*-orbitals, This type of hybridization has beem 
postulated by us! in a discussion of the properties of 
the >N—H O=C< structure in proteins. i 





We have based molecular orbital calculations on the 
structure shown in the accompanying illustration, in 
which the x-orbitals are occupied by six electrons, the 
whole group within the brackets having a full negative 
charge. Since the SO, group has'& tetrahedral struct. 
ure, it appears reasonable to neglect conjugation om 
this group with the r-electrons of the nitrogen and 
oxygen atoms; we have therefore dealt with the fouw 
atomic centres in ‘the structure within the brackets 

The secular equation for this array of centres is 


go ~E Box' i" 0 

-| Bon’ qw —E By’x? (0) =o 
o BNN” gx” — E By’o 
o o Bs"o 19% -E 


where the B's stand for exchange integrals and the 
gs for Coulombic integrals. 

The ionization potential? and thus the Coulombic 
integral of the trigonal nitrogen N’ is lower than tha» 
of the pyramidal nitrogen N”. Since all the B’s ar 
very nearly the same,'& difference between qw» anc 
qw* of the order of the difference in the ionizatioi 
potentials would lead to a structure with unequa 
NO'bond-distances. The inductive effect of the sulphu» 
atom of the SO, group on the N’ to which it i 
attached, must, however, be taken into account, anc 
because of the etry .of the structure we have 
assumed that this effect offsets the difference in the 
q's. . . 
We fnd the following values for the charge 
densities and the bond-orders : 


Atom o N’ x” 
Charge ~ 0-724 + 0-724 — 0-276 — 0:72 
Bond-order 1:45 1:72 1:45 

when gy’ = qy” = do 
Atom 0 Nn’ N" 0 
Charge — 0°84 + 0-84 — 0316 — 0-84 
Bond-order ' 7 1°40 


1:40 
when gn’ = gy”, and go — gx = 0-5. 


It is interesting to compare these results "with th: 
experimental values reported above. For this purpos 
we have used the covalent radii given by Gordy? t 
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construct a bond-order — bond-length curve for NN 
«nd NO bonds, ` On this basis we can make the 


following comparison : Kg A hy 
eo 
Bond-order Bond-length (A.) Bond-length (A.) 
Bond calculated calculated +” observed 
ON 1:45 1:82 
1:36 
140 1:83 : 
NN 1:72 1:30 
1:30 
1:76 1:29 


The undistorted angle N'N"O should be close to 
190°, and we suggest that the observed angle of 117° 
arises because of the strong repulsion between the 
toegatively charged oxygen atoms. 

The same treatment can be applied to the di- 
snethylnitramine structure‘, ‘and, although owing 
Ko hyperconjugation with the methyl groups the 
simplifications are less justified, the results do reveal 
strong double-bond character in both the NN and 
“the NO bonds. 


M. G. Evans 
J. GERGELY 
Chemistry Department, 
University of Leeds. 
; July 7. 


«t Evans, M, G., and Gergely, J. (in the press). 

1 Mulliken, R., J. Ohem. Phys., 2, 782 (1934). 

3 Gordy, W., J. Chem. Phys., 16, 81 (1947). 
** Costain, W., and Cox, E. G., Nature, 180, 826 (1947). 
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Crystal Structure of *Gammexane' 


THE crystal structure of y-benzenehexachloride, 
sthe insecticide ‘Gammexane’, has been determined 
iby X-ray analysis (Weissenberg diagram) in the usual 


way of trial and error, starting from Patterson data: 


send supported by repeated Fourier syntheses. Cell 
«dimensions: @ = 8-5A.; b = 10:3A.; c=13-94.; 
“3 = 121°. Space group ' P24e four molecules per 
ell. 


r 





Fig. 1 S Erojeosion. of Ge electron density on a plane perpendicular 
to the a-axis. (z! = zsin f ap 





Fig. 2. "Projection of the electron density along the b-axis 
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Figs. l and 2 give ‘the Fourier 4 ‘imap of the 100 and 

010 projections. The carbon ring is of the ‘chair’. 

form and the configuration of the chlorine atoms 


proves to be. of type stexxx Gn the nomenclature of 
Hassel’), as is seen in Fig. 3 


| oe P 1 
| 





Eee heey DRE 





i 3. Atomic models of the ‘Gammexane’ molecule. A, All 
Mr dique to scale (small white bals represent hydrogen atoms). 
, Schematic (hydrogen atoms omitted) 


Thus thei, M of the insecticide is shown to 
be not isomorphous with the molecule of meso-inosite 
(type, ex)Xxxx), contrary to a suggestion by Slade*. 
Moreover, it has'been generally supposed that steric 
hindrance should not allow chlorine atoms in 1,3 
positions ` both, to have the e-configuration®*. 

|This, too, is disposed of by our result. The steric 
hindrance causes only a slight bending apart of the 
1, 3 C—C! bonds in question (see Fig. 2, where the 
projections of these bonds are not of equal length). 
The number of isomers is now no longer restricted 
to five; and as a matter of fact, Hassel quite recently 
announced the preparation of a sixth isomer‘. * , 

G. W. van VLOTEN 
Cu. A. KRUISSINE. 
` B. STRIJK r 
ina 1 J. M. Bisvorr 

van "t Hoff-Laboratorium, 

| Utrecht, Holland. 

1 Hassel, O. `, Tids" Kjemi, pay Met., 8, 32 (1948). Hassel, 0., 
and Viervoll, H., Aca Chem, Scand., i ! 149 (1947). 

* Slade, R. E. , Endeavour, 4, nie Tine Chem. and Ind., 314 (1945). 

? Daasch, L. W., Ind. and Eng. Chem. (Anal. Ed.), 19, T (1947). 


* Bastlansen, O., and Hassel, O., Acta Chem. Sca: 688 (1947), 
Hassel, O., and Ottar, B., Acta Chem. Scand., c "bà (1947). 
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A | High-Pressure Hydrogen-filled lonization 
Chamber ; 


ELECTRON collection lias been obtained in hydrogen 
up! to pressures of about 90 atmospheres. To get 
the very pure hydrogen needed, a cylindrical ioniza-° 
tion chamber was made of glass (12 em. long; 5 cm. 
diameter), with an axial wire (0-2 mm. diameter), for 
\the collecting electrode; a coating of ‘Aquadag’ . on 
the outside of the glass formed a convenient high- 
voltage electrode. "The chamber was very carefully 
evacuated, baked, sealed off, and then placed in & 
steel container in which the pressure of hydrogen 
was slowly raised at the rate of one atmosphere per : 
hour. By means of two heated palladium tubes 
sealed into the glass chamber, the chamber was 
slowly filled with purified hydrogen. . 

The size of recoil proton pulses produced by neutron 
irradiation was found to decrease with, increase in 
préssure. At 60 atmospheres and 4,000 volts, the 
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pulse size was very nearly independent of collecting 
voltage, but only 0-32 times that expected for com- 
plete electron collection. At 88 atmospheres the 
puse size had decreased to 0-18 times the expeoted 
value. : 

, "To check whether, in spite of the electron loss, all 
pulses were still proportional to the initial ionization, 
the chamber was irradiated with neutrons produced 
by the known (d,n) reactions in hydrogen-2, beryllium- 
9, nitrogen-141 and lithium.7?. The respective 
neutron energies are 2-2, 4:14, 5:32, 13-05 MeV., 
that is, in the ratio 1: 1-88 :2-42:5-94. The max- 
imum pulse sizes were found to be (see graph) in the 
ratio 1:1-0:2-4:4:7. The low measured value for 
the 13 MeV. neutron group may be due to the small 
intensity. The end-point does, in fact, agree well with 
the more intense 10 MeV. group (the ratio then is 
1:4-55). Bias curves calculated from the known 
chamber geometry are shown (broken lines) for the 
homogeneous neutrons from hydrogen-2, and from 
nitrogen-14. Agreement is good, and the small 
deviations may be due to lack of complete voltage 
saturation, the effect of valve noise, and a known 
slight inhomogeneity in the neutrons produced by 
a thick target and by scattering in ‘thé target 
assembly. MI 

With a pulse-size analyser’, or a pulse spectrograph‘, 
the present chamber should be useful for méasüring 
neutron spectra up to approximately 13 MeV., the 
limiting factor being the range of the-proton recoils. 
An important advantage is the high efficiency for 
neutron detection. For example, at 90 atmospheres 
the present chamber will detect 17 per cent of in- 
cident neutrons of 2:2 MeV. 

In view of the freedom from electronegative gas 
contamination and the lack of electron attachment 
in hydrogen, it is unlikely that the electron loss can 
be explained’ by volume recombination or negative 







Counts/min 








Volts 


Counting-rate (arbitrary units) 





0 32 48 64 
" ‘Discriminator bias (volts) 
a Curve A: °H + D neutrons Curve C : 


x Curve B: ?Be + D neutrons 


for the difference in pressure. 


of some *H + D neutrons 
jS E 
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End-point of curve D 


MN + D neutrons 
Curve D: "Li + D neutrons 


Curve A was obtained at 60 atmospheres pressure, the remaining three at 88 atmospheres, 
The abscissæ in curve A have been scaled down by a factor 0:18/0-32 = 0-57, to allow 
The break in the upper part of curve C shows the presence 
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ion formation, Moreover, such electron loss would 
seriously distort the bias curves. It must therefore 
be attributed to preferential or initial recombination. 
The magnitude of the effect is surprisingly large. 
Tt is hoped to fill a similar chamber with deuterium 
and use it for studies of the nuclear photo-effect. , 
m G. H. STAFFORD 
Cavendish-Laboratory, i 2? 
Cambridge.  - 
Sept. 99. 


2 Gibson, W. M., and Livesey, D. L., Proc. Phys. Soc., 60, 623 (1948). 
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* Maeder, D., Helv. Phys. Acta, 20, 139 (1947). 
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Masses of Mesons 


Iw 1929 I published a number of papers! on the 
problem of the masses of the fundamental particles, 
in which I proposed a new principle, called the 
“hypothesis of elementary indeterminacy”. Accord- 
ing to this hypothesis, a fundamental neutral particle 
is ascribed a certain fundamental length, go, related 
to a fundamental momentum, Po by the relation 


GoPo = h, (1) 


A 
and a fundamental time, tọ, connected to the energy, 
E,, by the conjugate relation 


tol, = h. (2) 


qo is interpreted as the linear dimension of a cell 
structure of the configuration: space of the particle ; 
this amounts to the assertion that the position of 
the particle cannot be determined to a greater 
accuracy than ga so that this quantity constitutes 
the linear extension or ‘radius’ 
of the particle. 7% is inter- 
preted as & natural time unit 

‘connected with the particle, 
' which is essentially the same 
as ascribing to it an oscillation 
of periodic time tọ. 

Applying this hypothesis first 
to photons, one has to put 
t)=1/v, which immediately 
leads to H,=hyv. . Further, 
one has to put P= hvwje, 
which leads to q =A; thus 
the ‘radius’ of the photon is 
identical with the wave-length 
of the corresponding wave. 

‘Next, applying the hypothesis 
'.z,to @ stationary particle of rest 


` 


-.Mass Mo one finds with the 
":help of the Einstein relation 
i o = Mo0?, J SM 
h 
i gas tn 
qo f o meo (3) 


which is equivalent to the 
de Broglie relation hv, = mc? 
for the de Broglie frequency 
of the particle. One can 
further show that 


h 


Moe 


80 n 


qo (4) 


1948 


In other words, the linear dimension or radius of the 
particle turns out to be equal to its: ‘Compton wave- 
length. 

In the previously mentioned papers the attempt 
was made to obtain the mass ratio of proton and 
electron from this hypothesis on the basis of the 
derived formule by considering the transformation 
of a neutron into a proton and an electrón (B-decay) 
at a time when the neutron had not ‘actually been 
discovered?, It led to a very satisfactory value for 
this mass ratio. In the present note, the hypothesis 
is applied to the problem of the masses of the mesons. 

From (4) one obtains for the radius 74 of the 
neutron 
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(5) 


Tn 


where the neutron mass is replaced by the almost 
equal mass. Mp of the proton. On the other hand, 
this radius can also be defined as the range of the 
nuclear field surrounding the neutron which, accord- 
ing to Yukawa’s theory, is roughly given by 


h 
== ——— $ 6 
Mat (6) 
where Ma is the mass of the meson connected with 
this field, which is most probably a x-meson. Identify- 
ing (5) and (6), one gets at once - 


Mp Mr = 2r. 


This gives. for the mass number of the r-meson in 
electronic units the value 293, which compares well 
with the experimentally established value? 260 + 40. 

It is well known that the z-meson is in many ways 
analogous to & photon. Thus the produetion of such 
a meson by a fast nucleon is the analogue of the 
Bremsstrahlung of an electron, and the nuclear dis- 
integration caused by a x-meson is the analogue of 
the ionization of an atom by a photon or the photo- 
electric effect. It is suggested here that the ‘decay 
process’ of a -meson into a -meson is, in fact, the 
analogue of the Compton effect. In other words, it 
is assumed that the collision of a x-meson with a 
nucleon (neutron) results in the production of a 
u.-meson, the remainder of the energy being disposed 
of by the emission of some neutral particle of small 
rest mass (neutretto, neutrino or photon). 

The maximum change of wave-length for the ordin- 


ary Compton effect is given by 
Mec ee (8). 
MeC 


In the analogous case of the ‘meson Compton effect’, 
we have to replace the ‘radii’ A‘, X of the photons by 
the radii 


(9) 


of the primary and the secondary ‘mesons, and the 
electronic mass me is to be replaced by Mp This with 
the help of (7) leads to 


ta j 


1-32. 


malm, = 14 i (10) 


The results of the experimental determination of the 
mass ratio mam, by the Bristol school is congiderably 


higher, near 1:0; but recent results by. ‘American 
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H 
workers, reported at the Bristol Symposium on 
Cosmic Radiation, indicate a value near 1:35, which 
is in agreement with formula (10). ; 

; This ‘scattering’ process could, óf course, be re- 
peated and would result in the production of smaller 
and smaller mesons. Indeed, the existence of mesons 
of small mass (or of some sort of ‘heavy electrons’) 
has been claimed recently by a number of workers 
in the field of cosmic radiation. Furthermore, if the 
close analogy between mesons and photons is correct, 
all mesons are, in fact, the same type of fundamental 
particle, and one should therefore expect to find 
a continuous spectrum of mesons over a wide range 
of.masses below and above that of the x-meson. 

i x R. FÜRTH 
|. Birkbeck College, . i 

, University of London. 
ud Sept 25. 

! Fürth, R Z, Phys, 57, 429 Errem 


: (1929)! Phys. Z., 30, 895 (1929). 
3 Fürth, R., Z. Phys., 55 294 (989. 
! Phys., 82, 674 (103 
* Goldschmidt- Clement, Ld g, D. T., Muirhead, H., and Ritson, 
D. M., Proc. a Phys. Sot., KiS 183 [ei 84 8). 
1 Lattes, C. H. G:, ‘Oéchialini, G. P. S., and Powell, C. F., Proc. Phys. 
i Soc., 8L. AS (1918); E ; 


Naturwissensch., 137, 688, 728 
Glaser, W., and Sitte, K., Z. 
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oe ‘Change of Hexamethyl Benzene 


: Sven thé’ crystal structure of hexamethyl benzene 
at room tenipératures has been accurately determined 
by Robertsón and Brockway!, it seemed of interest 
to investigate, the intra- and inter-molecular inter- 
actions of the methyl groups. Pauling? has suggested 
that a lower transition point at — 165° C. marks the 
beginning of rotation of methyl groups. It is then 
desirable to elucidate the mechanism of an upper 
transition found at. 110°C. The thermal data of 
these transitions as well as those of the melting point 
have been reported by Parks and his co-workers’. 
We have made a preliminary dilatometric investiga- 
tion of this substance from room temperature to the 
liquid temperature. The results are shown in the 
accompanying graph. f : 
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Throughout the whole region of temperature, except 
the transition and melting temperatures, the heating- 
rate is about 0-2? CO. per minute, and at the melting 
and transition points the temperature was kept 
constant for about two or,three hours in order to 
reach the equilibrium state. The molecular volumes 
are calculated by subtracting the expansion of mer- 
eury which is used as the dilatometer.liquid. 'The 
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volume expansion from room temperature to just 
below the transition point is about 10-2 per cent, 
which is comparable with the density decrease of 
9 per cent suggested by Robertson and Brockway as 
likely to occur if the triolinie crystal had taken a. 
monoclinic structure by a slight rearrangement. The 
abrupt volume change at the transition point is 
3-65 c.c./mole, corresponding to about 2-4 per cent 
of the volume at room temperatures. After passing 
through the transition point, the volume still increases 
to & conspicuous maximum value (178-6 o.c.[mole) 
at about 130? C. and then decreases to & minimum 
value (160-5 ¢.c./mole), showing negative thermal 
expansion, melting finally at 165-5? C. The volume 
change at the melting point is about 30 c.c./mole, 
corresponding to 8 per cent of the volume at room 
' temperatures. 

The ratio of entropy changes at the transition and 
melting points measured by Parks and others is 
nearly equal to the ratio of the corresponding. volume 
changes given above. Examples of similar unusual 
negative thermal expansion are known in the cases 
of ammonium iodide‘ (— 60? C. ~ — 40%C.), deutero- 
ammonium bromide (ND,Br)5 (— 70%C. ~ — 58? C.), 
ice? under the pressures of about. 1,500 'kgm./om.? 
(— 10? C. ~ = 2*.C.), and a few other. substances in 
the neighbourhood of their transition. points. We 
are now making an X-ray analysisiof the structure 
in the region between the transition'ünd thé melting 
points. The examination of the effect of substitution 
of the methyl groups by chlorine atoms will also be 
interesting in connexion with the dielectric study by 
White and Bishop’. 





H. CHIHARA 
S. SEXI 
Department of Chemistry, 
. Osaka University, 
i Osaka. 
July 15." 

3 Brockway and Robertson, J. Chem. Soc., 1324 (1939). 

* Pauling, Phys. Rev., 36, 480 (1930). t 

2 Spaght, Thomas and Parks, J. Amer. Chem. Soc., 36, 882 (1932). 

‘Smits and Muller, Z. phys. Chem., B, 88, 140 (1938), 

5 Smits, Pollender and Kröger, Z. phys. Ohem., B, 41, 215 (1938). 

ê Bridgman, “Physics of High Pressure’. MER 

White andjBishop, J. Amer. Chem. Soc., 68, 16 (1940). 


^ Nitrogen Afterglow 

In a recent communication in Nature, L. Herman: 
and R. Herman: have given an account of their 
spectroscopic study of the complex afterglow in 
nitrogen immediately after the discharge is stopped. 
Thee short-lived afterglows have also been exten- 
sively studied by Kaplan?. In this connexion, Herman 
and Herman remark that it seems difficult to explain 
.the characteristics of the complex afterglow as 
recorded by them with the help of the theory of 
active nitrogen proposed by me?’ (It appears, how- 
ever, that these authórs have missed the very im- 
portant point that my theory was developed for the 
long-lived Lewis — Rayleigh afterglow, and not for 
the short-lived Kaplan afterglow, which is quite a 
distinct phenomenon. According to my hypothesis, 
the Lewis — Rayleigh afterglow phenomena, for ex- 
ample, the long life, the rate of decay, ionization, 
- the characteristic spectrum (selected bands from the 
first-positive group), etc., can be very satisfactorily 
explained if it iš assumed that the active, substance 
in the glow is N4*(X') ions. The Kaplan afterglows, 
however, contain besides N,t{X’) ions other particles 
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such as N,+(A’), N, N’ which are responsible for the 
complex nature of the short-lived spectrum. It may, 
however, be mentioned in this connexion that in 
some of his experiments Kaplan has observed the 
persistence of the first negative bands for several 
seconds after the discharge is stopped. This provides 
a direct proofjof the presence of N,* ions, at least in 
the first stage of the afterglow. According to my 
hypothesis, the N,+ ions continue their existence 
even after the short-lived afterglows have died out 
and produce the phenomena associated with the 
Lewis.— Rayleigh afterglow. 

For explaining the afterglow characteristics M. and 
Mme. Herman prefer the Cario — Kaplan mechanism‘. 
This necessitates the presence of atomic nitrogen. 
There is no doubt that nitrogen molecules (N,) are 
dissociated in the strong discharge and excited 
nitrogen atoms are produced. This, indeed, is proved 
by some of Kaplan’s spectrograms’. But the presence 
of such atoms when the discharge is on, or for a very 
short time thereafter, is a different matter from their. 
persistence for several hours producing the Lewis — 


: Rayleigh afterglow, remembering that atomie nitrogen 


is known to have very short life. 
S. K. Mrrra 
Wireless Laboratory, 
92 Upper Circular Road, 
Caleutta. 
Aug. 25. " 
1 Herman, L., and Herman, R., Nature, 161, 1018 (1948). 
à Kaplan, J., papers published in the Physical Review from 1932 
onwards. 
? Mitra, S. K., “Active Nitrogen—A New Theory” (Monograph), 


Indian Association for the Cultivation of Science, Caleutta (1945). 
See also Nature, 164, 212 and 576, 831 (1944). 

* Cario, G., and Kaplan, J., Z. Phys., 58, 769 (1929). 

5 Kaplan, J., Nature, 149, 273 (1042). 
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Evolution of the Universe 


Iw checking the results presented by Gamow in 
his recent article on “The Evolution of the Universe” 
[Nature of October 30, p. 680], we found that his 
expression for matter-density suffers from the follow- 
ing errors: (1) an error of not taking into account 
the magnetic moments in Eq. (7) for the capture 
cross-section, (2) an error in estimating the value jof 
« by integrating the equations for deuteron formation 


` (the use of an electronic analogue computer leads to 


a“ = 1), and (3) an arithmetical error in evaluating 
Po from Eq. (9). In addition, the coefficient in Eq. (3) 
is 1-52 rather than 2:14. Correcting for these errors, 
we find 

_ 4:88 x 1074 


emat, = Bi 


The condensation-mass obtained from this corrected 
density comes out not much different from Gamow’s 
original estimate. However, the intersection point 
Pmat. = prad. occurs at £ = 8-6 x 1017 sec. c 3 x 1019 
years (that is, about ten times the present age of the 
universe). 'This'intlicates that, in finding the inter- 
section, one should not neglect the curvature term 
in the general equation of the expanding universe. 
In other wordsithe ‘formation of condensations must 
have taken place when the expansion was becoming 
linear with time. 
Accordingly, we have integrated analytically the 

exact expression! : 

8 «y [one (ar 

dt 3 


c. 
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with T œ 1/l and R, = 1-9 x 10? / — l,light-years. 
"The integrated values of pmat, and prag. intersect at 
& reasonable time, namely, 3-5 x 10% ‘sec. e 
years, and the masses and radii of condensations. fat 
this time become, according to the Jeans’ criterion, 
Me = 3:8 x 107 sun masses, and Ae = 1-1 x 108 
light-years. “The temperature of the gas at the time of 
condensation was 600° K., and the temperature in the 
universe at the present time i is found to be about 5° K. 

We hope to publish the details of these calculations 
in the near future. 

Our thanks are due to Dr. G. Gamow for the pro- 
posal of the topie and his constant encouragement 
during the process.‘of error- hunting. We wish also 
to thank Dr. J. W. Follin, jun., for his kindness in 
performing the integrations required for the determ- 
ination of «, on a Reeves Analogue Computer. 
The work described in this letter was supported by 
the United States Navy, Bureau of Ordnance, under 
Contract NOrd-7386. 
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ROBERT HERMAN , 
Applied Physics Laboratory, 
Johns Hopkins University, 
Silver Spring, Maryland. 
Oct. 25. 
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Relative Abundances of Potassium and Argon 
in the Earth’s Surface Materials 


E. Bleuler and M. Gabriel! have recently shown 
that potassium-40 decays radioactively in two differ- 
ent ways. Apparently a potassium-40 nucleus can 
decay either by emitting a beta-ray, or by capturing 
one of its own K-electrons and emitting a gamma- 
ray. In the first case the resulting product is 
calcitum-40, and the latter argon-40. 1-9 capture 
processes occur for every beta-ray emission. 

The beta-ray emission of potassium-40 has been 
known for many years, and the accepted half-life 
of the reaction is (7 + 1) x 10? yr. The effect of the 
K-electron capture process is to reduce the total half- 
life of potassium-40 to about 2:4 x 10% yr. E. 
Gleditsch and T. Graf? have pointed out the import- 
ance of this fact in geophysical theory, and have 
shown, for example, that the heating effect of 
potassium-40 in the earth's erust 2:4 x 10? years 
ago must have been &bout two hundred times greater 
than the total radioactive heating at the present day. 
So far as I am aware, however, the problem of the 
amount of argon-40 which would have been produced 
by the reaction in the life-time of the earth has not 
been considered. 

Potassium is an abundant element in the earth's 
surface materials. If, following F. W. Clarke?, we 
consider an outer spherical shell of the earth 10 
miles deep, its composition is : atmosphere, 0-03 per 
cent; ocean, 7:08 per cent; solid crust, 92-80 per 
cent. The total percentage o “potassium is about 
2-4, and since the relative abundance io£potassium- -40 
in natural potassium? is 0-012 per cent, the present 
percentage of potassium-40 in the shell is 1:2 x 
10-4 x 2-4 = 2.0 x 107* per cent. Argon con- 
stitutes about 1:44 per cent of the atmosphere by 
mass; hence its percentage in the total shell is 
0-03 x 1-44 x 107? = 4-3 x 10% per cent, or 1:5 
the present amount of potassium-40. . 
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. Lf we take a figure of 2-4 x 10? years as a reason- 
2ble estimate of the age of the crust, it follows that 
the original amount of potassium-40 would have 
been 2135, or about 1,000 times greater than the 
present amount.'. Of this quantity, approximately 
two-thirds would "have been transformed to argon ; 
that is, the total quantity of argon present in the 
surfaco materials of the earth should be about 430 
times the known amount of argon ih the atmosphere. 
| It might be assumed that the bulk of the argon 
generated in the solid crust was retained in the crust, 
but even this assumption will only reduce the dis- 
crepancy. From the quantity of sodium retained in 
the ocean, F. W. Clarke® estimates that an amount 
of solid material equal to about 5 per cent of the 
postulated shell has undergone erosion. It is hard 
to imagine that, if during this process the sodium 
was extracted from the rock, the argon would not 
also escape, and this process would supply a, quantity” 
of argon more than twenty times that of atmospheric 
argon. If, on the other hand, we assume that the 
argon of the atmosphere‘, which is 99:6 per cent A‘, 
is derived from the eroded layer only, we easily 
arrive at ån age of the crust of about 1:3 x 10° 
years, which differs by a factor of about 2 from the 
acceptéed estimatés of geological ages. A correction 
to thesé results should be applied for the amount of 
argon’ in, solution: in the ocean; but it can easily be 
shown’ that this ‘gorrection is of no importance. 

Two other possibilities may be considered : (1) that 
argon-40 is itself unstable and changes to some other . 
element; or (2) that argon escapes from the atmo- 
sphere into space. Both processes seem to be highly 
improbable. , At the lower end of the periodic table, 
the mass defect of the stable elements increases with 
atomie number, and this consideration alone seems 
to rule out the decay of argón-40 to any other stable 
element. Apart from this, argon is very commonly 
used in Wilson cloud chambers, and it is highly un- 
likely that its hypothetical decay would have escaped 
detection. The escape of argon from the atmosphere 
would seem ‘also to involve the escape of nitrogen, 
oxygen and probably carbon dioxide. 'This seems 
very unlikely. 

It is known, however, that cosmic rays ‘produce 
atomic disintegrations; but again it can be shown 
that the amount of argon which could be destroyed 
by this process is probably exceedingly, small. It is 
estimated by Powell and his co-workers that, at a 
height of 3,000 m., fifteen explosive atomic disintegra- 
tions occur per c.c. per diem in a nuclear photographic 
emulsion. This means that in 2-4 X 10° years, 
1x3 x 10? atoms per c.c. would have been dis. 
integrated, assuming, of course, that the cosmic’ ray 
intensity remained constant. There are, however, 
nearly 10% atoms per c.c. of the emulsion; hence 
about one atom in 101° of the emulsion would dis- 
integrate. The effect on the average chemical com- 
position of the. émulsion is obviously insignificant. 
Argon, owing toits distribution througltout the 
atmosphere, may behave in a different manner; but 
it'seems improbable that a factor of at least 10° could 
be introduced. Also we are faced with the problem 
of disposing of the large quantities of helium and 
hydrogen which would result from the destruction 
of the argon. These, of course, might escape from 
the atmosphere. 

We are accordingly forced to conclude that’ either 
the assumed data for the breakdown of potassium-40 
and its abundance in the surface materials are in- 
correct, or that the present estimates of the age of 
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» the earth are too’ great. by & factor of two, unless 


\ 


v 
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some plausible explanation of the clash of data can 
be found. 
Since writing the above, H. E. Suess? has published 
2 letter in which he arrives at a'similaf result. . He 
concludes that.the proposed half-life of 2 x 108 yr. 
for potassium.-40 must be incorrect. 
' J. H. J. Poor , 
Trinity College, 
Dublin. 
June 12. 
1 Bleuler, E., and Gabriel, M., Helv. Phys. Acta, 20, 67 (1947). 
2 Gleditsch, B., and Graf, T., Phys. Rev., 72, 641 (1947). 
3 Clarke, F. W., “Data of Geochemistry”, 22 and 36 (5th ed., 1922). 
4 Nior, Phys. Rev., 50, 1041 (1938). 
* Clarke, F. W., “Data of Geochemistry”, 31. 
e Suess, H. E., Phys. Rev., 73, 1029 (1948). 


Structure of the Pigment of Chromobac- 

terium iodinum 

Tue dihydroxyphenazine obtained by catalytic 
reduction of the pigment of Chromobacterium iodinum? 
has been methylated. The. resulting: dimethoxy- * 
phenazine* crystallized in yellow needles, m.p. 245- 
246^ (found: C, 69-9; H, 4-4; C,,H4,0;N; requires 
C, 70:0; H, 5-0 per 'cent). This cGmpound differs 
from l:4-dimethoxyphenazine?, m.p.: 185°. It has 
been shown already that synthetic 1: 2+ and 1:3- 
dihydroxyphenazines** differ from the natural pro- 
duct. The conclusion, therefore, is that the pigment 
contains the two hydroxyl groups in different benzene 
nuclói of the phenazine skeleton? 

The condensation of 3-methoxy-o-quinone with 
3-methoxy-o-phenylenediamine has yielded a mixture 
of 1:5- and 1: 8-dimethoxyphenazines which was 
separated by chromatography, yielding : 

(a) Yellow needles, m.p. 245—246°, not depressed 
by .admixture with the dimethoxy phenazine de- 
scribed above (found : €, 70-4; H, 4-7; C4EH40;N, 
requires O, 70:0; H, 5-0 per cent). The crystalline 


. forms of the tw. specimens are identital: 


(b) Yellow, ‘hair-like needles, m.p. `253-254° (found : 
€, 70-2; H,^47; CHON, requires C, 70-0; 
E, B-0^per cent). 

The problem of the orientation of the two methoxyl 
groups in (a) is now being investigated, and a full 
account of our work will be published elsewhere. 


D G. R. Cemo’ 
‘ A. F. DAGLISH 
King's College, ^ / 
Newcastle-upon-Tyne. 
` Sept. 29. . 


i Clemo, G. R., and McTlwain, H., J. Chem. Soc., 479 (1938). 
2 Slack, P. Z., and Slack, R., Nature, 160, 437 (1947). 
3 Hegedus, B., Feitschrift für E.C. Barel, 388 (1946). 


“Clemo, G. Ro and Daglish, A. Ro J. Chem. Soc. (in the press). 
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. Preparation of Phthalyl-E-Glutamic Acid 

IN & recent paper recording the preparation and 
properties of phthalyl-amino-acids, Billman and 
Harting! claim that the derivative obtained by 
heating n-glutamie acid with phthalic anhydride at 
180—185? is the optically active phthalyl-r-glutsmic 
acid. 

While investigating the use of phthalylated inter- 
mediates as à means of synthesizing simple peptides 
containing glutamic acid, we have prepared both 
phthalyl-n-glutamie acid, m.p. 158-159°, [a]p!®° in 
0-33.N sodium carbonate = — 27-4° (found : C, 56-5; 
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H, 4:0; N, 49; OC,,H,,0,N requires C, 56.3; 
H, 4:0; N, 5-1 per cent), and the corresponding 
racemic acid, m.p. 189-190? (found: ©, 6506-5; 

H, 4-0; N, 5-0 per cent). The American authors have 
not quoted the rotation of their phthalylglutamic 
acid; but it is evident from its melting point of 
188-189° that the derivative described: by them is 
the Di-compound. However, we have repeated their 
preparation, and although the crude product has 
measurable optical activity, we have confirmed our 
earlier observation that the only compound which can 
be isolated on recrystallization is the racemic acid of 
melting point 189-190°. Phthalyl-pu-glutamic acid 
is more satisfactorily prepared by heating phthalic 
anhydride and a suspension of r-glutamie acid in. 
boiling pyridine. The crude phthalamic acid obtained 
on evaporating the solvent is then heated with 
acetic anhydride to close the phthalimide ring, de- 
hydration of the glutamic acid residue occurring 
simultaneously with the formation of phthalyl.Dr- 
glutamic anhydride. From this the DL-acid is ob- 

tained simply by dissolving in warm water. 

T? In order to avoid racemization, which may be due 
‘to oxazolone formation under the influence of the 
acetic anhydride, it is necessary to use a glutamic 
ester, for example; diethyl L-glutamate, which reacts 
with phthalic arhydride in cold ether. From the 
precipitated product, diethyl phthalyl-L-glutamate is 
readily obtained by the action of thionyl chloride, 
and hydrolysis with boiling 2N acid gives the 
phthalyl-r-glutamie acid, m.p. 158—159*. 

Both phthalyl.-or-glutamie anhydride and the 
corresponding L-compound have been condensed with 
various amino-compounds, including amino-acids, 
and from the products the.phthalyl group has been 
removed, under conditioris which leave the peptide 
linkages intact, by an adaptation—already consider- 
ably exploited®—of the well-known hydrazine method. 

A full account of these experiments will be pub- 
lished in due course. 

Note added on October 22.—Phthalylglutamic 
anhydride differs from other acylglutamic anhydrides, 
for example, carbobenzoxy-L-glutamic anhydride, in 
reacting with ammonia to form the y-amide, thus 
affording a direct synthesis of glutamine. Evidence 
for this important difference is found in the degrada- 
tion of the phthalyl derivative with sodium hypo- 
bromite, eventually to 1: 3-diaminobutyric acid, and 
in the evolution in the van Slyke estimation of-98 per 
cent of the nitrogen content of the product obtained 
after removing the phthalyl group. 


“November 13, 


' D. A. Kipp 
Dyson Perrins Laboratory, 
Oxford. 
F. E. Kune 
University, Nottingham. 
June 10. 
1 J. Amer. Chem. Soc., 70, 1473 (1948). 
2 King, F. E., and Robinson, Sir Robert (unpublished work). 
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Paper Chromatography of the Noble Metals 

Tue separation “of amino-acids by partition 
chromatography on paper was first described by 
Consden, Gordon and Martin}. A large number of 
separations of organic compounds has been described 


- since then. I have recently discovered that cations 


can be separated successfully if the solvent is.adjusted 
suitably to prevent hydrolysis. The solvent selected 
for study was butanol saturated with N aqueous 
hydrochlorie acid. 


e 
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In this communica- 
tion the separation of 
gold, platinum, pall- 
adium, copper and sil., 
ver is described, which 
in the ordinary method 
of fire assaying is a 
tedious process, and, 
owing to the small 
amounts available for 
analysis, is an example 
where paper chromato- 
graphy is eminently 
superior to chemical 
methods of analysis. 

A mixture or alloy 
of the metals is dis- 
solved in aqua regia. 
The solution is then 
diluted” with an equal 
volume of water and 
one drop used for thes 
chromatogram. Thee, 
technique used is that” 





Copper 


Silver drop 
applied 


A cylinder of No. 1 

Whatman paper, 28 cm. 

high and 26 em. wide, 

is used, and drops of 
the solution to be 
; analysed are placed 

2-5 em. from the bot- 

itom of the cylinder 

and marked in pencil. 
The cylinder is developed by letting it stand for 
20-24 hours in a dish of butanol saturated with 
N hydrochlcric acid inside a 5-gallon crock in an 
atmosphere saturated with N hydrochloric acid 
and butanol. 

On ascent, two liquid fronts are formed, one being 
the front of dehydrated butanol and the second being 
the front of the aqueous phase, which follows about ` 
4-6 cm. below. Since the aqueous front has a dark 
border, which does not fade on drying, this is used 
as reference for Ry values, and if a substance is ex- 
tracted into the upper butanol layer it will have an 
Rp value of more than one. 

The separation takes place as shown iu the 
accompanying illustration. Silver is deposited on 
the point wheré the drop is applied (Rr = 0). 
Copper travels slowly (Ay = 0:1). Palladium has 
an Ly value of 0-6, platinum of 0:72-0-80, gold of 
1-05-1-13. 

The spots of gold and platinum are yellow and 
that.of palladium is orange. For the purpose of the 
illustration the paper was held over ammonia and 
then over hydrogen sulphide, producing a dark brown 
3pot for gold and palladium and a lighter brown spot 
Kor platinum. Copper forms &' black spot, which 
fades on drying, and silver also forms & black spot. 
Gold forms a tail of colloidal gold; but the.amount 
fost is minute, as can be seen readily.. 

The method here described has the great advantage 
of separating amounts of the order of 0-1 mgm. and 
ess of the metals quantitatively, and may supergede 
(ther methods used for the separation of these 
metals. 

This communication is intended to be a preliminary 
report in the field of inorganic paper chromatography. 
‘Work on the copper and tin groups has already been 
soropleted and will be described soon. The other 
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metals are at present under investigation ; also the 


- suitability of chromatography for large-scale prepara- 


tions is being tried. 

f ; MICHAEL LEDERER 
; Chemistry Department, 

: Sydney Technical College, 
j Australia. 

! Aug. 3. 


1 Consden, R., Gordon, A. H., and Martin, A. J. P., Biochem. J., 38, 
224 (1944). 


? Williams, R. J., and Kirby H., Seience, 105, 481 (1948). 
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A Fourth Order Reaction 
1 


Iw a study of the reactions of metal complexes 
with hydrogen peroxide, in particular the system 
Fe?t, «o"-dipyridyl which gives the ‘“Katalasestoss” 
reported by Kuhn and Wassermann!, we found it 
necessary to obtain data on the equilibrium and 
kinetics of formation of the red ferrous complex ion, 
Fe(Dipy);*+, formed according to the reaction : 


Fe*+ + 3 Dipy — Fe(Dipy),?+. 

A, recent publication? shows that, so far as the 
equilibrium is concerned, the analogous complex with 
o-phenanthroline has many similar features. 

"The, concentrations of Fe(Dipy),?+ in our. experi- 
ments were measured colorimetrically. Its formation 
isian extremely fast reaction above pH 5 even when 
the concentrations of both reactants are 105 M. -The 
rate is less in more acid solutions, and can be measured 
easily at pH 2-4. At pH 2-3 a large excess of the 
base can be used, in which case the reaction is first 
order with respect to Fe*t. The first-order constants 
at different dipyridyl concentrations axe found to 
be proportional to the cube of this concentration 
and inversely proportional to the cube of the hydrogen 
ion concentration ; this dependence can be accounted 
for if only the free base reacts and not its conjugate 
acid, the pyridyl pyridinium ion (Dipy.H)t. At 
pH 3-6, where comparable concentrations of Fett 
and base had to be used to get measurable rates, tho 
concentration-time data fit the expression for a fourth- 
order reaction. When the reaction goes to completion, 
the following rate equation holds over the entire pH: 
range 2-6: 3 


" d 

T 'Fe(Dipy),*] = ko [Fe**] Dipy} = 
P K, 3 
k 24 3 a 

| t [Fe?*] [Dipy] KFE) 
where k, is the observed velocity constant (pH. 
dependent), kę the rate constant for the reaction. 
between Fe*t and free base, and’ Kg the dissociation, 
constant of its conjugate acid. At, 17° C. and p= 
0.025, k;— 9 x 10% 13 mẹ min^ and: Ka = 
4:2 x 1075. The value of Ka determined kinetically. 
from (1) agrees well with the value we have obtained 
by pH titration experiments, which show in addition, 
that «a’-dipyridyl is a mono-acid base (see ref. 2). 
Determinations of Ka at different temperatures give, 
a heat of dissociation of 2-0 k.cal. for the conjugate, 
acid. 

In view of the improbability of four-body-collisions,, 
we! propose the following mechanism involving two. 
rapid successive equilibria and e.final;irate-determining: 
step: 


(1) 


Gi 
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Fe*t + Dipy 
Fe(Dipy)*t + Dipy 


Fe(Dipy),2+ + Dipy 


where K, and K, are equilibrium constants and ky 
and kp are forward- and back-rate constants. When 
the reaction goes to completion, ky can be neglected, 
and provided the concentrations of Fe(Dipy)*+ and 
Fe(Dipy), are small, the above rate equation (1) 
follows. With this mechanism, k; in equation (1) 
becomes K,K,ky. Evidence that intermediates play 
8 part in the reaction is afforded by our observation 
that with an excess of Fe*t over base, the reaction 
does not go to completion even at pH 6-0, although 
it does so with equivalent concentrations. For ex- 
, ample, with 3 x 105 M dipyridyl and 6 x 10* M 
Fe*t, only 80 per cent of the possible amount of 
Fe(Dipy),?+ is formed. Using the above equilibria, 
it can be shown that, provided [Fe*+] > 1/2K,, an 
increase in the [Fe**] wil decrease the amount of 
. Fe(Dipy),?+ formed. 

Measurements of k, and Ka at different tempera- 
tures show that ki, that is, K,K,ky, is independent 
of temperature. This indicates that the heats of 

. formation of the intermediate corüplexes. ‘and the 
activation energy for the formation of Fe(Dipy),t* 
from Fe(Dipy),?t are either all zero or-cancel out. 

In sufficiently acid solution not all the available 
Fe?+ is converted into the complex, even when di- 

pyridylis in excess. This is due to the low concentra- 
tion of free base, and makes possible a determination 


EB Fe@ipy) — ) 
JI Fe(Dipy.* (ii) 


kb 
= Fe(Dipy)j?t 
iy 


of the overall equilibrium constant. This has the 
form : 
.K = [Fe(Dipy),**] Ka + =), 
[Fe**] [Dipy]* ' Ka í 


where K = K,K,kyky. We find K = 4 x 101? 13 m. 
at 17? ©., and u = 0-025. . 

It was of interest to examine the dissociation of 
the complex, . for we had observed: ‘fading of the 
colour in strong acids. This is presumably the 
reverse of reaction (iii) brought about,by:the removal 
M of free base. The reaction is first order, but the 
constant is dependent on the acid used (hydrochloric, 
sulphuric or perchloric), and also on its concentration. 
Thus it increases from 6 x 107 to 10 x 10^? min. 
as the ‘acid goes from 0-25.N to 0- 5N, reaching a 
steady, value of about 12 x 10 min-t for hydro- 
chloric ‘and sulphuric acids and about 9 x 1075 for 
perchloric acid, all at 17°C. This value, combined with 
kg for the forward reaction, gives a kinetic value of 


about 9 x 1019 for the overall equilibrium constant ' 


K, and compares as well as can be expected with 
the direct determination given above. The back 
reaction is very ‘dependent on temperature, having 
an activation energy of about 28 k.cal. The depend- 
ence on the acid and its concentration, which is at 
variance with the above scheme; is being examined 
further. A full account of this work will be published 
elsewhere. "The investigations are being extended to 
tripyridyl and tetrapyridyl complexes and their re- 
actions with hydrogen peroxide. 

' J. H. BAXENDALE 
PHILIP GEORGE 

Chemistry Department, ` 
, University, Leeds. . 
Aug. 27. 

1 Kuhn, R., and Wassermann, A., Annalen, 508, 208 (1933). 


? Lee, T. 8., Kolthoff, I. M., and Loussing, D. L., J. Amer. Chem. Soe., 
70, 2348 (1948). E 
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Occurrence of a Phosphate Ester of, 
a Hydroxyamino-Acid 

DURING a recent investigation of the dialysate of 
calf embryo muscle juice by means of paper chromato- 
graphy, a very slow-moving spot has been noticed 
which does not appeár to correspond with any 
substance previously recognized in such extracts. 
Fractionation of the dialysate on chromatograms of 
amberlite 7.1.4 indicated that.it was due to a weakly 
acidic substance: It was eluted from these chromato- 
grams in the same fraction as phosphoryl amino- 
ethanol, which, contrary to thé; ‘finding of Outhouse!, 
appears to be present in calf bmbryos, ‘Thus it 
seemed worth investigating: ‘Whether the unknown 
substance might be another phosphoric ester. This 
was done as follows. > 

The fraction from the amberlite column was 
separated on a one-dimensional paper chromatogram, 
using phenol/ammonia as solvent. By means of the 
‘washing off method’ of Consden, Gordon and Martin’, 
the substance in question was removed from the 
"paper without treatment with ninhydrin. One sample 
"thus obtained was hydrolysed with 6 N hydrochloric 
acid at 100° for 24 hours and was then again subjected 
to paper chromatography. ‘Two strong spots were 
formed, one being due to unchanged material, and 
the other having Fy values in phenol/ammonia and 
collidine similar to those of hydroxylysine. A second 
sample was treated at pH 8-9 with the phosphatase 
from rat intestinal mucosa. After chromatography, 
the only strong spot formed had the rate expected 
for hydroxylysine. Certain weak spots which are 
difficult to identify appeared both here and on the 
chromatogram of the acid hydrolysate. A third 
sample was also treated with the phosphatase, but 
in this case sulphuric avid, sodium molybdate and 
stannous chloride solutións. were added in the pro- 
portions given by Kuttner and Lichtenstein’. A 
blue colour was formed. These three experiments 
indicate that the original substance is a difficultly 
hydrolysable phosphate ester. 

In order to identify further the substance which 
appeared to be similar to hydroxylysine, an enzyme 
hydrolysate obtained as above was subjected to 
chromatography with phenol in an atmosphere con- 
taining acetic acid. As expécted, the spot obtained 
had moved very much slower than in phenol/ 
ammonia. This behaviour is regarded as characteristic 
of basic substances. Finally, another sample was 
run as a mixed chromatogram in phenol/ammonia 
with and without authentic hydroxylysine. -The 
specimen used was obtained from Dr. C. Dent, who 
received it from Dr. D. D. van Slyke; sincere thanks 
are due to both. No separation was obtained. There- 
fore it seems most likely that the original spot must 
be due to a phosphate ester of hydroxylysine. In 
view of the possible similarity of this substance with. 
that recently reported by Chargaff* as being present 
in an acid hydrolysate of ox-brain phosphatides, it 
seemed worth while to publish these findings at the 
„prosent stage, -. 

This work was: dens while I was holding a fellowship 
from the Donner Foundation, to which thanks are due. 

| A. H. GORDON 
Biological Institute of the Carlsberg Foundation, 
Copenhagen. Sept. 23. 
1 Outhouse! E. L., Biochem. J., 81, 1450 (1937). 
eid , Gordon, A. H., and Martin, A. J. P., Biochem. J., 41. 


5 Kuttner, T., and Lichtenstein, L., J. Biol. Chem., 95, 661 (1932). 
* Chargaff, E., Levine, C., and Green, C., J. Biol. Chem., 175, 67 (1948) 
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Antagonism between Basic Compounds 
(Spermine, Streptomycin) and 
Basic Bactericidal Substances 


Tue following bactericidal substances—trypa- 
flavine (5 x 10t M), methylene blue (1 x 107? M), 
protamine sulphate (2-5x 101 M), chinine (2-5 x 
107?) and crystal violet (1 x 107* M)—cause a strong 
and progressive inhibition of the respiration of bakers’ 
yeast, suspended in glucose phosphate at 28° C. (cf. also 
ref. 1). Spermine and streptomycin, though also basic 
substances, even at; high concentrations (1 x 102 M 
and 1x 107? M respectively) do not affect the respira- 
tion of yeast and:‘thus, have no direct bactericidal 
activity. It can be“shown that all these substances, 
the inhibitors as well as spermine and streptomycine, 
compete for the same negative components of the 
yeast cell, when brought in: contact with a yeast 
suspension?. . 

According to Dubos? bactericidal substances such 
as basic dyes owe their bactericidal activity to two 
properties: the basicity or positive charge of the. 
cation and the relatively large molecular weight, 
favouring the formation of sparingly soluble and 
feobly ionized compounds with negatively charged 
components of the bacterial cells. 3 

Since all the substances we used are basic and 
have high molecular weight (protamine sulphate) or 
a relatively high molecular weight (spermine, trypa- 
flavine, methylene blue, chinine, streptomycin, crys- 
tal violet), one wonders why some of these substances 
show a direct bactericidal activity and others not, 
the more that we have proved that they all compete 
for the same components of the bacterial cell*, Which 
is the property that the bactericidal substances 
possess and that spermine-and streptomycin do not 
share ? : vtl 

It seems to us that a property described by 
Michaelis* for the basic dyes should be taken into 
account, namely, the occurrence of dimers, trimers 
and polymers in solutions of those substances. This 
polymerization is dependent upon the concentration. 
It is counteracted by the.fact that these substances 
possess the same positive charge; but this aggrega- 
tion or polymerization is, of course, favoured when 
the positive charges are held by negative components 
of the cell. It is evident that polymerization increases 
the effective molecular weight. . 

Why should we not admit that basic substances will 
show direct bactericidal activity when possessing a 
real high molecular weight, as is the case for protamine 
sulphate, or achieve a high molecular weight at 
definite concentrations by aggregation of their organic 
residues, the positive charges (cause of repulsion) 
being held by negatively charged components of the 
cells? This would be the case for methylene blue, 
trypaflavine, chinine and crystal violet, but not for 
spermine and streptomycin. 

It might be expected that streptomycin and 
spermine, competing by virtue of their basicity with 
the bactericidal substances, but not, being toxic, 
would be able to counteract the inhibition of respira- 
tion caused by these last substances:.*We have proved 
now that this is really the case: spermine at definite 
concentrations completely reverses the inhibition of 
respiration caused by trypaflavine, methylene blue, - 
chinine, crystal violet and protamine; for example, 
in the presence of 2 x 107* M spermine, trypaflavine 
(2 x 1074 M) does not cause any inhibition under the 
conditions of our experiments. For stréptomycin 
we were obliged to limit our observations to methylene 
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blue and trypaflavine, but here, too, the reversal was 
complete; thus in the presence of 1 x 10? M 
streptomycin, methylene blue (1 x 107? M) leaves 
the respiration of bakers’ yeast untouched. Our 
experiments with spermine recall those of Silverman 
and Evans5, who found that the toxic effect of atebrine 
upon the growth of E. coli is antagonized by spermine 
and other naturally occurring amines, but these 
authors postulated a growth-factor activity of these 
amines. 

_ All our experiments were made at 28° C. by means 
of the Warburg apparatus, with yeast suspensions 
in glucose-phosphate medium (10 mgm. fresh bakers’ 
yeast in a final volume of 2 ml.). 

,Full experimental details will be published in 
Archives internationales de Pharmacodynamie et de 
Thérapie. i : 

, We dire indebted for several of the compounds used 
(spermine, clupeine sulphate) to the firm of Hofman- 
Laroche (Basle). 

: L. MassART 
‘ Biochemical Laboratory, 

Biochemical Centre, 
University of Ghent. 
June 21. ^, 


! Massart, Ta, Peeters; G., De Ley, J., and Vercauteren, R., Ezperi- 
, entia, 8, 119 (1947). De Ley, J., Peeters, G., and Massart, L., 
* Biochim. ‘et Biophys. Acta, 1, 899 (1947). 

ME Peeters, G., and Van Honcke, A., Experientia, 8, 289 

* Dubos, P. “The Bácterlal Cell", 288 (Harvard University Press, 


* Michaelis, L., Cold Spring Harbor Symposia, 10, 181 (1947). — 
oU M, and Evans, E. A., jun., J. Biol. Chem., 180, 267 


Structure of the Antibacterial Compound, 
Aspergillic Acid 


RxpuorroN of aspergilie acid, C,,H;,,0,N,, an 
antibiotie isolated from culture filtrates of Aspergillus 
flavus!, gives in high yield a neutral reaction product, 
deoxyaspergillic acid, O,,H,,0N;, t6 which the 
structure 2-hydroxy-3 : 6-disec.-butylpyrazine has 
been ascribed’. We have previously described 
syntheses of 2-hydroxy-3: 6-disec.-butylpyrazine?, 
and although we were unable to resolve the racemic 
compound, a comparison of its properties with those 
of deoxyaspergillic acid led us to conclude"that the 
latter is & hydroxypyrazine derivative. Substantial 
differences in the intensity of light absorption in the 
ultra-violet, however, suggested that the two com- 

ounds differ more profoundly than in stereochemical 
orientation. Moreover, deoxyaspergillic acid has been 
racemized by treatment with alkali, and the racemate 
is distinct from 2-hydroxy-3 : 6-disec.-butylpyrazine, 
which is itself unaffected by. Similar treatment with 
alkali. , ‘ 

‘Treatment of aspergillic acid with bromine followed 
by reduction of the bromo-substitution product with 
zine and acetic acid? gives a product, C,,H3,0;N,. 
We find that hydrolysis of the compound C,,H;,0iN, 
with hydrobromic acid gives a mixture of two 
a-amino-acids. Separation of the component «- 
amino-acids was achieved by fractional solution of 


NH, Me NH, 
HL x 
Me,CH . CH,. CH b ee 
00.4 Et CO,H 
I . I 


« 
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the mixed copper salts in water and methanol Re- 
generation of the parent acid from the less soluble 
copper salt gave Dr-leucine (I), ‘identified as its 
3 : 5-dinitrobenzoyl-derivative and by, its degradation 
with ninhydrin to isovaleraldehyde. «Regeneration 
of the acid from the more ‘Soluble copper ‘salt gave 
. isoleucine |(or alloisoleuciné, II), identified by its 
degradation to methylethylacetaldehyde-7by means 
of ninhydrin. The compound C,,H,,0,N, is therefore 
an optically active leucylésoleucine anhydride (III), 
deoxyaspergilie acid is either 2-hydroxy-8-isobutyl- 
6-sec.-butylpyrazine (IV) or 2-hydroxy-3-sec.-butyl- 
6-csobutylpyrazine (V), and aspergillic acid is either 
(VI) or (VIL). 
GEORGE Dunn 
G. T. NEWBOLD 
F. S. SPRING 
Royal Technical College, 
Glasgow. 
July 23. ; 
1 White, cee: 92, 127 (1940). White and Hill, J. Bact., 45, 483 
2 Dutcher, J. Biol. Chem., 171, 321, 341 (1947). 


* Newbold and Spring, J. Chem. Soc., 378, 1183 (1947). Baxter and 
Spring, ibid., 1179 (1947). 
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Toxicity of Sulphydryl Compounds to Seeds 


Audus. and Quastel! have recently shown that 
sodium thiosulphate is toxic to seeds of higher plants, 
&nd it has been reported? that sodium ethyl xanthate 
is being used commercially as a weed-killer. The 
accompanying table shows the results of tests for 
to£icity to wheat seeds of a number of sulphydryl 
compounds, and may therefore be of interest. 


Ue. 
Root fresh weight as per cent of control 


Group Substance Concentration 
. 0-0005M' 0-0052M 0-05M 
A thioacetic acid 77 — — 
» potassium thiocyanate 96 79 27 
-», 4 sodium thiosulphate 81 79 39 
5, potassium dithlo-oxalato 95 90 not 
I tested 
» potassium methyl dithiocarbonate 50 = = 
» potassium ethyl xanthate 90 88 — 
B n-propyl mercaptan 101 97 82 
» i-propyl mercaptan 95 104 90 
» ethyl mercaptan 94 76 27 
»  phenylmercaptan 80 38 m 
» Cysteine hydrochloride 110 45 16 
» * thioglycollic aci : 81 45 — 
»  O0-hiolbenzoic acid 89 81 61 


_ Wheat seeds were sown on tap-water agar contain- 
ing the toxic agents in Petri dishes and incubated 


ka 


for four days at 24°C, The roots from each seed 
were then cut off and their fresh weight determined. 


“Although most of the compounds tested showed 


some degree of toxicity, thioacetic acid and pot- 
assium methyl dithiocarbonate were outstanding in 
their toxicity; this has been confirmed in other 
experiments. * ` 

It has been suggested'-5 that the biological activity 
of ethylenic compounds is greatest where the sub- 
stituent groups are electron-abtraeting. Walsh® has 
commented on the similarity between —S— and 
—CH=CH—. We thought it possible, therefore, 
that the activity of sulphydryl compounds might be 
similarly explained. Ferric chloride gives colours 
with compounds of the type RSH and their salts. 
We have observed that;the nature of the group R 
determines the colour.” Groups, the phenyl derivatives» 
of which give meta substitution when acted on by 
eationoid reagents, that is, groups which attract 
electrons, give red colours when their —SH com- 
pounds are treated with ferric chloride in water, 
ethanol or glacial acetic acid ; the compounds listedii 
in group A in the table fall into this category. RSH 
compounds with R-groups the phenyl derivatives oM 
which give ortho or para substitution give green or 
blue colours with ferrie chloride in water or aleohoM 
and no colour in glacial acetic acid; those eom. 
pounds listed in group B in the table fall into this 
category. : 

Though the most active two compounds, thio- 
acetic acid and potassium methyl dithiocarbonate 
fall into the group with R-substituents of high electron 
affinity, there is no general tendency for those com. 
pounds with R-substituents of high electron affinity 
to be more toxic than those with R-groups of low 
electron affinity. An explanation of the variation» 
in toxicity among these sulphydryl compounds has 
therefore, yet to be found. 

P. W. BRIAN 
Mary JAMIESON 
J. €. MoGowan 
Imperial Cheibieal Industries Ltd., 
Butterwick Reséarch Laboratories, 
Welwyn, Herts. 
June 8. 
1 Audus, L. J., and Quastel, J. H., Nature, 160, 263 (1047). 
3 Ohem. and Eng. News, 26, 196 (1948). 
a Brian Sj W., Grove, J. F., and McGowan, J. O., Nature, 158, 87 
‘McGowan, J. C., Brian, P. W., and Hemming, H. G., ann. App 
Biol., 86, 25 (1948). : 
* Grove, J. F., Ann. App. Biol, 35, 37 (1948). 
* Walsh, A. D., Quart. Rev. Chem. Soc, London, 2, (1), 73 (1948). 
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The Very Rare Rh Genotype Ryr (CdE/cde) in 
a Case of Erythroblastosis foetalis 


Iw a case of erythroblastosis fostalis, the mother 
was found to belong to the rare Rh phenotype which 
includes the genotype R’R’. Rh-typing of her family 
makes it clear that the genotype is, in fact, CdEfede 
or Ryr (or, in the latest nomenclature of Dr. Wiener, 
rir) The combination CdH# has never previously 
been clearly demonstrated’. The claim of Stancu, 
Clark and Snyder* to have discovered Od# seems 
insufficiently documented for so important 4 
claim. "s 

Fisher" first stated that the combination CdE 
should be capable of existence. He and Race after- 
wards suggested? that its frequency in the English 
population would probably be less than 0-006 per 
cent, and that of the genotype CdE/cde, about 37 per 
million. ; 

The case described is that of Mrs. K., whose seventh 
pregnancy ended at 74 months in the birth of a baby 


which became severely jaundiced and died on the. 


fourth day of kernicterus. 

Mrs. K.’s blood group is O MN P; her red cells 
are, moreover, agglutinated by anti-C and anti-H 
but not by anti-D. Her serum contains both com- 
plete and incomplete anti-D. The blood of the 
husband is not available as he is abroad; he is 
«known to be D positive. Mrs. K.’s mother and her 
third child are of the same rare Rh type (Cd) as 
therself. The Rh types of all members of the family 
who have been tested are given in Fig. 1, in terms 
«of their reactions with anti-C, anti-D and anti-H sera. 





é 
Rh 
| qoc de 4h c pL 
Pu é à é Ck 
f 
| 













CDE CDE CE ODE EF. ! pp. 
e: Rh+ ; : case K. 
O: Rh— i. 
Ab. : Abortion 


E.F.: Erythroblastosis footalis 


Fig. 1. The Rh types of Mrs. K. and her relatives (tested with 
anti-C, anti-D and anti-E sera) 


Two sibs of Mrs. K. are Rh negative (cde/cde). 
Their parents must, therefore, both be heterozygous, 
‘with the combination cde on one chromosome. It 
kis thus possible to fix the genotypes of all the surviving 
smembers of two generations of the family as shown 
wn Fig. 2, and to identify Od# as &ü-inherited com- 
Ibination on one chromosome. Race’s table of antigen- 
antibody reactions can thus be completed (Fig. 3). 

Only anti-C, anti-D and anti-E sera were avail- 
able for most of the tests; Mrs. K.’s parents were, 
Bin addition, tested with anti-c kindly supplied by Dr. 
J.J. Van Loghem, jun.; of the Centraal Laboratorium 
BGloedtransfusiedienst van het Nederlandsche Roode 
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Fig. 2. The Rh genotypes of Mrs. K. and her relatives 








i cDe cde cDE cdE CDe Ode CDE OdE 

i Rh Rhy 
Anti-C Anti-RR’ - -} 
Anti-D | Anti-R + ~ + — + >=- os 
Ant-E (| AntlRAT è — — + + - >- + 
Anti-c Serum St. + + + + - -— 
Anti-d El dfe ou xu Ba plese we 
Anti-e ; $ ors ae d = + + =- = 


i rXig-3! Fisher's synthesis of the Rh system 


Gene combinations and their. reactions with different antisera. 
'The data within the inner line had been established by Race 
and Taylor by the end of 1943 and were the basis of the complete 
scheme proposed by Fisher. Murray, Hace and Taylor* announced 
in 1945 the reactions of Rz with anti-D and anti-E. Mourant 
later in 1946 described anti-e. Diamond® in 1918 announced his 
discovery of anti-d, and this antibody was fully described by Hill 
and Haberman" in 1948, The discovery of Ry and its reactions 
are described in the present paper. 


Kruis, Amsterdam. Mrs. K. and her children are 
now abroad and are not available for further 
tests. 

Dr. J. J. Van Loghem, jun., checked the Cdl 
type of Mrs. K. and the presence of antibodies in 
her serum. Miss E. W. Ikin and Mrs. J. Woodward 
in the laboratory of Dr. A. E. Mourant in London 
carried out full Ek tests on the blood of Mrs. K. and 
her sibs (3) and (4) with the following results : 


` Anti-C Anti-D — Anti-E Antl-c Anti-e 
Mrs. K. $ = + + * 
n + + + p + (titre Ü 
4)! = *- - t + (titre 8 


Our data prove the existence of the combination 
CdE on one chromosome. Thus the eighth allelic 
combination CGE of Fisher’s theory is recognized, 
and this ingenious synthesis may be considered as 
completely confirmed. 

; OLARA VAN DEN BOSOH 


Department of Pathology, 

| University of Louvain, 

; Belgium. ane 
; May 19. x 


| 

1 Potter, E. L., “RA, its Relation to Congenital Hemolytie Disease'' - 
(Chicago, 1947). 

5 Bessie, M., “La maladie hémolytique du nouveau-né'' (Paris, 1947). 

a Leib) Blood, the Journal of Hematology, Special Issue: 2,3 

» t 

* Races dap R., Blood, the Journal of Hematology, Special Issue 2, 27 

5 Race, R. B., and Mourant, A. E., personal communication (1948). 

* Stancu, A. G., Clark, P. O., and Snyder, L. H. 8., Ohio State Med. J., 
‘48, 628 (1947). 

* Fisher, R. A., personal communication cited by Race, R. R., Nature, 
163, 771 (1944). 

* Fisher, R. A., and Race, B. R., Nature, 157, 48 (1946). 

* Murray, J., Race, R. R., and Taylor, G. L., Nature, 165, 112 (1945). 

10 Diamond, L. K., Lecture to International Society of Hematology, 
‘Nov. 1946, cited by Potter’, Bessis* and Racet. 

u HH, J. M., and Haberman, S., Nature, 181, 688 (1048). 
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Cryptic Polyploidy and Variation of 
Chromosome Number in 
Ribes nigrum 


Tue examination of meristems in root tips and 
young ovules in the c,-generation bushes grown from 
seed of colchicine-induced tetraploid Ribes nigrum 
(2n = 32) showed that the chromosome number 
varies greatly from one to another. The lowest 
number found was 4, all numbers between 4 and 32 
being observed. Statistics on the frequency of the 
different chromosome numbers shows that the 
distribution is in its main features binomial, the peak 
lying at the diploid number 2n = 16. All numbers 
divisible by four are more frequent than might be 
expected on random distribution. 

If we accept the axiom that the haploid chromosome 

set is the smallest chromosome combination for the 
viability of an individual cell!, we may assume on 
the basis of the above observations that the primary 
haploid chromosome number of the genus is « = 4, 
the recent species being accordingly derived tetra- 
ploids. This is in accordance with Stebbins’ hypo- 
thesis*? that many woody plants which have been 
regarded as diploid actually are polyploid. The 
meiosis of certain Ribes hybrids? indicates that 
hybridization and amphidiploidy have played a part 
in the speciation of this genus. The formation of two 
separate and independent spindles in one cell has 
been established as the cause of the variation in the 
chromosome number. The original chromosome com- 
plement is divided between the two spindles. The 
autonomy of the separately dividing groups is to 
be found already in the resting nucleus, which 
in this case is more or less constricted. Between 
the mitotic cycles of the two chromosome groups 
synchronization disturbances are relatively com- 
mon. I ; 
The occurrence of the split spindle and the timing 
disturbances in the divisions are assumed to be con- 
nected with structural changes in the chromosomes 
arising during the colchicine treatments. Chromo- 
somes are then broken, especially in the hetero- 
chromatic segments*. The amount of heterochromatin 
is thus variable, and consequently the nucleic acid 
metabolism is unbalanced. It seems to be a pertinent 
fact that structural changes disturb the balance of 
the mitotic genes? which regulate the nuclear 
cycle. 

The occurrence of the diploids (2n = 16) in the 
progeny of the tetraploid bushes proves that the 
hypoploid cells also affect the offspring. As Upcott® 
has proposed in the corresponding case of Primula 
kewensis, & strong selection seems, however, to be 
effective among hypoploid cells. Only the most viable 
chromosome combinations are able to survive as 
functioning gametes.” 

ANTERO VAARAMA 


„Stato Horticultural Institute, 
” Piikkiö, Finland. 
June 4. 


, Darlington, C. D., and Thomas, P. T., Proc. Roy. Soc., B, 180, 127 


* Stebbins, jun., G. L., Amer. J. Bot., 25, 189 (1938). 

* Stebbins, jun., G. L., Adv. Genetics, 1, 408 (1947). 

t Meurman, O., Hereditas, 11, 289 (1928). 

* Vaarama, A., Acia Agric. Fenn., 87, No, 2, 55 (1947). 

* Darlington, O. D., and La Cour, L., J. Gen., 40, 185 (1940). 

? Mir rion go Rep. Swedish State Inst. Fresh-Water Fishery Res., 
* Upeott, M., J. Gen., 88, 79 (1939). 
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Aural Sensitivity and Heart Beats 


Most mains-actuated radio receivers when switched 
on have a greater or lesser degree of mains hum, 
which is readily audible so.long as the programme iss 
inaudible. With my own receiver I have always been 
conscious of a rhythmic pulsation in intensity under 
these conditions, which I have been inclined to 
attribute to some slight lack of balance in the 
electrical components of the set. On inquiry, I find 
that many people are aware of this rhythmic 
effect. i . 

When burning damp logs om the fire during last 
winter, I noticed a similar rhythmic pulsation in the 
sound emitted by steam escaping from the ends of 
the logs, as well as in the even higher-pitched hiss 
produced when drops of water from the wood feli 
on to the hot bars, the effect being slightly more 
marked in the latter case. Later, I noticed that the 
mains hum pulsation of the radio receiver coincidede 
in time with that from the fire. On feeling my 
pulse (or temporal artery) I discovered that the 
rhythm was that of the heart-beat, the intensity o» 
the sound heard diminishing in each case for the 
duration of the ‘beat’. When their attention was 
directed to the effect, I found that other people also» 
noticed the same rhythmic pulsation of intensity with 
the heart-beat. I have noticed the same effect witb» 
the hiss of an oxyacetylene welder, with the sound o» 
water flowing through the supply pipes when watei 
has been drawn from the main tank, with waves 
breaking on the seashore, and in other cases. 

There seemed little doubt thit the effect must- br 
connected in some way with the ear-drum. Since the 
drum is richly supplied with blood vessels, it follow: 
that, corresponding to each surge of blood throug 
the arteries, the drum ‘will swell slightly and have 
increased inertia, so that its amplitude of vibratior 
under constant stimulation will be reduced. Thus 
when we are listening to & continuous source 
of sound of uniform intensity, an apparent diminutior 
in intensity will be observed for the duration o 
each 'beat', and between beats the intensity will be 
greater and sensibly uniform. 

Experiments with a beat-frequeney oscillator fe 
to a pair of headphones were then carried out to see 
if the effect depends in any way on frequency 
Whether the headphones were on the head or of 
(but still audible), no essential difference in the 
pulsation effect was noticeable at frequencies from 
50 o./s. to the limit of audibility (14,000 ¢./s. for my 
left ear, and 12,000 ¢./s. for my right). Near th» 
upper limit of audibility, however, the effect wa» 
distinctly more marked relatively than at somewha 
lower frequencies, as it had been found to be with 
the hiss from water on the hot fire-bars as compare: 
with the sound of steam issuing from the logs burnin. 
in the fire. At any given frequency, the audible effec 
was practically independent of the intensity of th. 
sound, except that above the threshold of pain ' 
found it impossible to detect any pulsation. » 

- It was further observed that, when listening to » 
constant sourcé;of sound, the apparent intensity wa 
reduced by biting the teeth firmly together, especiall; 
at higher frequencies. By performing this actiowe 
rhythmically, a pulsation in intensity analogous te 
that produced by heart-beats was readily detectable 
This effect also took place at all frequencies and fo 
all intensities below the threshold of pain. It seem» 
likely that it is caused by a-variation in tension o» 
the drum effected by the muscular effort of biting: 
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Finally, when sitting alone in a very quiet room 
at night, I find that I can actually hear my heart- 
beats. The sound is very faint indeed and resembles 
wasping. It seems reasonable to suppose that it is 
caused by the movements conveyed to the malleus 
by the ear-drum as it enlarges at each surge of blood 
through the arteries. 
accentuated by resonance in the external auditory 
meatus. 

These results may be of interest in considerations 
of the-minimum perceptible energy in the auditory 
process!, I am indebted for information to several 
scientific colleagues, and in particular to Dr. E. T. B. 
Francis, of the Department of Zoology. 

Rosert W. Lawson 
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Department of Physics, 
University, Sheffield 10. 
Aug. 28. 
‘de Vries, H., Nature, 161, 03 (1948). _ 


“Freedom and Obligations" 


THE leading article, “Freedom and Obligations", 
in Nature of October 2, p. 507, contains & criticism 
of a charter for men of science, drafted by the Com- 
mittee on Science and its Social Relations at its 
meeting in Paris during June 15-16. As two of the 
persons responsible for this draft, we wish to make 
the following observations. 

We certainly are aware that freedom and rights 
cannot be defined.in an absolute way, and that any 
formulation of thér will bear references to the 
circumstances among which we are living. We 
also know, all of us, that we have obligations to fulfil. 
But we are convinced that time and again particular 
aspects of freedom must be brought to the foreground, 
in order to make clear the way present trends are 
deviating from what once was considered as the 
ideal of science, namely, free and open discussion of 
all outcome of research, as the best safeguard that 
science may serve mankind as a whole. 

In the discussion at our meeting we did not over- 
look the position of scientific workers in industry. 
We are of opinion, however, that the sentence in 
the article in Nature, “The freedom of publication 
and freedom to discuss his work with other men of 
science must in industry be subject to some limita- 
tions", is an expression of a situation accepted 
in a, certain historical period, but cannot be considered 
as a rule to which science should be subjected as a 
matter of principle. We-believe that industrial enter- 
prises should be considered and managed as ‘public 
utilities’, and that the idea of competition in view 
of the commercial aspects of industry cannot remain, 
in the long run, a guiding principle for the develop- 
ment of human society. We have not gone so far as 
was suggested by Prof: A. V. Hill in an address 

«delivered on February 17, 1946, when he suggested 
«that it should be a duty of scientific workers to refuse 
+40 co-operate in tasks in which they, or their repres- 
«ontatives, are not allowed a reasonable share or 
partnership in the responsibility of deciding on the 
mpurpose, policy or probable result of their work. 
Neither did we ask, in the, charter we drafted, for 
information on every detailed purpose. But we think 
ait indispensable in the present period that every 
scientific worker should know whether his work is 
intended directly to serve the public welfare, or 
whether it should serve profit motives or purposes 
of competition, or military purposes, in order that 
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he may realize in what position he finds himself with 
regard to his fellow citizens, and that he may consult 
his conscience in this respect. 

It was mentioned at the meeting of our Committee 
that free digcussion of work in progress cannot yet 
be always and everywhere allowed; but it was 
unanimously agreed that the charter should ask for 
publication of all results, and that freedom of dis- 
cussion should be restricted as little as may be 
possible. We are well aware that in many enter- 
prises such freedom will not be given at the present 
moment ; nevertheless, we believe that it is necessary 
to remind scientific workers of what must be our 
goal and to stimulate fighting for this goal. We 
are afraid that otherwise the human mind—particu- 
larly in present circumstances—is too much apt to 
acquiesce in conditions which (to put it mildly) 
should be described as & return to the ‘enlightened 
despotism’ of the eighteenth century. 

With regard to measures prescribed for scientific 
workers by Government institutions, we certainly 


- do not profess disloyalty ; but again we consider it a 


duty of scientific workers to have a clear idea of 
what is asked from them and for what purpose this is 
asked. We also believe that much open discussion 
is desirable “and possible in connexion with the 
problem whether thé present trends for enforcing: 
secrecy do not go too far, and whether much of the 
present tension in the world would not have been 
reduced had not this unhappy trend for secrecy 
taken hold of it and stirred up fear and suspicion. 

As regards the problem of loyalties overriding 
national loyalties, which is brought forward in the 
article in Nature, we do not wish to refer to political 
ereeds which certainly are often misleading many 
people; but it may be remembered that the Roman 
Empire persecuted the early Christians likewise be- 
cause they professed a higher loyalty than that to 
the State. Surely it will be accepted that both the 
idéa that man has to consult his conscience in order 
to know his responsibility to God as his first duty, 
and the idea of a brotherhood extending over all 
national frontiers, have been a gain in the develop- 
ment of civilization. It may be true that international 
loyalty in the present world seems to have little 
force; but this should not prevent us from fighting 
for it in a domain of human activities. which some 
time ago appeared to offer a unique ground for its 
development. 

Scientific workers themselves must decide whether 
they will accept, as suggested in Nature, “the practice 
of.the most advanced countries as a standard and 
as'the most satisfactory solution to the problem” ; 
we believe it to be important to point out clearly 
that there are aims reaching further, and that in 
the light of these aims the practice of the countries 
mentioned also may be critically analysed. 

We realize that most of what has been brought 
forward here by'us will not have the same weight 
for everybody; but we wanted to state that such 
problems as have been mentioned in the article in 
Nature had indeed been before us. We should like 
to'add that we consider the article in Nature a valu- 
able contribution to a discussion which we can only 
welcome, and it is to be hoped that it may call for- 
ward comments from various sides. 

; J. M. BunGzERS (President) 

l M. FLORKIN (Secretary) 
Commission pour la Science et ses 

l Relations Sociales, 

Van Houtenstraat 1, Delft. 
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RIVER RESEARCH IN EAST ÁFRICA 
By Dr. VERNON D. van SOMEREN, M.B.E. 


N important step forward in the conservation 
and development of the river fisheries in East 
Africa was taken on September 11, when the Governor 
of Kenya Colony, His Excellency Sir Philip Mitchell, 
formally opened the River Research and Develop- 
ment Centre near Nyeri Station in Kenya, in the 
presence of many people connected with fish and 
fishery problems. 

Financed by: grants from the Kenya’ Government 
and the Development and Reconstruction Authority 
of the Colony, this Centre has been built by the Kenya ' 
Game Department under the direction of the fish 
warden, Mr. Hugh Copley. The Contre consists of ia 
research laboratory, a trout, hatchery, and an 
administration centre situated ‘on the banks of the 
Upper Sagana River, on the lower slopes of Mount 
Kenya. The staff at present consists of one biologist 
(Dr. V. D. van Someren), one assistant fish warden 
(Major D. F. Smith) and’a hatchery superintendent, 
the whole being administered by the head offices of 
the Game Department in Nairobi. 

The function of the Centre is twofold, namely, 
river fishery research and practical fish breeding, 
neither of. which has ‘hitherto been investigated 
scientifically in the Colony. On the fishery research 
side, “the first object is to provide a scientific back- 
ground for developing the trout fishery resources of 
East Africa. Both rainbow and brown trout were 
first introduced to Kenya about forty years ago, and 
‘since then the trout fisheries have been developed as 
a considerable sporting and tourist asset, most of the 
rivers now being stocked. The practical management 
of these fisheries has so far been run successfully on 
an ad hoc basis; but it has been felt for some time 
now that any further advance must be based on 
scientific research into river productivity and fishery 
,management. Deterioration in growth-rate of trout, 
"for example, has taken place in several of the rivers 
since their initial stocking, and this is but one aspect 
of the problem which is being investigated. After- 
wards. such research will be carried further to 
investigate fully the indigenous fisheries of the lower 
reaches of the rivers where trout will not live. In 
some rivers there exist native fisheries for Tilapia, 
Barbus, eels, catfish and the like, and research would 
undoubtedly improve the yield of such food fish for 
the African population. 

Other research aspects of the Centre’s wórk include 
the large-scale systematic rearing of aquatic insect 
nyrtpbs and larve, since the majority of such in 
East African rivers are as yet unnamed. The food 
productivity per unit area of river bottom is being 
investigated in relation to the population of fish. 
The food and growth-rate of the fish themselves are 
also under study, and the rivers present many 
interesting ecological features in the distribution of 
fish and other aquatic life, since they may rise at an 
altitude up to 14,000 ft. and finally discharge at 
sea-level. 

It is the intention that this Centre should work in 
close co-operation with the Wray Castle Laboratory 
of the Freshwater Biological Association in England, 
and to this end Dr. Winifred Frost, of the Wray 
Laboratory, has already spent six months working at 
the Centre on East African river eels and trout 
fisheries. Close liaison will also be maintained with 
the East Africa Inland Fishery Research Institute 
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at Jinja în Uganda, now in course of construction, 
and it is possible that amalgamation of the two may 
later take place, with the added advantage of staff 
interchange. 4 

On the educational side, short vacation courses in 
freshwater biology will be held for pupils of the 
Kenya secondary schools and probably also for 
‘African biology students from Makerere College ‘in 
Uganda. The first vacation course for girls of the 
Kenya High School has already taken place. 

The laboratory has accommodation for visiting 
scientific workers, and it is hoped that students from 
overseas will take advantage of the facilities to study, 
not only fishery problems, but also other aspects of 
the biological, physical and chemical phenomena in 
East African rivers. Guest-house accommodation 
has been provided for such visitors at the Centre. 

Practical trout breeding will go hand-in-hand with 
research, the hatchery being designed to accommodate 
up to 150,000 ova. This is the first such hatchery to 
be built in Hast Africa, and will serve the three East 
African territories and farther afield if required. 
Some of the first batch of fry reared have already 
been sent to the Sudan. Biological work in connexion 
with the proposed Government fish culture farm 
for indigenous fish will also be undertaken. 

The biology, breeding and growth of fish and other 
aquatic life in these high-altitude regions, with & 
sub-tropical climate and little variation in seasons, 
present many interesting problems compared with 
temperate climates. Over a period of years, the 
results of research should be not,only of practical 
economic importance but also’ of" fundamental 
biological interest. 


November 13, 


« 





ROAD RESEARCH IN SCOTLAND 


S an initial step in the founding of a Scottish 

branch at East Kilbride, near Glasgow, of the 
Road Research Laboratory, were a conference and ex- 
hibition held at the Royal Technical College, Glasgow, 
on September 24, under the auspices of the Road Re- 
search Organisation of the Department of Sciéntific 
and Industriel Research in association with the 
Institution of Civil Engineers (Glasgow and District 
Association), the Institution of Municipal Engineers 
(Scottish Branch), the County Surveyors’ Society 
(Seóttish Branch) and the Scottish Accident Pre- 
vention Council. 'Sir Patrick Dollan presided over 
the conference ; the chair at the morning session was 
taken by Colonel T. U. Wilson, county surveyor of 
Lanarkshire, ,and at the afternoon session by Mr. 
O. S. Sherriff, chairman of the Scottish Accident 
Prevention Council. ] 

The conference and exhibition were arranged to 
make the work of the Road Research Organisation 
better known to Scottish road engineers, and to» 
obtain from them further information on problems» 
and diffieulties peculiar to Seotland. In his opening 
remarks in the morning session, which was devoted 
to, road materials and methods of road construction, 
the director of -road research, Dr. W. H. Glanville, 
stressed the need for developing sympathetic under- 
standing and co-operation between the practising 
engineers, who apply the results of research, and the 
scientific workers in the laboratory: he explainodai 
that the new laboratory would begin as a smal) 
organisation; but he hoped 4t would grow as the» 
problems to be attacked weré disclosed and as ite 
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usefulness was proved ; it would not be a small-seale 
replica of the main laboratories near London, but 
would have a character of its own, developing t 

meet the special needs of Scotland. On the ‘materials’ 
side it would be equipped to carry out the basic tests 
and measurements relating to the study of soils and 
to the use of stone, bituminous materials and con- 
crete; but its initial function would be, to provide 
Scottish road engineers with a centre of information 
about the activities of the Road Research Organisa- 
tion. 

The three papers at the morning session dealt with 
soils, concrete and bituminous materials, and were 
given by the officers in charge of these sections of 
the work of the Organisation, Mr. D. J. Maclean, 
Mr. F. N. Sparkes and Dr. A. R. Lee. Mr. Maclean 
dealt ‘with the physical properties of soil and its 
behaviour as part of the road structure, notably with 
the performance of different types of roller for com- 
pacting soil, with the settlement of embankments, 
with improvements’ in soil stability by the use of 
cement and other materials, and with studies of the 
structural failure of roads ; he'gave special attention 
to peat as being a soil of particular importance 
in Scotland. Mr. Sparkes described studies made 
in the laboratory of the ‘materials used in making 
concrete—ageregates, sands, and cements—and their 
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proportioning ‘to produce concrete mixtures of the’ 


desired strength and workability; he dealt also 
with' the testing of concrete both as laboratory 
specimens and road slabs, the development of 
suitable jqint fillmg and sealing compounds for 
concrete rddds,* gii the study of the efficiency 
and mode of opération of concrete mixers, vibrating 
equipment and other forms of constructional plant. 
Both Mr. Maclean and Mr. Sparkes dealt with the 
Organisation’s laboratory and field researches bearing 
on the problem of the ‘design’ ofjroad pavements, 
that is, the determination of the minimum thickness 
of pavement required on a soil of known bearing- 
power to carry a given volume and weight of 
traffic. 

As a problem of particular application to Scotland, 
Dr.. Lee dealt with the carrying out,of satisfactory 
surface- -dressing work in inclement weather, describing 
the laboratory work on the adhesion of bituminous 
binders to roadstones in the presence of water, and 
the field studies on the determination of the correct 
rates of application of the binder and on the improve- 
ment of binder adhesion by the treatment of the 
stone. Other investigations dealt with more briefly 
were concerned with the study of binder oxidation 
and with the determination of the' combination of 
the constituents—aggregate, sand, filler and binder— 
in a bituminous surfacing mixture to make the best 
use of-locally occurring materials, 

In the discussion, Mr. Burnett, the Ministry of 
Transport divisional road engineer for Scotland, and 
Mr. Barry, county surveyor of Ayrshire, laid stress 
on the importance of studying problems arising in 
the construction of roads on peat, Mr. Burnett being 
also interested in the possibility of soil stabilization 
‘in the construction of roads in the Highlands. Mr. 
Robertson, county surveyor of Dumfriesshire,’ felt 
that most Scottish problems were the same as for the 
rest of the country, but desired more information on 
typical Scottish soils; he supported Dr. Lee in 
favouring tank spraying of the binder in surface 
dressing, but wahted smaller units with better 
maneuvrability for Scottish conditions. Mr. Murray, 
county surveyor of Wigtownshire, pointed out that 
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more local authorities owned their own quarries and 
plant and used direct labour in Scotland than in 
England, and he felt that researches on plant would 
be useful. 

1In opening the afternoon session, which was 
devoted to road safety and traffic flow, Sir 
Patrick Dollan quoted figures showing the serious 
nature of road accidents and welcomed the present 
attack upon this problem by the Road Research 
Organisation. Dr. Glanville explained that whereas 
the Materials Group had been in being more than 
fifteen years, road safety research was quite ‘a 
new venture; much of the subject was complicated 
and statistical in character, and the great need was. 
for facts instead of opinions. The laboratory at East 
Kilbride would at first add to the information 
obtained by the parent laboratory but would deal 
with problems peculiar to Scotland as they emerged. 

The three papers at the afternoon session dealt 
with road layout-and. traffic problems, with vehicles 
and skidding, and with statistical aspects ; they were 
given respectively by Dr. R. J. Smeod, doputy 
director (Road Safety), Mr. G. Grime and Dr. 

Garwood. Dr. Smeed pointed out that a eee 
understanding of road safety must necessarily involve 
a detailed study of traffic behaviour in relation to 
road layout. He described the various forms of 
traffic counter and SVehicle-speed measuring device 
the Laboratory was developing, and summarized some 
of the results obtained by parties of observers working 
in and near London. As a smaller investigation 
which had already yielded results of praetical value, 
he instanced the work with models on pedestrian 
crossings ; this had shown the superiority of longi- 
tudinal alternate black and white stripes 1 ft. in 
width over various other ways of marking the road 
surface. 

| In discussing vehicles, Mr. Grime dealt in detail 
with the problem of dazzle in night-driving as a 
major cause of accidents: field investigations had 
shown that low-mounted pass lamps could illuminate 
an adequate length of road only if they were tilted 
upwards in such a way as to cause dazzle to oncoming 
drivers. As a.consequence of a survey conducted by 
the Laboratory with the help of police authorities, 
new regulations dealing with the mounting of pass , 
lamps would be introduced by the Ministry of Trans- 
port next year. In dealing with skidding, Mr. Grime 
described the apparatus and method used for making 
routine road tests for local authorities, and sum- 
marized briefly the more fundamental work being 
carried out on the mechanism of skidding ‘and on the 
influence of road slipperiness on road accidents., 

| Dr. Garwood dealt largely with methods proposed 
for studying the statistics of personal injury accidents 
to be supplied by the police according to the scheme 
outlined in the final report of the Ministry of Trans- 
port’s Road Safety Committee. He appealed to local 
authorities for their co-operation in obtaining 
additional statistical material. 

1 In the discussion, Mr. Bruce, city engineer of 
Glasgow, suggested that parked vehicles were often 
& contributory cause of accidents. Mr. Whyte, of 
Stirling Highways Committee, suggested that figures 
might show that certain types of bus were more 
&ecident-prone than others, due to causes inherent in 
the design. Dr. Fiddes, of the Department of Forensic 
Medicine, University of Edinburgh, stressed the 
importance of the personal factor in accidents, and 
felt that an inquiry would be useful into the value 
of various types of propaganda. 
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At the conclusion of the conference, the members: 


inspected the exhibition of work in progress at 
the Road Research Laboratory. The impression 
left by the proceedings was that a useful step 
had been taken towards an objective which is 
regarded as a vital one in all branches of industry at 
the present time, and which was stated: by Sir Henry 
Tizard at the British Association meeting at Brighton 
as being that of “applying what is already known”. 
It was evident also that the characteristics of soil 
and climate peculiar to Scotland would provide many 
interesting problems for the Scottish branch of the 
Laboratory, i 


RADIOACTIVE AND STABLE 
ISOTOPES FOR RESEARCH 
PURPOSES 


JN the announcement of the starting up in 
August 1947 of the British low-energy pile, known 
as G.L.E.E.P., at the Atomic Energy Research 
Establishment at Harwell, numerous inquiries were 
received regarding the availability of radioactive 
lsotopes for research purposes, The Ministry of 
Supply has now issued a statement showing the 
present position, both with regard to radioactive 
isotopes already produced at Harwell or now available 
in Great Britain from American sources, and also 
with regard to separated stable isotopes and mass- 


‘spectrometer facilities at present available for 


research purposes in Great Britain. : 

Production of Radioactive Isotopes at Harwell. 
Radioactive isotopes have now been produced at 
Harwell for some months in the low-power pile in 
order to provide for the immediate needs of research 
workers in science and industry. The average number 
of samples of radioactive material made in the last 
few months has been about 120 per month, of which 
about two-thirds have been for users outside the 
Establishment, and the production from the small 
pile is now nearing its maximum. 


. The slow neutron flux available in the pile for 
isotope production is of the order of 101? neutrons/ ' 


Sq. cm./sec., and the pile is run continuously at high 
power for about sixty hours each week. Standard 
irradiations are made in the core of the pile, where 
there is a mixture of fast and slow neutrons. The 
thermal column is also available and provides nearly 
pure thermal-neutron fluxes of about 107-108 
neutrons/sq. cm./sec., with some gamma back- 
ground. The specific activities of isotopes produced 
by (n, y) reactions can be calculated approximately 
from the published tables of activation cross- 
sections’. At the present early stage, it is not 
possible, however, to guarantee the exact specific 
activity of any individual sample irradiated, since 
the neutron flux varies considerably according to 
the position of the sample in the pile during 
irradiation. : 

As an example of the specific activities attained, 
samples of sodium-24, potassium-42 and bromine-82 
have been prepared having specific activities of the 
order of 2-0, 0.3 and 2-5 mo. per gm. of element. 
These isotopes have up to the present been the most 
useful to biological workers in Great Britain, par- 
ticularly since the short half-lives preclude their 
import from the United States. A much greater 
variety of elements has been irradiated for physicists 
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&nd chemists. Isotopes resulting from (n, p) reactions 
or from f-deeay chains, particularly phosphorus-32 
and iodine-131, are also prepared in small quantities, 
either carrier-free or with high specific activities. 
At present, however, the demand for these separated 
isotopes far exceeds the supply. 

In order to make the best use of the limited slow- 
neutron fluxes in this low-power pile, users are 
encouraged to have preliminary discussions of 
any unusual problem’ with the Isotope Information 
Office at Harwell. All allocations of radioactive 


: isotopes are made subject to the approval of the 


Isotope Allocation Committee (see below). 

For irradiations of any material in the low-power 
pile, a standard handling charge of £3 3s. (or £2 2s. 
for repeat orders) is made.for each four-week period 
or part thereof, and there is no charge based upon 
activity. For separated isotopes, which are nearly 
carrier-free, it has: been found convenient to fix 
charges equivalent to those made for the same 
material by the United States Atomic Energy Com- 
mission, except that when the quantity available is 
limited some reduction of the handling charge is 
made. 

When the larger pile at Harwell begins to operate 
at full power, ten to twenty times higher neutron 
fluxes will be available, and the conditions in the 
pile will be such that the specifications of the 


- materials available will be very similar to those 


published by the U.S. Atomic Energy Commission?. 
It is expected that the quantities of isotopes produced 
will be sufficient to meet all expected, demands for 
scientific, industrial and medieal'purpóses in Great 
Britain. , ‘us 

Some radioactive isotopes, particularly when they 
are short-lived, will be distributed directly from the 
Establishment at Harwell) Where, however, pro- 
duction involves chemical extraction or where 
subsequent, processing or synthetic work is necessary, 
the processing, packaging ‘and distribution will 
ultimately be undertaken by the Ministry of Supply 
Radiochemical Cehtre at Amersham ; a statement on 
the services to be provided by the Radiochemical 
Centre in the distribution of both natural and 
artificial radioactive substances will be issudd in the 
near future. 

Facilities for Neutron Irradiations at Harwell. It is 
possible to irradiate Small quantities of material in 
the pile, including some biological materials. Par- 
ticulars of the neutron flux available and other 
relevant details are given above. These irradiations 
are usually carried out along with the preparation 
of isotopes. l 

Availability of Radioactive Isotopes from the United 
States and Canada. The U.S. Atomic Energy Com- 
mission announced in September 1947 that radio- 
active isotopes were being made available for medical, 
biological and scientific research purposes in foreign 
countries: Arrangements were accordingly made by. 
the British Government under which the Ministry 
of Supply is able to purchase .certain isotopes to 
supplement those being produced at Harwell. Small 
quantities may also be purchased from the Canadian 
National Research .Council. 

In order to comply with Treasury requirements on 
expenditure of dollars and with the arrangements 
made with the American authorities, requests for 
these isotopes must be sponsored by an appropriate 
authority : for medical and biological research, and 
for therapeutic uses, the Medical, Research’ Council 
(inquiries to the Secretary, Medical Research Council, 
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38 Old Queen Street, S.W.1); for agricultural and 
veterinary research purposes, the Agricultural Re- 
search Council (inquiries to Mr. W. G. Alexander, 
6a Dean's Yard, Westminster, S.W.1); for research 
in other branches of science, and for industrial 
research, the Department of Scientific and Industrial 
Research (inquiries to the Secretary of the Depart- 
ment, 24 Rutland Gate, S.W.7) A number of 
consignments of isotopes have “been received under 
this arrangement, mdstly for medical research 
purposes. 

Availability of Stable Isotopes. Following discus- 
sions last year between the Department of Scientific 
and Industrial Research, the Medical and Agricultural 
Research Councils and the Ministry of Supply, the 
Ministry purchased from the Eastman Kodak Co. at 
Rochester, N.Y., a quantity of the N!5 isotope of 
nitrogen at 200 dollars per gram of N15 at a con- 
centration of 30 per cent in the ammonium radical 
of ammonium nitrate. Part'of the material obtained 
has already been allocatéd to the Medical Research 
Council and also to one’ ér two investigators spon- 
sored by the Department'of Sdientific and Industrial 
Research. The remaining material, amounting to 
several grams of N!5, is at present held at the Atomic 
Energy Research Establishment and can be made 
available for research workers whose research is 
sponsored by the appropriate body referred to above. 


A few grams of enriched C5, in concentration ranging , 
up to 50 per cent, has also been purchased from the ' 


United States for medical research purposes in Great 
Britain, ^' - -' 

With regard. to, production in Britain, it is under- 
stood that commercial production of enriched N° is 
being undettaken by Genatosdn, Ltd., at Lough- 
borough, and that the firm will offer this isotope for 
sale generally. A plant for the production of enriched 
C! by the use of the distillation-exchange process 


using liquified carbon monoxide is nearing completion . 


at Harwell. This is expected to meet British require- 
ments for some time to come. In addition, & thermal 
diffusion plant capable of enriching the O!* isotope 
of oxygen by a factor of 100 is nearing completion, 
and it is expected that quantities of this material 
wil become available at Harwell in about three 
months time. 

Electromagnetic separation equipment is also being 
built at Harwell for the production of small quan- 
tities of many other separated isotopes for research 
purposes. Isotopes of the very high purity attained 
&re essential for many research purposes in nuclear 
physies. 

Mass Spectrometer Facilities. One of the difficulties 
attending the use of stable isotopes at present in 
Great Britain is the lack of facilities for assay ; and 
until the position is relieved by the construction of 
further mass spectrometers, full use should be made 
of the instruments which are available. The Medical 
Research Council has two instruments operating at 
the National Institute for Medical Research, Hamp- 
stead, and is prepared to do assay work and to advise 
in the preparation of samples from biological material. 
The Atomic Energy Research Establishment is also 
prepared to do a limited amount of assay work on 
gas samples prepared in standard ‘break-seal’ tubes 
obtainable from the Establishment." 

Allocation of Isotopes among the various Users. In 
order to allocate the available isotopes among the 
users in various fields of research, an Isotope Allo- 
cation Committee; has' been set up, under the chair- 
manship of Sir John Cockcroft. The membership of 
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the committee inclüdes representatives of the Medical 
Research Council, the Agricultural Research Council 
and the Department of Scientific and Industrial 
Research, the latter representing universities and 
industrial interests. This Committee wil decide 
questions of allocation of isotopes in short supply, 
taking into account the urgency of the investigation 
in question and the facilities available for its conduct. 
It will be necessary for this Committee to be satisfied 
that adequate precautions are being taken in the 
handling and disposal of radioactive materials. 

' This Committee will also decide on priorities and 
allocation of stable isotopes produced at Harwell, 
while these are in short supply. 

' Fuller information about facilities at present avail- 
able can be obtained from the Isotope Information 
Office, Atomic Energy Research Establishment, 
Harwell, Nr. Didcot, Berkshire. . 


* Seren, Friedlander and Turkel, Phys. Rev., 72 (10), 888 (Nov. 1947). 


a See Rev. Sci. Instr., 17 (0); 348 (Sept. 1946); also “Radioisotopes 

for International Distribution—Cntalogue and Price List, Sept. 

| 1947"—Isotope Branch, U.S. Atomic Energy Commission, P.O 
Box E, Oakridge, Tennessee. 


, UNESCO: AND A WORLD 
SOCIETY 


HE United Nations Educational, Scientific and 

A Cultural Organisation was created on November 
16, 1945, and now, nearly three years later, comes a 
Ministry of Education pamphlet reporting on its 
progress*. In its constitution the purpose of the 
Organisation was declared to be “advancing through 
the educational and scientific and cultural relations 
of the peoples of the world the objective of peace 
and of the common welfare of mankind for which the 
United Nations was established and which its charter 
proclaims”. 

‘Since its inception, the Organisation has been 
attacked because it has failed to stir the imagination 
of the people dnd, in consequence, remained quite 
unknown to the vast majority. These are criticisms 
which the Unesco secretariat admits, but insists that 
they were inevitable during the preparatory stages 
of the Organisation. For three years the policy has 
been to build a solid foundation, and the officials 
have deliberately eschewed the kind of publicity 
which would make the Organisation appear to be a 
patent medicine or a political stunt. Now they 
believe the preparatory work has been done and the 
time has come to arouse public interest in an agreed 
programme. The demand for information is rapidly 
increasing, and the present pamphlet is the beginnings 
of a campaign in which, by means of literature and 
speakers, ib is hoped to make Unesco a living force 
and & household name in Britain. 

With this pamphlet at least the campaign for 
popular sympathy and collaboration has made a 
good start. The origins of Unesco are placed in 
historical perspective, with the theme emerging that 
“we are now in process of becoming members of a 
world society conscious of the singleness of man and 
of the universe”. Nor does this high-sounding phrase 
mean that the Organisation is dominated by any 
spirit of complacency. It is frankly recognized that 
it may not achieve its declared purpose, but it will 
still have made an effective contribution to the 


* Ministry of Education Pamphlet No. 12: UNESCO and a World 
Society. Pp. 46. (London: H.M. Stationery Office, 1948.) 1s. net. 
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International In§titute for Intellectual Co-operation 
and, more immediately, the Conference of Alied 
Ministers of, Education. D ; 

“UNESCO and a World Society" shows how 
the Organisation is constituted, the function of its 
subdivisions and the range of its activities. All this 
is clearly set out, as is also the controversy between 
those who ‚believed that the Organisation should be 
limited and concentrated for the intellectual few, and 
those who declared that to help the minority is not 
the way to save peace and that the Grganisation is 
not for the pedants but for the people. The design 
of the Organisation shows how these differing 
opinions have been fairly reconciled. 

Unesco has also been criticized for arranging 
meetings between meri of science to discuss ‘obscure’ 
topics on the grounds that the sole purpose of the 
Organisation is to contribute to peace and security ; 
the critics assert that the Organisation should under- 
take nothing that cannot be demonstrated on- the 
blackboard to contribute directly to peace. Its 
position is defended in “the belief that everything 
contributing effectively to human sympathy through 
intellectual and spiritual forces is U.N.E.S.C.0.s 
business". This being thé'case, one is tempted to 
ask why the Organisation has not concerned itself 
with those sports organisations which have ,already 
done so much to bring people of different countries 
together. Through the Anglo-Netherlands Sports 
Association,.for example, contests of all kinds take 
place throughout the year between representatives 
of towns like Sheffield and Nijmegen, Hull and 
Rotterdam, and Rotherham and Amersfoort. During 
the interchanges much is done, both officially and 
unofficially, to give the guests a real impression of 
the educational, industrial, social, economic and civic 
life of the town they are visiting. Here is a popular 
educational movement of peoples which is directly 
contributing to understanding and which Unesco 
might develop for its own sake. ‘More interest, t00, 
might be shown in the rapidly developing schemes 
for the exchange of employees between industrial 
organisations like the members of the British Iron 
and Steel Federation and similar industries overseas. 

The rest of the pamphlet contains details of the 
various committees, of work already accomplished 
by the Organisation and a summary of its immediate 
programme for Britain. It is a record of increasing 
activity which needs to be more widely known, and 
shows that the present publicity campaign will not 
have begun too early. . T. H. HAWEINS 


* . 


ANNUAL EXHIBITION OF THE 
ROYAL PHOTOGRAPHIC SOCIETY 


HE ninety-third Annual Exhibition of the Royal 

Photographie Society is again being held in two 
parts. The second part, which contains the scientific 
exhibits, opened on October 9 at the Society's House, 
16 Prince’s Gate, S.W.7, and closed on October: 30. 
The whole exhibition will be shown at the Museums 
and Art Gallery, New Walk, Leicester, during 
the period November 6-December 5. . 

The section on Nature photography again contains 
many high-speed flash photographs, taken both by 
day and by night. The value of the method in 
studying fast movements is well shown by photo- 
graphs of birds in flight and of the tongue action of 
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toads and chameleons. It can also result in pictures 
displaying surprisingly beautiful designs. There is a 
photograph, of a robin alighting on a twig, in which 
the individual wing feathers are spread fanwise in, a 
manner that could not be seen in any other way. 
(This photograph, with many others from the Ex- 
hibition, is reproduced in “The Year's Photography", 
the September issue of the Photographic Journal.) Of 
special interest are the several instructive series 
showing the life-histories of various creatures and 
plants. These are all well annotated; but the descrip- 
tions of the life and habits of the Natal Peripatus 
and of the. one-day life of the stinkhorn deserve 
special mention. : It is remarkable how much the 
presence of'a caption, even on an individual picture, 
increases the interest. There is a picture of a young 
grey seal among many other equally superb pictures 
which remains in the writer's memory simply because 
it is the one with a short descriptive caption. 

Many of the scientific photographs are liberally 
provided with desçriptivè matter, but there are 
woeful exceptions. Among’these are a pair of excel- 
lent photomicrographs of the living spermatozoa of a 
mouse; one taken with phase contrast and the other 
by ultra-violet light. Others in the same series show 
the chromosomes in bean-root cells at different stages 
in mitosis. “These are presumably phase-contrast 
pictures; but it is not clear in the catalogue, and 
only the catalogue numbers appear on the exhibits. 

' Another pair of pictures illustrates normal and 
pathological nerve cells (according*to the catalogue), 
but there is no indication of which is ‘which. In- 
formation is also entirely lacking in several pictures 
labelled “Molecular Design”. The writer presumes 
that these were intended for the pictorial part of the 
Exhibition—they have no scientific implication as 
shown. , f 

There is an excellent series comparing results ob- 
tained with different kinds of microscope—normal 
optical, phase-contrast, interference and electron. 
Another exhibit describes a method of recording 
the colour aberrations of high-power objectives. A 
straight-line object illuminated by mercury—cadmium 
Jight produces an elongated line spectrum on the 
photographic plate by means of a grating and prism 
placed behind the eyepiece. The line object is tilted 
at & small angle to the normal object plane, so that 
the position of sharp focus of the spectrum lines of 
different wave-length varies according to the chrom- 
atic aberrations of the system. f 

Two exhibits illustrate a new method of micro- 
radiography applied to the investigation of complex 
alloyed steels. Variations in composition give rise to 
a fino banded structure, and the identification of the 
elements responsible is possible: by selection of the 
exposing radiation. Another series, illustrating a 
technique for resolution testing in autoradiography, 
demonstrates the possibilities of the autoradiography 
of plant or animal tissue containing radioaotive 
tracers. Pinhole radiographs of the internal surface 
of the copper anode of a magnetron enables the 
distribution, direction and speed of the bombarding 
electrons, about which little is known in detail, to be 
determined (see Nature, 161, 244; Feb. 14, 1948). 

Nuclear plate photographs illustrate the natural 
disintegration of radium and radiothorium, & meson 
track 400 u long and the effects of selective develop- 
ment on nuclear tracks. Lowering the pH of the 
developer reduces the background} relative to the 
tracks; and addition of bromide restrains the develop- 
ment of alpha, tracks before affecting fission tracks. 
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Among the exhibits deserving special mention is - 
one of lightning flashes taken during a thunderstorm. 
Owing to the Clayden effect, a flash occurring at the 
beginning of the exposure appears as a black line on 
a grey background, while one occurring at the end 
of the exposure is white. Some high-speed oscillo- 
grams demonstrate that it is now possible to record 
photographically traces made at a writing speed ‘ho 
less than four per cent of the speed of light. There 
are also some fine cloud studies and a number of 
large-scale photographs of geological formations 
taken from the air. 

Some of the exhibits are also reproduced as lantern 
slides, which provide an interesting comparison with 
the prints. Unfortunately, they are ‘on different 
floors. The lantern slides also include some beautiful 
colour transparencies of crystals in polarized light 
and of photo-elastic stress patterns of loaded beams 
and other structures. . 

The medical photographs are-not numerous, which 
is perhaps just as well for the visitor’s peace of mind 
in view of the extreme ‘degree of clarity achieved in 
the reproduction of detail. 


PHYSICAL CHEMISTRY IN 
. PHARMACY 


T the British Pharmaceutical Conference held at 
Brighton in- August, the chairmen, Dr. N. 
Evers, gave an address entitled “The Importance of 
Physical Chemistry in Pharmacy”. He claimed that 
the importahce of this aspect of pharmacy has not 
been sufficiently appreciated in the past and that the 
pharmacist requires a wide knowledge of physical 
and chemical properties of materials. Dr. Evers said 
the pharmaceutical industry is probably concerned 
with a wider range of materials than any other, even 
including the food industry; and that the most 
important asset which the pharmacist possesses as a 
result of his training and experience is his familiarity 
with the properties of materials and his knowledge of 
their behaviour over a range of different circum- 
stances. 

In recent years an ever-widening range of new 
materials has been offered for the use of the phar- 
macist by the synthetic chemist ; substances which, 
if used with knowledge and skill, can be made to 
produce almost any desired properties in the product. 
In order to make the most effective use of these 
substances, the pharmacist requires a knowledge of 
the relevant physical chemistry. It should not be 
necessary to rely on the manufacturer of such pro- 
ducts for suggesting suitable formule, because only 
the user is in a position to know exactly what he 
requires of his product. It is all the more desirable, 
therefore, that he should possess the knowledge of 
physical chemistry which will enable him to produce 
new preparations by the use of such substances, 
either for the presentation of new drugs or for new 
methods of presenting old ones. ' 


Applications of Physical Chemistry 


Without introducing examples which are recondite 
or unusual, any attempt to make a list of physico- 
chemical phenomena which are encountered: by the 
pharmacist could .not fail to include the following 
sitems : ro 


` 


NATURE 


Sólubility Chromatograph: 

Tonization Rheology ind 

Hydrogen ion concentration Viscosity 

Buffer action Thixotropy 

Maas action and reaction velocity Properties of gels and mucilages 
Osmotic pressure Properties of suspensions 
Dialysis —— Aerosols e 

Surface tension Melting and solidification 
Emulsification, Surface properties of powders 
‘Vapour pressure ~. Electrolysis 

Ditfusion d Electrophoresis 

Colloids Radioactivity 

Adsorption Photochemistry 

Ton exchange 


This list does‘not include the applications of physical 
chemistry in'‘analytical chemistry, but only phen- 
omena which may be encountered in pharmaceutics. 

‘Large-scale manufacturing pharmacy employs 
many physico-chemical processes such as evaporation, 
distillation and drying. The design of plant for such 
proeesses involves problems which can safely be left 
to the chemical engineer; but the pharmacist who 
uses the products must have a sufficient knowledge 
of the underlying principles of the processes used to 
enable him to make a choice of the most suitable 
method from the point of view of both the effect on 
the product and of cost. For example, in a new 
process of drying, such as freeze-drying, there may be 
no previous experience tọ guide him, and each prob- 
lem requires its own solution to be worked out from 
physico-chemical Considerations. , 

‘The use of adsorberits in the pharmaceutical 
industry seems to provide endless problems for 
research. The purification of active principles by 
adsorption is not & process which has been much 
developed. It was used in the carbon adsorption 
process for penicillin, where incidentally it was found 
that comparatively few types of carbon were really 
effective adsorbents. Carbon has been used for the 
adsorption of pyrogens and ‘Permutit’ for the 
removal of traces of adrenalin from cortical extracts. 
Possibly the new base-exchango resins may have some 
uses in this type of work. - They have been used, for 
example, for the conversion of calcium penicillin to 
sodium penicillin. Chromatographic separation is not 
partieularly suitable for large-scale work, and prob- 
ably has its chief uses in the research laboratory and 
in'the purifieation of highly active substances which 
are only produced in small quantities. 

he sterile filtration of injections bristles with 
physico-chemical problems mainly connected with 
the adsorption of active principles by the filtering ' 
medium. Even sintered glass is not entirely guiltless 
in' this respect, and there are instances where no 
method of sterile filtration can be used without loss 
of;potency. There seems no doubt that in some cases. 
the filtering medium exerts a chromatographic effect, 
and that an initial adsorption may occur which is 
afterwards washed out. 


i l Rheology 


1 ài 

The science of rheology is defined by its chief 
exponent, Dr. G. W. Scott Blair, as concerned with 
the ''deformation and flow of matter". The two 
lectures given by Dr. Scott Blair recently to the 
Pharmaceutical Society gave an indication of the 
scope of rheology and its importance in pharmacy. 
It'is concerned with the properties of solids and 
liquids such as viscosity, surface tension, thixotropy, 
elasticity, hardness or softness, and those vague 
attributes which we know as ‘consistency’, ‘firmness’, 
‘springiness’, ‘toughness’, ‘tackiness’, ‘body’ and 
other such terms. Many of these properties are not 
measurable in a quantitative manner, and the human 
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thumb is the most valuable piece of apparatus avail- 
able for assessing them. The formulation of a product 
of the desired rheological properties is therefore 
largely a matter of experience. Nevertheless, these 
vague rheological properties are produced by a 
combination of well-known physical properties, and 
a man with a knowledge of the physical chemistry 
involved is definitely at an advantage. r 
Physical chemistry is not easy to make attractive. 
It is not so teachable as organie chemistry. It 
requires a knowledge of mathematics, which is 
repugnant to many minds, or, becausd of a lack of 
.early training in mathematics, the student cannot 
appreciate whatwhe is taught. Is the lack of interest 
in physical chemistry due to the fact that pharma. 
ceutical students do not appreciate its importance in 
their work ? Are the courses often merely general 
courses in the subject, in which no attempt is made 
to adapt them for pharmaceutical students or to 
bring home the applications of what they are taught 
to the practice of pharmacy ? Presumably the text- 
books used are well-known general text-books on the 
subject, in which pharmaceutical applications are not 
considered. Surely what is needed is for some genius 
to arise who will produce a classical text-book of 
physical chemistry for pharmacéutical students. No 
student should be taught applied physical chemistry 
before he learns the fundamentals of the subject, but 
physical chemistry should bé taught to students of 
pharmacy in the same way as organic chemistry is 
taught, with a bias towards medicinal compounds. 


ARTIFICIAL HUMAN 
INSEMINATION* 


HIS is & disappointing document. The Com- 

mission was asked “to consider the practice of 
human artificial insemination with special reference 
to its theological, moral, social, psychological and 
legal implications”. But the Archbishop in his 
preface states that it is not to be taken as a “Church 
document", though he does not explain what exactly 
such a document is. 

The two sections on the psychological and socio- 
logical aspects of the problem are admittedly based 
upon surmise, for there is no evidence on the subject 
available either in Great Britain or the United 

‘States, and for this reason it might have been well 
to omit them altogether; as’it is, very little weight 
ean be attached to them. 

The real importance of the report lies in two 
sections: one on the legal aspects, and the other on 
the theological principles. Both are able and clear, 
and obviously much thought has been given to them. 
It is, however, surprising that the religious statement 
comes at the end. One would have expected it at 
the beginning, where it should have constituted the 
major part of the report. For it is in this section that 
the Christian’ will look for an authoritative statement 
and for guidance, and it is here that a Committee 
appointed by the Archbishop of Canterbury is best 
qualified to speak. It will no doubt be accepted as 
the Church’s view; on the subject for many years to 
come, and for this reason alone could well have -been 
expanded. Here the question arises : Why does the 
‘Archbishop state that it is not to be considered as a 
“Church document"? Would it not have been 


* A Report of a Commission 2a. bd. eh by His Grace the Archbishop 
_ of Canterbury, (S.P.C.K.) 
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better if this section of the report, at any rate, had 
been drafted in such a way that it could have been 
taken as such ? If there had been any chance of the 
Church as a whole not accepting it, or of its altering 
its views, then it would certainly have been better 
for the report not to have made the definite recom- 
mendation that steps should be taken “to frame 
legislation to make the practice [of artificial in- 
semination—donor] a criminal offence” but to have 
withheld judgment on this point for a little longer. 
It does not seem possible to have it both ways, for 
when a committee appointed by the Archbishop 
advises that a certain practice be made a criminal 
‘offence, ' then such & recommendation, to carry 
weight, should bear with it the full authority of the 
Chair of St. Augustine. 

The lawyers have produced much the most vigorous 
section in the report, condemning artificial insemin- 
ation from the donor -8s adultery, and from them 
comes the first suggestion that it be made a criminal 
offence. They admit, however, that the questions 
which the practice raises Hdve not yet come before 
the English courts, and so far as English law is 
concerned they are only able to quote & speech of 
Lord Dunedin in thé House of Lords, concerning 
Russell v. Russell, 1924: “and fecundation ab extra 
is, I doubt/not, adultery- ” They quote, however, 
a Canadian case, Orford v. Orford, which occurred 
as far back as,1924, and in which a "wife alleged 
that she had been artificially insemjnated without 
her husband’s knowledge ; but they omit to, mention 
that no practitioner either here br in-Canada or the 
United States would countenance such? procedure, 
the consent of both partners being a, fundamental 
requirement. 

Since the publication of the Teport there has, 
however, been a case in the Supreme Court of New 
York State which has a direct bearing on the problem. 
In it the judge, Mr. Justice Greenberg, was asked to 
declare that a child whose mother had been arti- 
fieially inseminated with the husband's conseht was 
illegitimate. This he refused to do, saying that it would 
be “inhuman, inhumane and contrary to the highest 
concepts of sociology’. Further, he declared the child 
to be legitimate and the husband to be the legal 
father." 

The question of the artificial insemination of 
unmarried women is raised, but it is very difficult 
to believe that the Commission had any evidence 
that it has been practised in Britain, for all re- 
sponsible opinion is against it. Another point that 
might in fairness have been stated clearly is that 
the child of & married woman is presumed to be 
legitimate unless proved to be otherwise; a very 
difficult proof to produce, and the lack of which 
would make it impossible to enforce any law against 
donor insemination, when it has been performed with 
the husband's consent, unless, of course, the medical 
practitioner who performed the insemination himself 
gave information, thereby laying himself open, as the 
lawyers suggest, to a charge:of criminal conspiracy, 
which is indeed unlikely to happen. This again 
raises the question whether such law would have the 
backing necessary from the public to make it 
effective. 

The legal section is in strong contrast with the 
rest of the report, where obvious efforts have-been 
made to keep' à balanced and, charitable judgment. 
This is a pity, because unless. the' praotice is made 
illegal.—and it is very doubtful if'this will be done— 
artificial insemination is likely ‘to continue on the 
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very small scale that it has in the past ; in which case 
the law should be amended and added to in order to 
safeguard the interests of the small number of parents, 
medical men and, children involved, where these 
are threatened. There would seem, too, to be a 
parallel here with the law regarding abortion. This 
is illegal except where the mother's health is en- 
dangered. Would it not be possible that artificial 
insemination—-donor might be made illegal, too, 
except on the same grounds ? 

The findings of the Commission are that “assisted 
insemination” between husband and wife may be 
justified and, with one dissentient, that artificial 
insemination--husband may also be justified ; but 
that artificial insemination—donor is wrong in 
principle and contrary to Christian standards. It is 
further recommended that “early consideration 
should be given to framing of legislation to make 
the practice & criminal offence". 

It is pleasant to turn to the minority report by 
Dr. W. R. Matthews, the Dean of St. Paul's, who did 
not feel that he could sign the report. While every- 
one may not be in complete agreement with his 
views, all can admire the spirit which inspires them. 
He admits that he, like almost every normal person, 
finds the subject repugnant; but he does not, there- 
fore, think that this necessarily makes it wrong. He 
says of the Commission : "We should have done better 
if we had' been content to state what we believe to 
be the proper &ttitude of Christians to A.I.D. in the 
present circumstances, while reserving the question 
of its absolute condemnation in all circumstances to 
further stüdy"—an opinion which many puzzled 
people of goodwill are likely to endorse. 
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, , - THE JOHN INNES 
HORTICULTURAL INSTITUTION 


D 
HE John Innes Horticultural Institution is 
perhaps best known in the scientific world for 
its great part in genetical work, under its three 
msuccessive directors, Bateson, Hall and Darlington. 
While its contributions to science in the field of 


«cytogenetics have been so outstanding, sight must ' 


-not be lost of the more directly horticultural research 
in the applied sphere which has steadily progressed 
«at the Institution and which has resulted in advances 
«of knowledge no whit less important. 
the work has been a model of what applied research 
«should be, the scientific approach to the problems of 
the practical grower. The work of M. B. Crane on 
«compatibility and incompatibility in fruits illustrates 
this conception of applied. research in a striking 
«manner ; not only does it constitute an outstanding 
madvance in scientific knowledge, but also it is the 
Wtoundation of all modern systems of orchard po 
His "Fertility Rules in Fruit Planning" (Leaflet No. 4 
of the new collected edition of the John Innes 
MLeaflets*) is the vade mecum of all growers laying out 
maew plantations. 

No less important to the horticulturist is the work 
of W. J. C. Lawrence on the preparation of soil 
«composts for glasshouse plants. The aim throughout 
mthe work has been the standardization of materials 

* The Fruit and the" Boll: Collected Edition of the John Innes 


posue Edited by C. D. Darlington, Pp. vili-+62. (London: Oliver 
nd Boyd, 1948.) 38. 6d, net. 
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and methods so that growers anywhere may rely upon 
reproducible results of proved excéllence. It is a 
further and a large step in the direction of what is, 
after all, the goal of every grower—comrplete control 
over every Phase of a plant’s growth to the greater 
benefit ofimaen's nutritional and zxsthetic needs. 
Those who cavil at new scientific ideas as ‘inter- 
ference with Nature’ should pause for a moment to 
consider how every operation the gardener undertakes 
is ‘interfering’ with ‘natural’ processes. 

[mn this collécted edition of leaflets, prepared, as 
tHe preface states, "in order to put the grower, the 
gardener, and the seedsman into touch with the 
latest results of research”, a new leaflet on seed 
produetion has been added. This is of first importance 
to the horticulturist because it summarizes inform- 
ation which is difficult to find in print elsewhére. 


The élassification of field and garden crops by degrees : 


of, eross-pollination, the methods of isolation by time 
and distance, and the distinction between the needs 
of commercial and stock seed are vitally important 
to'all who embark upon the difficulf work of seed 
growing. N 

"Thé John Innes Institution has done great work 
for the horticulturist, and when it has settled into its 
new home at Bayfordbury; with the enormously 
greater potential facilities it will have, we may look 
forward to & new series,of these perie yet wholly 


scientific, leaflets. . H. SrovauvoN^ 
i 


(Meetings marked with an asterisk * are open to the public) 
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i. FORTHCOMING EVENTS 
| 


Monday, November 15 


MANOHESTER LITERARY AND PHILOSOPHICAL SOOTY Pt the 


Reynolds Hall, College of Technology, Manchester), at 5.3! 
Prof. L. Rosenfeld : “Conceptions of Foree in physics” wilde 
Memorial Lecture).* v 

INSTITUTION OF ELEGTRIOAL ENGINEERS, EDUCATION DISOUSSION 
CIRCLE (at Savoy Place, Victoria Embankment, London, W.C.2), at 
6 p.m.—Diseussion on “What Fundamental Principles should be 
Illustrated in Electrical Engineering Courses, and at what Stage 
od they: be Introduced ?” (to be opened by Prof. J. T. MacGregor- 

ortis G 

ROYAL GEOGRAPHICAL Socrety (at Kensington Gore, London, 
S.W.7), at 8.15 p.m.—Capt. D. P. Mason : “New Discoveries in British 
Antarctica". 
| Tuesday, November 16 

UNIVEBSITY COLLEGE, LONDÓN (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p.m.—Dr. S. J. F. Philpott: '"Psycho- 
logy as a Science”, I.* (Second Lecture will be given on Thursday, 
November 18.) 

ROYAL SOomEty OF ARTS, DOMINIONS AND COLONIES SECTION (at 
John Adam Street, Adelphi, London, W.C.2), at 2.30 p.m.—Dr. Basil 
Ai Schonland, P.R.S.: "Recent Scientific Developments in South : 

rica" 

Soomry OF CHEMIOAL INDUSTRY, AGRICULTURE GROUP (In* the 
Chemistry Department, Royal College of arn Inperial Institute 
Road, London, S, W.7), ‘at 2.80 p.m.—Mr. A. Muir: “Soil Survey and 
Soil Classification”. 


“Recent Advances in the Chemistry of 
"(Further Lectures on Tuesdays, November 23, 30 


INSTITUTION or ELECTRICAL ENGINEERS, MEASUREMENTS SEOTION, 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p. m, 
— Discussion on oe ee of Telecommunications Yitiolency" 
(to be opened by Mr. W., Wi 

SOOIETY OP CHEMICAL Diosa PLASTIOS GROUP (at tho "Institu- 
tion ‘of Mechanical Engineers Storey’ A Gato, St. James’s Park, London, 
S.W.1), at 5.30 p.m.—-Prof. J. Kendal 
land and the Development of Phonolie Plastics” (Baekeland Memorial 
Lecture). 

INSTITUTION OF THE ar ache INDUSTRY (at Sena Hall Caxton 
Street, London, S.W.1), at 7 p.m.--Dr. W. D. Rae: "Dielectric 
Heating of Rubber 

ROTAL SrATISTICAÉ Soormry, TeEs-sipp Sus-Grour OP THB 
INDUSTRIAL APPLICATIONS SEOTION {at the xU Selentific 
Institution, Middlesbrough), at 7.15 p.m.—Mr. L. T. Wilkins: "Ín- 

eentives and the Young Worker". 1 (To be repeated on Wednesday, 
NI vember 17, at 6.30 p-m., at the mde Chemical Industries 


“Club, 18 Lovain Place, Newcastle-upon-Tyne.) 


R.S.: "Leo Hendrik Baeke- ' 
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Wednesday, November 17 


INSTITUTE OF FUEL, NORTH-WESTERN SECTION (at Radiant House, 
Bold Street, Liverpool), at 2.30 p.m.—Mr. S. N. Duguid: “The Fight 
for Fuel Efficiency’. (To be repeated on Wednesday, December 8, 
at the Engineers’ Club, Albert Square, Manchester, at 6.30 p.m.) 

ROYAL METEOROLOGICAL Society (at 49 Cromwell Road, London, 
S.W.7), at 5 p.m.—Mr. F. H. Ludlam: “The Physics of Clouds". 

ROYAL MICROSCOPICAL SocrETY (at B.M.A. House, Tavistoék 
Square, London, W.C.1), at 5.30 p.m.—Dr. A. F. W. Hughes: “The 
R.M.8. Film Library”. E 

Soocmry ror VistrING Scientists (at 5 Old Burlington Street, 
London, W.1), at 7.30 p.m.—Discussion on ''Scientifle Man-Power'' 
(to be opened by Dr. C. P. Snow and Mr! P. H. Brind). 


Thursday, November 18 `- 


ROYAL SocrgTY (at Burlington House, Piccadilly, London, W.1), 
at 4,30 p.m.—Special General Meoting to consider the. Annual Report 
of Council; Mr. H. R. Marston: “The Scope and Activities of the 
Nutrition Laboratories of the Australian Council for Scientific and 
Industrial Research, Adelaide". 

LONDON MATHEMATICAL SoorETY (at Burlington House, Piccadilly, 
London, W.1), at 6 p.m.—Annual General Meeting; Dr. R. Rado: 
“Quantitative Covering Theorems”. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
5.15 p.m.—Prof. Ð. K. Rideal, F.R.S.: “Selected Topics in Colloids”. 
(Further Lectures on November 25, December 2 and 9.) 

UNIVERSITY OF LONDON (at King’s College, Strand, London, W.C.2), 
at 5.30'p.m.—Mr, C. W. Phillips: “The Excavation of the Sutton 
Hoo Ship Burial"'.* 


CHEMICAL SOCIETY, SOUTH WALES BRANCH (in University College, 
Cardiff), at 7 p.m.—-Prof. Wilson Baker, F.R.S.: “The Chemistry of 
Penicillin’. 

TEXTILE INSTITUTE, BELFAST SECTION (at Queen's University, 
Belfast), at 7.30 p.m.—Dr. R. H. Sloane: “The Electron Microscope’. 

UNIVERSITY OF LONDON (at Wye College, Wye, Kent), —Mr. R. L. 
Wain: “The Chemist and Problems in Plant Protection".* 


Friday, November 19 


INSTITUTION ‘or CHEMICAL ENGINEERS (in the English Theatre, 
the University, Edmund Street, Birmingham), at 4.80 p.m.—Prof. 
F. H. Garner: "Extractive Distillation’. 

INSTITUTE OF NAVIGATION (at the Royal Geographical Society, 
1 Kensington Gore, London, S.W.7), at 5 p.m.—Dr. G. N. Harvey: 
“Magnetic Compass Problems, a Fresh Approach”. 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey's Gate, St. 
James's Park, London, S.W.1), at 6 p.m.—Mr. K. Baumann: “Heat 
Engines” (Thomas Hawksley Lecture). 
. ROYAL INSTITUTE OF CHEMISTRY (at the Geological Society, Burl- 
ington House, Piccadilly, London, W.1), at 6 p.m.—Prof. J. C. Earl: 
“Some Experimental Studiesin the Chemistry of Nitrogen Compounds’’ 
(Streatfelld Memorial Lecture). : 

SOCIETY OF DYERS AND COLOURISTS, MANOHESTER SEOTION (ai 
the Midland Hotel, Manchester), at 6.30 p.m.—Dr. E. Krahenbuhl : 
“New Principles in the Continuous Dyeing of Wool”. 

PLASTICS INSTITUTE (at the Engineers’ Club, Albert Square, Man- 
chester), at 6.45 p.m.—Mr. A. A. K. Whitehouse: ‘‘Polystyrene’’. 

INSTITUTE OF PHYSICS, MANCHESTER AND DISTRICT BRANCH (in 
the New Physics Theatre, The University, Manchester), at 7 p.m.— 
Dr. A. B. D. Cassie: “Physics in the Wool Industry”. 

Socrety OF INSTRUMENT TECHNOLOGY, MIDLAND SECTION (at the 
Arden Hotel, New Street, Birmingham), at 7 p.m.—Mr. Eric E. 
Hancox: ‘Thermocouples’, 

SOCIETY OF GLASS TECHNOLOGY, NORTH-WEST SECTION (at the 
Gas Showrooms, Radiant House, Št. Helens), at 7.15 p.m.—Prof. 
W. E. S. Turner, F.R.S.: '*The Fundamental Basis of Glass Smelting’’. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. F. E. Simon, F.R.S.: ‘‘Power Sources and Power 
Utiljzation’’, 


Thursday, November I&—Friday, November 19 


SCIENTIFIO INSTRUMENT MANUFACTURERS’ ASSOCIATION (at Caxton 
Hall, Westminster, London, 8.W.1).—Symposium on “The Applica- 
tions of Electronics to Research and Industry". 


Saturday, ‘November 20 € 


ROYAL AERONAUTICAL SOCIETY (joint meeting with the HELICOPTER 
ASSOOIATION, at the Institution of Civil Engineers, Great George 
Street, London, S.W.1), at 11 a.m.—Discussion on ‘Helicopters’. 

LONDON Country CouNOIL (at the Horniman Museum, London 
Road, Forest Hill, London, S.E.23), at 2.30 p.m.—Dr. E. Ashworth 
Underwood: “Artists, Anatomists and Anatomical Iillustration’’.* 


APPOINTMENTS VACANT 


‘ 
APPLICATIONS are invited for the following appointments on or 
before the dates mentioned: 
VETERINARY SURGEONS (6), and a FIELD and RESEARCH OFFICER, 
in the Department of Veterinary Services, Southern Rhedesia—T he 





Office of the High Commissioner for Southern Rhodesia, 429 Strand, 


London, W.C.2 (November 19). : 
4 
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LECTURER (Grade I) IN ELECTRICAL ENGINEERING—The Secretary, 
The University, Edmund Street, Birmingham 1 (November 20). 

MEOHANIGÁL ENGINEERS (3, Senior Principal Scientific Officer 
Grade) in the Royal Naval Scientific Service, for (a) design and de- 
velopment of torpedoes, o design and development of fire control 
directors for H.M. ships, (e) for charge of the engineering division at 
H.M. Underwater Detection Establishment, Portland—The Secretary, 
Civil Service Commission, Scientific Branch, 27 Grosvenor Square, 
London, W.1, quoting No. 2305. (November 25). 

Puysloists (Senior Scientific Officer and Scientifle Officer Grades) 
in Ministry of Supply Research and Development establishments in 
S.E. England—The Ministry of Labour and National Service, Tech- 
nical and Scientific Register (K), York House, Kingsway, London, 
W.C.2, quoting A.365/48A (November 27). 

INTERNATIONAL WOOL SECRETARIAT WOOL ItESEAROH SOHOLAR- 
SHIPS—The Registrar, The University, Manchester 13 (November 


30). " 

HAROLD JOHN COTES FELLOWSHIP IN PROTEIN ENZYMOLOGY-—The 
Registrar, Imperial College of Science and Technology, Prince Consort 
Road, London, 8.W.7 (November 80). 

LECTURER IN ZOOLOGY in connexion with teaching to veterinary 
students in the, University of Glasgow and Glasgow Veterinary College 
—Mr. James Austin, County Buildings, 140 Ingram Street, Glasgow, 
C.1 (November 80). 

AERODYNAMICISTS (Senior Scientific Officer and Scientific Officer 
grades) for Ministry of Supply posts in London-—The Ministry of 
Labour and National Service, Technical and Scientific Register (K), 
w House, Kingsway, London, W.C.2, quoting A.364/48A (November 

TN 4 


DIREOTOR OF RESEAROH—The British Gelatine and Glue Research 
Association, Sardinia House, 52 Lincoln’s Inn Fields, London, W.C.2 
(November 80). I] : 

LEOTURESHIP IN VERTEBRATE ANATOMY in the Department of 
Zoology of University College, Ibadan, Nigeria—The Secretary, Inter- 
University Council for Higher Education in the Colonies, 8 Park Street, 
London, W.1 (November 30). 

LECTURER IN THE DEPARTMENT OF ANATOMY of the University of 
the Witwatersrand, Johannesburg—The Secretary, Association of 
Universities of the British Commonwealth, 32 Woburn Square, London, 
W.C.1 (December 15). 

READERSHIP IN PHYSIOLOGY at London Hospital Medical College- 
The Academic Registrar, University of London, Senate House, Lon- 
don, W.C.1 (December 16). : 

SENIOR LECTURER IN BIOOHEMISTRY in the, University of Melbourne 
—The Secretary, Association of Universities òf the British Common. 
wealth, 32 Woburn Square, London, W.C.1 (December 31). i 

TUCKER-PRICE SCIENTIFIC RESEARCH FELLOWSHIP for research in» 
mathematics, scfence or an allied subject—The Secretary, Girton 
College, Cambridge (January 15). . : 

HEADSHIP OF THE COLLEGE—The Clerk, National College of Rubber 
Technology, Northern Polytechnic, Holloway Road, London, N.7. 

TECHNICAL ASSISTANT (Development) in the Directorate of Ordnance 
Factories (Filing), under the Ministry of Supply— The Technica 
and Scientific Register (KX), York House, Kingsway, London, W.C.2 
quoting F.911/48A. : ' 

SENIOR EXPERIMENTAL OFFICER '(Chemist, male) in the Plant 
and Animal Products Department for laboratory work in connexior 
with investigations of Empire raw materials of plant and anima 
origin—The Establishment Officer, Imperial Institute, Sopth Kensing 
ton, London, S.W.7. : 

CHEMISTS (2, male) for works in a N.E. Scottish town, ‘preferably 
with some experience in electro-chemical and physical chemistry— 
The Ministry of Labour and National Service (K), York House, Kings 
way, London, W.C.2, quoting F.812/48A. 

ORGANIO CHEMIST to take charge of a small group for fundamental 
work on the organic chemistry of cellulose— The Acting Secretary 
So poron Research Association, 58 Whitworth Street, Man 
chester 1. 

ASSISTANT (with Inter.B.Se. or equivalent) FOR ANALYTICAI 
LABORATORY—The Assistant Secretary, British Coal Utilizatio: 
Research Association, Randall Road, Leatherhead. 

TEOHNIOIAN (Grade II) IN THE DEPARTMENT OF ANATOMY—Tlu 
Secretary, University College, Gower Street, London, W.C.1, quoting 
Anatomy/2. . 

GEOLOGIST IN THE DEPARTMENT OF WATER DEVELOPMENT, Tangan 
yika—The Director of Recruitment, Colonial Service, 2 Sanctuary 
Buildings, Great Smith Street, London, S.W.1. . $ 

CHEMISTS Or ENGINEERS (2) as Experimental Officers in a Ministry 
of Supply Research and Development Establishment near London 
for work in connexion with the design and use of electronic andj othom 
instruments required for the investigation of combustion and alliec 
processes- The Technical and Scientific Register (X), York House 

ingsway, London, W.C.2, quoting F.903/48A. 

CuEMIsts (Senior Scientific Officer, Scientific Officer, Experimenta: 
Officer and Assistant Experimental Officer grades) in Ministry o 
Supply Research and Development Establishments near, Londom 
iml odty of posts are in the physical and analytical flelds)—Th« 
Technical and Scientific Register (X), York House, Kingsway, London» 
W.C.2, quoting F.900/48A. . À 

CHIEF ANIMAL PHYSIOLOGIST, à BACTERIOLOGICAL CHEMIST, anc 
on EXPERIMENTAL ENGINEER, in the Dairy Research Institute, Masse: 
Agricultural College, Palmerston North, New Zealand—The Hig 
Commissioner for New Zealand, 415 Strand, London, W.C.2. 

FARM, MANAGER for the Headquarters Station of the East Afric. 
Agriculture and Forestry Research Organisation, near Nairobi—Th 
Under-Secretary of State, Colonial Office (Research Department)» 
Sanctuary Buildings, Great Smith Street, London, S. i 

SENIOR LECTURER IN CHEMISTRY— Ihe Clerk to the Governors 
Chelsea Polytechnic, Manresa Road, London, 8,W.3. 

LECTURER IN CHEMISTRY to Intermediate B.Sc. stage—The Prin 
cipal, Medway Technical College, Gardiner Street, Gillingham, Kent. 

ASSISTANT CONTROLLERS (En: ineering) (Ref. No, 27323/8A), ane 
ASSISTANT CONTROLLERS (Radio) (Refi No. 27823/[8), in the Depart 
ment of Telecommunications, Federation, of Malaya and Singapore- 
The Director of Recruitment, Colonial Service, Sanctuary Buildingr 
Grent Smith Street, London, S.W.1. 
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MATERIAL AND ETHICAL 
l PROGRESS 


HE need for restoring the balance between man’s 

material and his spiritual advance has been a 
recurring theme in scientific discussion, and in the 
writings of such men as Louis Mumford and K. 
Mannheim, since the memorable presidential address 
given by General Smuts at the centenary meeting of 
the British Association. Papers contributed by Prof. B. 
Dobrée, and by Dr. D. M. Emmet, Prof. T. W. Manson 
and S. Hird at two discussion groups on ''Seience, 
the Universities and the Modern Crisis” arranged by 
the Manchester Literary and Philosophical Society 
in 1944-45 are specific examples of this trend of 
thought. More recently, Sir Henry Tizard struck the 
same note as a minor theme in his own presidential 
address at Brighton, and’ Lord Samuel’s evening 
discourse on “Science and Philosophy” called im- 
peratively to science to join philosophy and religion 
in promoting a synthesis which would be adequate 
to redeem this age from past calamities and rescue 
it from present dangers. . . 

The approach to this problem of balance or of 
Synthesis has been made from various sides: from 
that of education, as in the Manchester discussions ; 
of philosophy, as with General Smuts and Lord 
Samuel; and of religion, as in an important 
section of the recent report of the Lambeth Con- 
ference. It has also been approached from that of 
human relationships. The importance of such 
relationships in industry and in the' State give 
special interest to the study of the critical problems 
in human relationships to-day at the ‘Present 
Question Conference” held in Birmingham last year. 
The addresses and discussions at that Conference have 
recently been published*. They follow the discussion 
at an earlier conference of the question “Is the 
present chaos caused by lack of scientific plarfning 

oft by failure to recognize the reality of spirit ?" It 
vis to be hoped that addresses and discussions at the 
V Gontirencs last August on the problem of leadership 
in a free society, which are in sequence with those 
contained in the present pamphlet, will likewise be 
available at an early date. 

In introducing the three lectures, by Dr. J. H. 
Oldham, Mr. Herbert Read and Mr. G. W. Knight, 
which, with the subsequent discussions, comprise this 
pamphlet, the editor maintains that we are concerned 
less with a problem to be solved than with an idea 
to be experienced, and that the creative power in the 
soul of man which in a mechanical age makes it 
possible for him to become & person is the same 
principle that in earlier ages has given life and order 
to society. Dr. Oldham, pointing out that the 
answer to the question regarding human relations 
depends on one fundamental belief about the essential 
nature of man, proceeds to a penetrating analysis of 
the implications of a free and tolerant society and its 
maintenance in the face of threatened domination by 
impersonal forces and central direction by ‘social 


* Question : Vol. 1, No. 1, July 1948. The Critical 
Problem in Human Relationships Today. By G. Wilson Knight, 
Herbert Read and Dr. J. H. Oldham. Pp. 87. (London: Hammond, 
Hammond and Co., Ted.) 28. 6d. net. 
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engineers’, or planners. In the modern period of 
history men have come more and more to think of 
themselves as individuals in a world which it is man’s 
primary business to understand, explore and sub- 
ordinate to his own purposes. We have now to ask 
whether this is the only attitude, or even the most 
important attitude, of man to his world. ` 

Dr. Oldham suggests that this is the point on 
which some of the most: creative minds to-day are 
working ; and he develops the conception of Martin 
Buber and Nikolai Berdyaev, implicit, perhaps, too 
in the writings of Ji acques Maritain, that there is a 


fundamental difference in our relations to things and : 


our relations to persons. He acknowledges the 
influence of the German philosopher Eberhard 
Grisebach on his thinking, and emphasizes the 
implications for social and political life of this truth : 
that man is fundamentally a person and that he finds 
his satisfaction and happiness, not in solitariness but 
only in a living relationship with other persons. The 
'eritieal issue is whether our present preoccupation 
with things is to be made instrumental to the growth 
of true community, or whether we are going to be 
increasingly subject to the domination of things. 
Both individualism and collectivism are, in fact, a 
complete denial pots of the person and of, com- 
munity. 

The task of restoring the balance of human life, 
which is immensely complicated by the technical 
developments of our civilization, involves learning or 
re-learning personal relationships in the family, the 
neighbourhood and the workshop at the level of our 
own. personal attitude or behaviour. Next, we have 
to develop ways in which, by the formation of human 
associations, persons educate and discipline them- 


. selves, through relations of mutual responsibility and 


mutual obligation towards one another. Only in 
thesexsmall groups are full and lasting relations 
between persons possible. In spite of Dubreuil’s 
experiments, even in industry the implications of the 
Western Electric investigations associated with the 
name of Prof. Elton Mayo are not widely appreciated. 
The human problems of an industrial civilization are, 
as he pointed. out in his last book, the key to indus- 
trial rélations and to the development by man of the 
skill ito live with his fellows as persons in genuine 
human relationship. 

* Boyond this we have to provide opportunities for 
people to learn in co-operation with others those 
wider aspects of citizenship which concern our 
general life. Here alone can we develop the real core 
of resistance to totalitarianism. The development of 


a hierarchy of groups—families, towns, counties, 


regions, trade unions, universities—with healthy and 
vigorous lives of their own, is the suresb way of 
resisting effectively the encroachments of central 
authority and thus maintaining a free society. The 
preservation,notmerely of freédom of the humanspirit, 
but also of those other freedoms, of utterance and 


investigation, upon which that spirit is nourished, . 


ultimately depends upon the existence of such groups. 
Moreover, they offer, too, an invaluable means of 
reaching that decisign which may have to be made 


.*as to which in practice are the vital freedoms to 
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preserve and which must be surrendered to preserv 
the others. Local associations with a strong, healthy 
independent life of their own«are the only means « 
securing a body of citizens alert to detect ap. 
protect those points at which freedom is. threatene 
and who will not be deceived by the casuistry « 
totalitarianism into surrendering those freedoms whic 
are essential to the growth of the human spirit. Thi 
pattern of Dr. Oldham’s thought can be traced i 
Lord Lindsay’s ‘Religion, Science and Society in th 
Modern World", as well as in Prof. Elton Mayo’s an 
Dr. K. Mannheim’s books. | 

Mr. Read’s paper, on “The Moral Principle j» 
Education”, has for its theme that in education w 
must give priority to all forms of æsthetic activity 
because in the making of beautiful things the emotior 
crystallize into what are in effect social patterns, th 
patterns assumed by human relationships. M 
Knight gives -a fresh interpretation of the positi 
aspects of Nietzsche., Both offer a profound an 
more constructive contribution than any of tk 
miscellaneous papers in ‘‘Civilisation’’*, a collectic 
of essays by J. Prévost, L. de Broglie, A. J. Toynbe» 
H. Nicholson, R. Speaght, M. de Corte, Aldot 
Huxley and others, through which runs the leit mot 
of a dying civilization—a pessimism almost. entire 
unrelieved by any birth-pangs of ia new age, or eve 
the hope of & new civilization. $ 

It is true that here also it is recognized that me 
need to renew their belief in the eternal values, ane 
that civilization must have spiritual foundation: 
but however searching the criticism of the weal 
nesses of civilization, it is pervaded by a spirit . 
defeatism. rather than by any firm confidence th» 
man will triumph over the new barbarism. T) 
brilliance and confidence that mark the no le 
searching analysis of Charles Mayer in "L'Homme » 
vaut que par le progrés"T are absent. Devastatir 
and disconcerting as is Charles Mayer in some of tM 
criticisms of this age which he puts into the dialogm 
between the Parisian citizen Durand and the phil 
sopher-scientist Neon, there is unwavering faith 
the ability of man’s spirit to transcend and transfor 
his material environment. As André Mauroig remar. 
in his preface, Mayer’s central theme may be sur 
marized: “Il faut cultiver notre esprit”. 

In upholding the idea of progress, in which. 
many in this generation have lost faith, Mayer rang 
over '& wide field and is often stimulating and su» 
gestive in his comments on such diverse themes 
freedom, science and morality, feminism, unemplo 
ment, education, capitalism, private property, medic 
practice, scientific research and social institutio: 
He writes with a refreshing forthrightness, and. thc 
who are moved, to contest any of the scientific pris 
ciples of a progressive materialism or the princip. 
of a progressive conception of the individual and, 
society with which he concludes the first two pa: 
of his book, can scarcely fail to appreciate the lucid: 
and liveliness of his argument. It is a book whim 
carries & message of hope and, materialist as he 


* Civilisation. Edited by F. Bire Chemins du Monde, No 
(Paris: Éditions de Clermont, 1947.) 100 francs. 

t L'Homme ne vaut que par le progrès. Par Dr. Charles Ma 
Pp. 401. (New York : Éditions de la Maison frangaise, Inc., 1945.) 
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Mayer reaches, but for different reasons, a belief in 
the same values as those put forward in the Lambeth 
Conference report. The social order is indeed, as the 
Eneyclical Letter puts it, all the time being made by 
the thoughts men think, the loyalties they honour 
«and the deeds they do or leave undone. The world 
ig adrift because it is defying the moral law and 
repudiating that divine authority which is the basis 
first of justice and then of peace. ' 

Here then is a fresh challenge to;seek out at all 
Mevels those new forms of social organisation which 
ure necessitated by the power for the better ordering 
‘of the world which the new discoveries and technical 
Knventions of our time have given us. The very 
condition of survival is the transcendence of outworn 
experiments in the way of living and social institu- 
Kions. We have to concentrate anew man's moral 
and spiritual capacities ty employ the material 
'nstruments as servants of new. possibilities for human 
«well-being. Free institutions.cannot be safeguarded 
wolely on a secular basis; and democracy demands 
wor its working those qualities ‘of self-restrained 
liscipline such as ‘have flowered in the training 
provided by Christian fellowship; while, as the 
Lambeth report wisely reminds us, we must not 
allow the State to disregard or throw away the 
experience aid « goodwill. which’ are found in 
voluntary social’ service. ' 

The diverse.issues raised in these three publications 
mever obscure the’ challenge which they offer to 
‘undamental thótightregarding the moral and spiritual 
values on which alone the rebuilding of Europe and 

"ur own recovery can be based, and through which 
«ve must find the means to avert the menace which , 
lussian communism offers to the human spirit. With 
hat challenge to thought, Mayer and Oldham at 
«east point out ways in which we can begin to work 
wut new means, alike in industry and in society as a 
whole, of safeguarding the' freedom of the human 
poirit and establishing the human relationships which 
will remove the strain and stress handicapping our 
ffort at even economic recovery. These are issues 
which touch the scientific man himself very closely, 
sor they form part both of the strategy and the 
sactics by: which men must secure the conditions in 
‘hich the human spirit can express,itself freely and : 
xceatively in science and art and human affairs. The 
mea within which that freedom is possible is steadily 
sing narrowed. Independently of the merits or 
«emerits of particular proposals for the nationalization 
f industry, the passing of increasingly large areas of 
conomie life under State control has repercussions 
sa human freedom which ought to.be weighed before 

«nd. not after.those measures are implemented... 

Here, indeed, is a practical issue to which not only 
mon of science but also professional ‘associations, 

ade unions, the churches, the universities and other 

'oups should address themselves as a matter of 
«gency. These publications give a valuable lead; 

ut there is much to be done before we can elaborate 
ather the strategy or. the tactics of freedom’ and 

aply them successfully to particular issues of the 
ay. Dr. C. E. Rayen, vice-chancellor of the 
niversity of Cambridge, remarked recently that 
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creative freedom is the governing concept of university 
life. It is a vital element in the life of any free com- 
munity. ‘But any such community that hopes to 
survive to-day must not think of freedom as a passive 
state in which we can do as much or as little as we 
like. As the Queen remarked at Cambridge in 
reference to Dr. Raven’s words, freedom is something 
more—a force, a dynamic organism which enlivens 
everything it touches. It is a culture of the mind 
produced and nourished by the processes of education. 
Not the least responsibility of men of science to» day, 
individually and collectively, is to join with all those 
forces which are'seeking to safeguard the free society, 
and to renew the moral and spiritual forces upon 
which the creative power of Western civilization 
depends. 


DR. ROBERT BROOM: 
NATURALIST . 


Special Publication ‘of the Royal Society of South 
‘Africa 

Robert Broom omire Volume. Edited on 

behalf of the Society and the Bernard Price Founda- 

tion of the University of the Witwatersrand by 

Alex. L. du Toit. Pp. v+257. (Cape Town: Royal 

Society of South Africa, 1948.) 29s. 


HE Royal Society of South Africa has honoured 

. Dr. Robert Broom, of the Transvaal Museum, 
Pretoria, on the occasion of his eightieth birthday, 
by, publishing a volume of papers by many men on 
» subjects to our understanding of which he has so 
greatly contributed. After.a delightful introduction 
by! General Smuts, we are given a short biography 
and some personal reminiscences by D. A. Roberts ; 
_ then follow a number of articles dealing wit}! fossil 
reptiles, the field of study within which so much ‘of 
Broom’ s work. has lain. 

Beginning with accounts of the structure of the 
mammal- like reptiles of South Africa, designed to 
elucidate. the mode of origin of mammals, , Broom 
passed on to earlier forms, which include their 
ancestors,- and in so doing revolutionized our ideas 
of phylogeny, and gave the clue to our present 
classification. 'This series ends with a most valuable 
discussion of the climatic setting of the Karroo 
reptiles by Mr. du Toit. 

Then follows a series on the fossil men and man- 
like, apes of Africa, works which owe their existence 
to the early recognition by Broom of the rightness 
of Dart’s views about the position in the anthropoids 
of the young skull of Australopithecus. 

Inspired by this find in a cave in the Transvaal, 
Broom examined very many caves and by dogged 
‘persistence found those marvellous: fossils which he 
has {so accurately interpreted as members of a new 
family of the Hominide, giant apes, adapted to life 
in semi-arid lands, walking erect like men, with man- 
like |teoth, but' with an ape’s brain. The discovery 
and description of these animals is beyond all question 
the most important contribution to our knowledge 
of the primates, other than man himself, which has 
been made for a hundred years or more. 

‘But Broom has also made additions of funda- 
mental importance to our understanding of the 
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human races which have in the past inhabited South 
Africa. Here again he gave the impetus to the active 
interest in this subject in South African universities, 
Shown by several papers in the commemorative 
volume, in which the authors, whether they agree 
or differ, are at one in starting their arguments from 

Broom's fundamental works. 

Broom’s first interest was in embryology, and it is 
appropriate that the volume should include papers 
in this field. 

Broom has always held that taxonomy in the 
restricted sense of specific discrimination is not only 
valuable and necessary, but also demands from the 
man who does it altogether exceptional judgment. 
‘Throughout his working life, Broom has described 
new species—hundreds of them in fact—and it is 
pleasant to find new species here described. 

The volume contains—unusually but most fortun- 
ately—a paper by Broom himself in which is de- 
scribed a whole series of small Theriodonts of very 
great interest. 

-A bibliography of Broom’s published scientific 
work which ends the volume includes a list of 402 
papers, beginning in 1885, when he was nineteen 
years old, with a paper on the volume of mixed 
liquids, in the Proceedings of the Royal Society of 
Edinburgh, and continuing until to-day, so that it 
needs addition. 

' Broom’s life-work is unparalleled by that of any- 
one now living. In its range, in its mere mass, it 
recalls the great Victorians, Owen, Huxley and 
Lankester ; and in its quality, in the extent to which 
modern work in many fields can be traced back to 
it, and in the ‘verve and vigour which it shows, it is 
indeed worthy to be compared with that of these 
great men of the past. D. M. S. WATSON 


THE ANATOMY OF 
CO-OPERATION | 


Managers, Men and Morale 

By Wilfred B. D. Brown and Winifred Raphael. 
viit163. (London: 
10s. 6d. net. 


ERHAPS the most outstanding event in the 
industrial story of Britain in the 1940’s is the 
advancement in the technique of co-operation between 
master and man—or, between managers and em- 


Pp. 
Macdonald and Evans, 1948.) 


ployees, to put it into its modern wording. Admittedly ` 


that story has not everywhere been characterized by 
undisturbed harmony; but as to the extent of the 
progress ‘achieved, and its soundness in fact, there 
can be little room for doubt. In the main, the 
achievement has been in the realm of formal relations 
between organised parties, that is, procedures for 
negotiation and continual consultation between 
representatives: employers’ federations and trade 
unions on an industry basis, or managers and shop 
stewards at the individual factory level. Yet there 
has been an advance, too, in the more informal pattern 


of consultation that is inberent in the everyday con- ' 


tact of manager and supervisor: with the men and 
women under their jurisdiction-—an advance measured 
chiefly in widespread recognition of this factor as 
an element in executive responsibility. This fact of 
employee relationships is, many authorities are 
coming to agree, of greater significance in the conduct 
of industry than the formalized’ pattern characterized 
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by a meeting of ‘sides’ across a table, more often 
glaring than smiling, and more often interested in 
their own respective good rather than i in the pursuit 
of a common task. 

It is with this subtler yet more santil form of 
co-operation that the present book is concerned. 
“Our theme has been that the practice of manage- 
ment should be based on certain fundamental hypo- 
theses concerning the reactions of the human being 
to his social environment. . . . We have been organ- 
ising the production of goods and services for two 
hundred years with ever increasing success if we 
measure our achievements in terms of production; 
but with a most noticeable lack of success if we 
measure in terms of the effect of our organisation on 
those engaged in the process of production. Indeed, 
it almost looks as if the degree of co-operation, pride 
in work and happiness, arising out of the association 
of human beings in industry, is less to-day than it has 
ever been. People have more material possessions 
to-day, but less psychological satisfaction from. their 
association with the results of our organising.” 

The framework of the book has been erected to 
provide for a full study of the fundamentals of 
co-operation at all levels—the board of directors, the 
senior executives, the specialist managers and staff, 
the supervisors and the operatives themselves. The 
authors frankly disclaim any pretence to a ‘text- 
book’, and the chapters devoted to each of these 
manager-levels are in no sense’ a teview of the 
detailed , practices of management. They are, 
instead, a scrutiny of the means of ,creating and 
maintaining a sense of common task; they describe 
the anatomy of co-operation, not just the skeleton, 
but the nervous system as well, and their illustrations. 
draw. chiefly on the nervous system in action. Wit- 
ness this momentous paragraph from the introductory 
chapter: “If we attempt to achieve efficiency in the 
hope that happiness will follow, we are usually putting 
the cart before the horse. Nobody can work efficiently 
while suffering a sense of injustice, grievance ol 
frustration, Good work cannot be turned out unde» 
such conditions. It is clear, therefore, that the task 
of the manager is to achieve efficiency through happi: 


.ness. It is useless to look at the group we commanc 


and say to ourselves: ‘I have done everything that : 
man can reasonably be expected to do to make these 
people happy, and consequently they should b» 
happy. Now I can forget that issue and concentrate 
on efficiency.’ A manager must continually observe 
his subordinates and courageously face the facts. I 

they are not happy, it is useless to escape from the 
responsibility which that fact imposes upon him b» 
assuring himself that they ought to be happy. Hi 

job is to find out why they are dissatisfied ; then tv 
do everything possible to eliminate the causes o 

their dissatisfaction.” 

To say that this book will be misunderstood ane 
misinterpreted is to pay & compliment to the faz 
sighted approach of its authors. One reader ha 
commented—and many may sympathize with hin» 
—on the curtailment of the authority of managemen» 
that their teaching represents, as though replacin 
woolliness of discussion for the firmness of decisior 
But such readers have not grasped the essentit 
principles of the study or the real implications ¢ 
what the authors are saying. A little'more unkindly. 
one could say that they have overlooked a faire 
lucid passage in Chapter 7:/ “We are not trying t 
suggest in any way that authority should be share: 
The final a must rest with the executive, wh» 
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bears the ultimate responsibility. But Mary Parker 
Follett was abundantly right when she talked about 
‘de-personalizing orders’. An order must be seen to 
"be the ‘law of the situation’ if it is to be readily 
accepted. It will create resentment if it appears to 
Woo the whim of the manager. The object of discussing 
-& problem with a group is to find out what the 
situation is, rather than to put upon them the 
responsibility of making a decision.” There is, in 
mfact, quite a possibility that some readers will squirm 
at the strikingly autocratic tone in which it is sug- 
zested (in Chapter 4) that a managing director might 
«introduce functional experts into his firm. 

There are a lot of things that could be said about 

«his book—mostly good things !—and there are a lot 
of points that could very usefully be taken up for 
examination or emphasis. In the compass of a short 
aceview, however, further comment is perhaps best 
sonfined to a selection of the more fundamental 
missues. The chapter on “The Outside Consultant” is 
an unusual feature in & serious book on management ; 
«this is an excellent chapter, objective and balanced 
win its appraisel of the part that the experb consultant 
wan play in the advancement of the practice of 
«management. It has a special relevance to immediately 
«contemporary conditions and is a welcome recognition 
«of the value of the soundly established professional 
«consultant in a new domain. 

Chapter 7, "Attitudes in Industry", is again a new 
"feature, describing recently developed techniques for 
«assessing public opinion within a factory on matters 

that reflect the Outlook and competence of manage- 
ment and so are pointers to the level of morale. A 
kind of ‘Gallup poll of an industrial organisation 
would be & popular deseription of the process, though 
the techniques described are of far less importance 
than the recognition, which they imply, of influence 
that the impact of management can exert on the 
Mouman tone of the organisation. In one sense, this 
«chapter points to a method of diagnosis or study of 
the anatomy of co-operation, and underlines the 
authors’ own conception of the scientific method in 
industrial relations— "Management," they say else- 
where in the book, “is a problem of human relations. 
By definition the manager attains his objective 
“through the government of others. His principal 
mask is therefore that of establishing good relations 
with those others, both his subordinates and his 
«seniors. If management is to be scientific, it must 
sall upon the'knowledge and experience of those who 
we expert in group relations.” This is different only 
n wording from F. W. Taylor's plea that among the 
factors in the industrial situation which should be 
made tho subject of systematic analytical study are 
"the motives that influence men”—a thought which 
outs the notion of scientific management in a setting 
very different from that habitually attributed 
w5o it. 

From scientific method to the establishment of 
orinciples is in logical sequence, and so it is fitting 
shat the concluding chapter should refer to targets 
‘embodying certain principles of organisation". 

BGogrettably, the authors have allowed themselves to 
xe deluded into reproducing "principles [which] are 
0 be read as a description of what is actually done 

«n one organisation”’—a conception that is difficult 
i0 square with the customary connotation of 
principle’. But if the title ‘target’, as used in the 
shapter heading, is given to these lists they un- 
loubtedly stand as valuable prescriptions for the 
setterment of management. 
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If there is any serious criticism of this study, it is 
its unmitigated ‘producer interest’ ; its whole content 
is aimed at the well-being of those whose lot in life . 
casts them in the processes of manufacturing. 
Admittedly, the book is not meant to be a study of 
economies; but there are many points at {which 
certain assumptions have obviously been made as to 
the purposes'of industrial activities and their relative 
role in the scale of social values. Those assumptions 
have clearly been made in terms of the prior interests 
of the producers—of the workers and managers 
engaged in manufacturing industry. Specific evidence 
is difficult to cite, the only clear case being the 
relegation of consumer interests to the fifth place 
out of six items to which surplus revenue should be 
devoted (p. 155). 

‘The existence of purchasers is thinly recognized i in 
the first principle set out as a basis on which a 
worker can identify himself with the purposes of an 
industrial community (p. 93), though economists 
(as well as citizens who have lived through the years 
1945-48) would argue that only a price mechanism 
could determine what manufactures are of no value 
to consumers because they are either ‘a fake’ or 

‘useless’ or ‘gimerack’. Consumers—who are really 
just the workers and managers without their overalls 
—have unaccountable bases of preference ! 

‘It is high time that the professional manager 
and the technologist recall to mind that the primary 
purpose of the economic system, of all industrial 
activities, is the provision of the goods and services 
that the consumer wants. This can very safely be 
stated as principle No. 1. E. F. L. BRECH 


TRAINING THE WORKER 


Principles and Practices of Vocational Education 
By Prof. Arthur B. Mays. (McGraw-Hill Series in 
Education.) Pp. viii4-308. (New York and London : 
McGraw-Hill Book Co., Ine., 1948.) 21s. ^ 


Ti is becoming more and more clear to most people 
'eonnected with British industry that the way out 
of the present economie crisis will not be by the 
introduction of new machines. For some time to 
come industry has to make do with the bulk of its 
present capital equipment, and, now that the labour 
force is stretched almost to its maximum, any real 
increase in production can only come by a change in 
methods. This will involve considerable modification 
of the attitudes of many managers and workers, and 
to-day various agencies are seeking ways whereby 
time-honoured behaviour patterns can be changed 
swiftly and efficiently. Among the ways which have 
been and are being increasingly used to add to overall 
efficiency is what industry has come to call ‘education 
and training’. Simple as this may sound, it is sur- 
prising that, even in ‘enlightened’ firms, the process 
of providing a man with specific training to do a job is 
often regarded as something which hinders rather 
than helps production. Engineers, of course, have 
to be trained; so have chemists. They may even 
need a four-year preliminary course before their 
training starts. But the semi-skilled and unskilled 
workers can pick up their jobs by being put along- 
side Joe and Tom. In the Services men are given 
their traming before being assigned to a unit; in 
industry many men and women have to learn their 
jobs by picking up all that cannot be concealed from 
them. 
t 
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It is therefore refreshing to pick up a book in 
which a professor of industrial education indicates 
not only methods of training different grades of 
workers, but also carefully examines principles upon 
which vocational education should be based. Tho 
more these principles and practices are disseminated, 
the more quickly will employers and employees 
realize that ‘education and training’ can do much to 
promote the well-being of workers and, concurrently, 
industrial efficiency. 

Much of the book is devoted to education for the 
more humble jobs, although one section is given over 
to a discussion on vocational education at tho 
university-level and another to the preparation of 
teachers. Probably the most important chapter is 
that in which the author considers the significance of 
vocational education in democracy and its relation 
to industrial productivity. Starting with the lato 
Theodore Parker’s dictum that “democracy meant 
not ‘I am as good as you are’ but ‘you are as good 
as I am’ ”, Prof. A. B. Mays emphasizes that modern 
ideals of democracy call for equality of opportunities 
for all levels, classes and individuals. ‘Men to-day 
require not only that their preachers and lawyers be 
given opportunity for proper training but that their 
cooks and chauffeurs also find such opportunities. 
Not only the engineer, the doctor and the architect 
but the factory workers, the nurse, and the carpenter 
must be given a fair chance for vocational education.” 
Nor does the factory worker mean just the skilled 
fitter, turner or other craftsman. Under the handi- 
craft system of the pre-industrial revolution era these 
men were mainly responsible for production. To-day, 
they are mainly concerned with the maintenance of 
equipment, and most productive processes are per- 
formed by unskilled and semi-skilled workers. In 
industrial training programmes all grades of workers 
should be included, and Mays makes suggestions for 
each grade which are similar to those already in 
practice in a small number of firms in Britain. 

It is’ significant that Mays advocates drastic 
changes in existing attitudes to the selection, training 
and status of foremen, and suggests that, if the 
teaching function of the factory foreman were to 
become more widely recognized, many of the problems 
of providing adequate training for unskilled and 
semi-skilled workers would solve themselves. Much 
of the chapters on organisation and administration 
would not be appropriate to British education or 
industry, but even here Mays’ principles are sound, 
and reinforce the opinion that this is an important 
and, for British readers, a well-timed book. 


T. H. Hawkins 
a 


A: NEW THEORY OF LEAF 
FORMATION 


La théorie des hélices foliaires multiples 
Fondements d’une théorie phyllotaxique nouvelle. 
Par Prof. Lucien Plantefol. Pp. 154. (Paris: 
Masson et Cie., 1948.) 400 francs. 


E this book, which has appeared in parts in recent 
numbers of the Annales des sciences naturelles 
botanique, the author proposes a new theory of leaf 
formation, after rejecting as erroneous nearly all 
previous work. He considers that the positions in 
which leaves arise depend on a number of generating 
centres (centres génératrices) in the stem apex above 
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them, which form leaves successively along a number 
of foliar helices winding in one direction around the 
apex or axis. But since these generating centres might 
get out of time one with another, he also postulates: 
an organising centre (organisateur) in the apex to 
control them. Thus the organising centre is like a 
conductor, and the generating centres are the players 
which follow its beat. All these must be within the 
Stem apex, which may be only 150p. across, or ever» 
less. : 

But what are these foliar helices along which th 
generating centres act? It is well known that im 
sections of spiral buds, and less easily on some mature 
organs, there can be seen two sets of leaf spirals o1 
helices, the parastichies, winding in opposite directions, 
and that the numbers of these two sets are commonly 
successive numbers of the Fibonacci series 1, 2, 3, 5, 
8, etc. The helices which the author intends are 
some of these; but which they are and on what 
principle he selects them is a more difficult question. 
For he selects only those winding in one direction, 
and claims ‘that they are of varying numbers im 
monocotyledons, but usually only two in dicotyledons 
The only grounds for choosing two in dieotyledon: 
seem to the reviewer to be that the number two occur: 
in both of the lowest and commonest Fibonacc! 
systems, those with parastichies 1+ 2 and 2+3 
as well as in the decussate system 2 -+ 2, and thas 
higher Fibonacci systems are reached by passing 
through the lowest Fibonacci systems in develop. 
ment. : 

The theory has something in common with that o» 
Church (1904), whom the author does not mention 
For Church supposed that the apex forms leaves si 
the intersections of spiral paths, forming continuation: 
into it of the two observed sets of opposite para 
stichies. He thus did not need to postulate any centra 
organising centre to regularize matters during con 
stant phyllotaxis, since the uniform growth of the 
apex would suffice for that. For this reason and als 
because it is based on ail the parastichies observed 
Church’s theory seems much preferable for those whe 


"favour any theory-of this kind at all. 


Although the author seeks to aecount for th» 
sequences and positions in which leaves are forme» 
at the apex, he offers no evidence of what thos 
positions actually are, his whole book containing n 
illustration of an apex or bud section. Instead h 
tries to infer from observations on mature organs i 
what positions the leaves must haye been forme 
But such inferences may be quite wrong, and in pan 
ticular in certain lilies which the author discusse 
he clearly does not know what actually are thos 
positions of leaf formation which he seeks to explair 
He also seems to think that all previous workers hav 
supposed that there was some causal significance j» 
the genetic spiral, which is the spiral drawn throug 
the leaves in their order of development. But th: 
was not the opinion of Church, nor of thos 
workers who, following Hofmeister, believed that tk 
positions in which leaves arise are somehow detern 
ined by the existing leaves just below them. Tt 
evidence in favour of this last opinion is scarcely di 
cussed. With one point the reviewer agrees: that tl 
divergence angles between the centres of successi» 
leaves in spiral phyllotaxis are not simple fractions » 
360°. One may confidently expect that if the autho. 
who has won distinction in plant physiology, wi 
study shoot apices rather than mature organs, I 
will contribute something of ‘greater value'to tl 
theory of leaf formation. i 


No. 4125 November 20, 1948 
MAGNETISM 


vene A (Mathematics and Physies) of the 
a British Association conducted a symposium 
ion magnetism at Brighton on September 13, with 
Sir Lawrence Bragg, president of the Section, pre- 
siding over the meeting. Three papers were presented ; 
khe first two dealt with materials and the last with 
a problem in metal physics. The title of the first, by 
iD. A. Oliver, was “Recent Advances in Anisotropic 
Permanent Magnet Alloys”; that of the second, by 
IN. F. Astbury, was “Anisotropic Silicon Iron”; 
while the concluding paper, by D. Shoenberg, was 
entitled ‘Magnetic Properties of Superconductors”. 
“A discussion followed the first two papers and tho 
iast one. 

Mr. Oliver (William Jessop and Sons, Ltd.) recalled 
the discovery in 1938 of the effect of inducing aniso- 
tropic permanent magnet properties into a cube of 

Alnico’ by cooling from 1,200? C. in a strong magnetic 
"eld'. The subsequent developments by Dutch** 
And British* workers gave rise to the “Ticonal’ and 
Aleomax' series of alloys which contain more than 
5wenty. per cent of cobalt. The successive advances 
wore outlined and special mention was made of the 
work of Tetley, Edwards and Hoselitz and of the 
‘staff of the Philips research laboratories at Eind- 
‘oven, Axial and planar’ anisotropy were distin- 
@uished ; for the usual, or axial, type of anisotropy 
at was noted that (BH)max products of 5 millions 
gauss, oersted) are now approached commercially 
"and occasionally exceeded in the laboratory) when 
whe properties are measured in the preferred direction. 
W'his energy value was compared with 1-6 millions 
Kor the older (isotropic) *Alnico'*. Typical magnetic 
constants for ‘Alcomax II’ are remanence (B) 
(82,500 gauss, coercive force (He) 550 oersted, and 
SBH)max 4:3 x 165. (The maximum stored magnetic 
energy in ergs per c.c. is equal to (BH}max/8x.) 
Wnvestigations have recently been conducted along 
she lines of eliminating chemical impurities, and 
pertain improvements have resulted. The latest 
sesearch by the Permanent Magnet Association, in 
@ollaboration with the British Electrical and Allied 
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Industries Research Association, has shown that 
niobium (columbium) additions are advantageous for 
increasing coercivity’. With intensive development 
by. the Permanent Magnet Association a new experi-’ 
mental alloy has resulted having tentative constants 
as follows: (B, 11,200 gauss, (H,) 750 oersted, 
(BH max 4:3 millions. This new material may prove 
especially advantageous when space considerations 
limit, in a given piece of equipment, the maximum 
permissible length of magnet part. Mention was also 
made of the recent (unpublished) researches by Dr. 
A. J. Bradley on the iron-nickel-aluminium system. 
These are throwing much light on the actual struc- 
tures associated with optimum magnetic properties. 
The earlier mechanism put forward by Bradley and 
Taylor® in 1938 has been confirmed and extended. 
Two body-centred cubic phases are the principal 
ones; the iron-rich being disordered, the nickel- 
aluminium-rich being ordered after prolonged anneal- 
ing at 850° C. 

Alloys in an optimum magnetic condition show 
little definition under the microscope when polished 
and etched (Fig. 1). However, following prolonged 
annealing at 850° C. for sixteen days and after 
careful polishing and etching, a clear structure is 
visible at a high magnification (x 2,000, Fig. 2). 
Furthermore, evidence has been obtained for cubic 
mozaic blocks having an edge length of 2-5 x 10 em. 
or simple multiples of this dimension. Micro-segre- 
gation is present in so far as the nickel-aluminium- 
rich phase concentrates near the centre of each 
mozaie block, while the iron-rieh phase is found on 
the exterior. 'These blocks are subject to magneto- 
strietion biasing effects when the alloy is heat-treated 
by controlled cooling in a strong magnetic field, aiid 
final atomie rearrangements during tempering may 
be expected to occur in their vicinity. Single domain 
characteristics may be ascribed to each elementary 
mozaic block, and the coercivity effects can largely 
be explained on the lines of the recent theory put 
forward by Stoner and Wohlfartl?. It is, however, 
important to recall that the segregation processes are 
incomplete when the best permanent magnet proper- 
ties have been established. Then the predominantly 





Figi. Typical photomicrograph ( x 50) of Fe, NIAI in optimum 
magnetic condition, Note poor details after polishing and etching ; 


no improvement with increased magnification. (After Bradley) 


Fig. 2. Photomicrograph of alloy near composition Fe,NiAl after 
annealing for 16 days at 850°C. Transformation point, 950° C. 
Polished and etched ; magnifleation, x 2,000, Black: iron-rich 


“magnetic; white: NiAlrich non-magnetic. (After Bradley) 


800 





Fig. 3. Comparison of hysteresis losses for oriented and normal 

- hot-rolled silicon-iron sheet. (Bmax = 10,000 gauss ; f == 50 e./sec.) 

Inner loop: ‘Crystalloy’ (oriented): outer loop:  'Stalloy'. 
(After Astbury) 


iron-rich ‘islands’ ean be regarded as subjected 
to compressive forces induced by the distribution 
of the largely non-magnetic nickel-aluminium-rich 
phase. The explanation of all the phenomena 
present is still imperfect but much progress has 
been made. 

Mr..Astbury (Joseph Sankey and Sons, Ltd.) out- 
lined the many important matters of detail in the 
achievement of highly oriented, cold-rolled 3 per 
cent silicon-iron electrical sheet-steel having low 
overall energy losses when subjected to alternating 
magnetization. The process, originally associated 
with the name .of Goss, involves a sequence of cold 
reduction and intermediate heat-treatment which 
results in æ well-defined rolling texture. These 
operations are followed by a high-temperature anneal, 
when the rolling texture, predominantly [110] (001), 
changes on reerystallization to [100] (011), which is 
similar to a single crystal having the magnetically 
favourable [100] direction along the rolling direction 
and the diagonal (011) plane in the strip surface!?, 
Under the best conditions, losses of 0-28 watts/Ib. at 
50 cycles per second and an induction of 10,000 gauss 
have been obtained, associated with a maximum 
a.c. permeability of 22,000. The reduced losses and 
higher permeabilities are evident from the curves of 
Fig. 3, which compare at an induction of 10,000 gauss 
the normal hot-rolled silicon sheet (‘Stalloy’) with 
the new oriented material. Losses have been halved, 
and the initial. and maximum permeabilities have 
been greatly increased. 

The texture of the finished strip being all-important, 
four methods for its determination were outlined : 
(1) X-ray crystallographic methods, (2) optical 
methods (using reflexions from crystallographic 
etch pits), (3) strain anisotropy methods, and (4) 
magnetic methods. Typical results were shown, 
together with the final derived pole-figures. Finally, 
this able survey was concluded with a description of 
the best methods for arranging the lay-out and joints 
of practical magnetic circuits using anisotropic sheet 
materials so as to give maximum effective perme- 
ability and minimum overall losses. 

In the discussion which followed, Dr. K. Hoselitz 
(Permanent Magnet Association) stated that changes 
in magnetization occurred by rotation and by 
boundary movements. In a permanent magnet 
material it was necessary to inhibit boundary move- 
ments, while in a soft magnetic material they should 
be encouraged; the presence of strain and non- 
magnetic inclusions prevented boundary movements. 
In the calculation of coercive force when rotations 


only are considered, high values were obtained ;: 
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suggestions were made for refining the calculation: 


"Prof. L. F. Bates (University of Nottingham) es 


pressed. his interest in high-coercivity alloys and sai 
so much more could: be explained. if domain vector 
were assumed to rotate only through angles nc 
exceeding 90°. They had studied recently? the de 
pendence of the value of Young's modulus (#) upo 
magnetization for the pure metals, iron, nickel an 
cobalt and for the permanent magnet alloy ‘Alnico 
For nickel, under certain conditions, the change i 
E was 7 per cent; for ‘Alnico’ it was only 0-02 pe 
cent. Furthermore, the damping coefficient fo 
‘Alnico’ rods in mechanical vibration were noted t 
be very small (of the order, logarithmie decremen 
equal to 2-5 x 1073). The proposal was made tha 
these alloys might have uses as magnetostrictiv 
elements in filter circuits. Finally, mention was mad 
of remarkable time-lag effects in' the measure 
hysteresis loop for 'Alnico' (in the vicinity of H, 
He pointed out that time-lag phenomena might pla 
an important part in the heating and cooling effect 
observed!* when a ferromagnetic metal is magnetize 
step-by-step. Dr. M. McCaig (Permanent Magne 
Association) referred to some experiments on th 
magnetostriction of anisotropic permanent magne 
alloys. He concluded that in such. alloys domai 
magnetostriction is normally along the neares 
crystallographic ‘easy’ direction to the preferre 
direction. Prof. W. G. Burgers referred to Fig. 
taken from Bradley’s recent researches and pointe: 
out that Dr. J. L. Snoek? in 1939 observed th 
two-phase character of single crystals of Fe,NiAl 
by a doubling of certain spots in the X-ray phota 
graphs. He considered the recent work great: 
extended the earlier findings. 

Dr. Shoenberg (Royal Society Mond Laboratory 
Cambridge) pointed out that superconductors behav 
magnetically in exactly the opposite way to ferro 
magnetie materials in so far that they tend to exclud 
from themselves all lines of magnetic force. Th 
phenomenonH is only observed within a few degree 
Kelvin of the absolute zero (less than 10? K.), an 
so far has remained an obdurate problem in mete 
physies, defying theoretical solution. Kamerling 
Onnes first discovered the effect about 1911; þu 
most of the work on magnetie properties has bee 
carried out since 1933. It was certainly a matter fc 
surprise to observe that the resistance of some meta, 
such as mercury and lead disappeared completel 
when a certain temperature, called the ‘critica 
temperature', was reached. Below this temperatus 
the resistance is certainly less than 107!5 of its valu 
at room temperature. When a magnetic field: 
applied, screening currents are induced on tk 
surface of the superconductor which are just stro: 
enough to exclude lines of force from the metal 
owing to the zero resistance these currents canné 
die away, and the metal behaves as if it had zex 
permeability or diamagnetie susceptibility — 1/43 
Even more remarkable, however, is the faet that 
the metal is cooled in a magnetic field, the lines ¢ 
force are suddenly excluded when it becomes supe: 
conducting. This cannot be a consequence of zes 
resistance, so that the effectively zero permeabiliti 
must be regarded as a fundamental property. Aj 
interesting experiment due to Arkadiew was d: 
seribed. If a powerful short permanent magnet 
released over a large superconducting metal surfas 
eurved in the form of a shallow trough, the magn: 
floats in stable equilibrium above the surface of t£ 
metal (curved sides to the trough of metal ensu, 
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stability in the finite case). The explanation given 
was that corresponding magnetic image-poles of like 
wign are induced in the pool of superconducting metal 
which therefore repel one another. The surface 
surrents in a superconductor are associated with a 
wenetration (A) of about 10-5 em. ‘This value of 
penetration varies with temperature below the 
critical temperature, and, from the observed variation, 
information can be inferred about m/n, where m is 
Khe effective mass of the electron and n is the electron 
density. It was hoped that by studying the pene- 
Kration effect, much further illumination will be 
Khrown on the superconducting state. 

In the brief discussion which followed, Prof. Bates 
elicited the nature of the Russian experiments which 
showed that the gyromagnetic ratio for a supercon- 
ductor was unity, and this eliminated the action of 
electron spins in explaining this phenomenon. In 
keply to Mr. Oliver, Dr. Shoenberg explained that the 
superficial superconducting current probably fell off 
axponentially from the surface through the pene- 
Kration distance; this had never been verified 
»xperimentally to his knowledge. D. A. O. 
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RELATION OF BIOLOGY TO 
PROBLEMS OF CIVIL 
ENGINEERING 


N an age when the boundaries of science continue 
to expand rapidly, and even the general practi- 
ioner of a subject tends to ‘know more and more 
bout less and less’, such a conference as that on 
‘Biology and Civil Engineering”, held at the In- 
«titution of Civil Engineering during September 21-23, 
ias everything to commend it. The engineer pre- 
ccupied with inanimate matter is reminded, or made 
ware of, the influence of plant and animal life on 
üs structures, in both harmful and helpful contexts. 
"he biologist, for his part, is shown the creatures of 
is study in a severely practical and workaday 
etting. 
Of the thirteen papers presented during the three 
«ays of the Conference, four were general papers 
ealing with various aspects of soil erosion and floods 
« relation to vegetal cover and to man’s use (or 
™buse) of such cover. In the two contributions from 
‘ew Zealand}? there is presented, with many fresh 
mcts from recent survey work of the Soil Bureau 
"Department of Scientific and Industrial Research), 
telling and circumstantial picture of land degrada- 
«on under faulty practices and of current plans for 
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rehabilitation. The point is made—and needs 
pressing elsewhere—that a country like New Zealand, 
possessing a ‘youthful’ topography, an erodible rock 
and soil mantle, and an erosive climate (intense 
downpours, strong winds and prolonged severe frost) 
could ill withstand any interference with its protective 
cover, much less the assault of too intensive sheep 
farming, combined with burning, over the past 
century ; the less so since the natural vegetation had 
evolved in the absence of fire, grazing, mammals and 
burrowing rodents, all of which were introduced by 
the European settler. Cleared and burnt forest, 
whether lowland conifer-broadleaf or highland beech 
(Nothofagus sp.), could not be held to sown pasture 
after the initial potash fertility had been dissipated, 
but reverted to shrub (typically Leptospermum 
scoparium) and bracken fern (Pieridum esculentum), 
which further firing and over-grazing would some- 
times reduce to low-production swards of native oat 
grass (Danthonia sp.). The interrupted biological 
chain: imported rabbit — imported stoat and weasel 
-native bird depletion — reduced forest fruit dis- 
persal: which has prevented tree species from 
re-ocoupying shrub land, is of special interest here. 
The valuable and extensive tussock grasslands 
suffered similar depletion and regression, including 
invasion by introduced species like gorse, sweet briar 
and broom, and such worthless native perennials as 
cotton plant (Celmisia spectabilis) at higher levels 
and Nassella trichotoma at lower. Reclamation work 
initiated under the Soil Conservation and Rivers 
Control Act of 1941 emphasizes the special value 
of willow and poplar in stabilizing slopes and 
in, the structural plugging of gullies; and is 
making trial of seeding and fertilizmg pastures from 
the air. i 

The other two papers discussed in some detail the 
more fundamental aspects of erosion, that is, of 
‘accelerated’, which is essentially man-made, erosion. 
Long-term run-off experiments at the Agricultural 
Research Institute of the University of Pretoria are 
cited? to confirm the unique soil-holding value of 
close-growing vegetation—but not of clean-cultivated 
row-crops.like maize—even at a high rate of run-off ; 
also recent work by Ellison and others on the specific 
effect of falling rain-drops, which demonstrates their 
disintegrating action on soil aggregates (independently 
of any subsequent loss from run-off) and confirms 
the finding of earlier workers, like Lowdermilk, on 
their damaging potency for sealing over, in the space 
of two-three minutes, the soil surface pores. The 
point is made that whereas ‘erosional damage cannot 
be completely prevented by any other means than by 
the efficient use of vegetation”, man’s food and cdsh 
crops may necessarily fall far short of Nature’s ideal 
covering, and consequently “the engineer must step 
in and help out the agriculturist with engineering 
methods of control, even if these... are only 
temporary and relatively ineffective". 

Unfortunately, many of the necessary data for 
applying such. methods are lacking or defective ; for 
example, & reliable index of the erodibility of soils, 
safe velocities of flow over different types of vegetation 
and, especially, & dependable formula for expected 
water releases from small watersheds. Here it is 
remarked that the current trend is to apply prob- 
ability analyses directly to actual measurements of 
rates of run-off, rather than use the rational formula 
Q = CIA, which seasonal variations in, for example, 
vegetal cover are apt to confound. These and other 
difficulties in applying the formula are discussed. 
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In the complementary paper‘, the protective 
action of vegetation, and especially of forest, against 
wind and weather is analysed in terms of the rough 
hydrological equation : 


AÀA-—P-—[TET) 


or discharge (streamflow) equals precipitation minus 
vegetal offset. Salient findings are that “vegetal 
cover removes more precipitation, physically and 
organically, than does evaporation from bare soil, 
that it both creates and maintains storage oppor- 
tunity in the ground below it, and that it ensures 
conditions under which clean surface water can be 
absorbed at especially high rates”. The modern 
forester and hydrologist, nevertheless, make no 
extravagant claims, for it is concluded that “vege- 
tation should be looked upon as & moderator rather 
than a preventer of floods, as exercising a more 
important role as a filter and retardant, ensuring the 
minimum ‘of soil loss and releasing flood water that 
is comparatively free from detritus, and hence of 
minimum destructiveness to human welfare". 

The first of these findings is interestingly traversed, 
so far as transpiration is concerned, in a specialist 
papers from Rothamsted, which quotes the results of 
recent experiments there on evaporation from grass, 
bare soil and open water surfaces. It is contended 
that the evaporation from vegetation is likely to 
depend more on the acreage than upon the integrated 
leaf area, since the large amount of latent heat 
necessary to cause it must come almost entirely from 
solar radiation. Measurements over a number of 
years show that evaporation from plentifully watered 
grass fluctuates with the weather in the same way as 
evaporation from an open water surface, but averages 
20 per cent less in summer, 40 per cent less in winter 
and 30 per cent less in equinoctial months, most of 
this reduction being ascribable to the closing of 
stomata at night and their intrinsic resistance to 
vapour diffusion. These factors, it is suggested, may 
be applicable to any continuous leafy cover, for 
example, forest. Calculated values of evaporation 
from grassland, assessing soil moisture deficits on a 
basis of about 3 in. of available water, are shown to 
accord closely both with direct soil moisture readings 
and with recorded dates on which field drains started 
to run. 

The remaining papers were concerned with the role 
of vegetation in certain special branches of civil 
engineering. To the railroad engineer?" it is an 
invaluable, if somewhat tricky, ally in stabilizing his 
cuttings and embankments. Interesting points 
brought out include: (1) the increasing use of sewage 
sludge as a top dressing in place of soil, and as a 
quick stabilizer of slipping slopes ; (2) the recent 
recourse to carefully and widely blended seed mix- 
‘tures for grassing; (3) the marked promise of 
bituminous surface treatments—adapted from war- 
time aerodrome experience—for grassing slopes. The 
cold bitumen emulsion is sprayed in a thin skin over 
the soiled and seeded surface, preferably with a 
dressing of sand before and after, and results in a 
quicker and more deeply rooted flush of grass 
remarkably free of competing weeds. As regards 
other forms of vegetation, stabilizers now largely 
favoured include the common ivy and traveller’s 
joy (Clematis vitalba) on steep chalk, the hardy and 
adaptable Cotoneaster henryana, an. evergreen shrub 
brought from Central China, and locust (Robinia 
pseudoacacia), rowan, birch and oak among the trees, 

the locust proving particularly useful on clays. ` 
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In quite another context, vegetation still plays an 
indispensable part in the stabilizing of sand dunes*,® 
Among interesting features of present-day practice 
are the use of tree lupins and, in America, of sea-oat 
(Uniola paniculata) in place of marram grass as 
initial binders; the sowing of annual lupins both to 
nurse other vegetation and to add stabilizing humus; 
and the trials recently begun of seeding lupins and 
grass from the air. The management of stable dunes 
as forest rather than pasture finds general favour 
with the experts, who also stress the need for per- 
pom vigilance in maintaining an unbroken seaward 
ront 

Vegetation is seen in quite & different light by the 
roads and buildings engineers!!! wherever clay 
below foundations gets invaded by roots. These, by 
their varied seasonal demands for moisture, cause large 
volume-changes in clayey soils and so endanger overly- 
ing structures. The problem is world-wide, but modern 
shallow foundations and the exceptional drought 
of 1947 have brought it into prominence in England, 
particularly on the heavy clays of the south-eastern 
half, which possess & liquid limit of some 70-80 per 
cent of dry weight. A series of levelling points estab- 
lished in June 1947 at Garston at various depths in 
grass-covered heavy boulder clay revealed a maximum 
vertical settlement of about 2$ in. On bare ground 
it wil not exceed $ in.; near fast-growing trees it 
may exceed 4 in. For buildings on such clays, a 
minimum foundation depth of 3 ft. and no trees 
within root radius are considered prudent rules; but 
with stability and amenity so much in conflict, an 
alternative under active investigation is the use of 
short-bored pile foundations spanned by beams 
carrying the external walls. In the case of roads, 
recent surveys by the Road Research Board show 
that damage is not likely to be serious except with 
trees, and then only in urban areas where they are 
set in paved footways or where the rainfall distribu- 
tion is affected by concentrated building. Tentative 
recommendations include the avoidance of fast- 
growing species, like poplars, within 50 ft. of the 
carriageway on heavy clays; the need for co- 
operation of biologists at the soil survey stage of all 
road planning is also stressed. Much more research 
is needed, discussion showed, on the precise water 
changes caused by root spread. A cheap, root- 
impenetrable membrane, to be introduced near 
foundations, should not, it ig considered, be beyond™ 
modern scientific resource. 

In the concluding papers!?5, vegetation of a 
special sort—planktonic algee—is viewed as a chronic 
and complex polluter of stored water and of the 
filters purifying it for human use. In open reservoirs, 
the abstracting of nutrients or of ‘limiting’ sub- 
stances, like phosphates, from the replenishing 
source does not, in the opinion of the authors of the 
first paper, offer a full solution, nor does algicide 
treatment (which i 1s liable to recoil biologically). Form 
lowland Britain in particular, they stress the para. 
mount need for minimizing thermal stratification 
with its inevitable de-oxygenating of the deeper waters» 
and the contaminating reactions that follow it: 
seasonal disruption and overturn ; even inits absence, 
chemical stratification of biological importance may» 
exist. To this end, the following suggestions foi 
optimum reservoir design are, inier alia, offered 
(1) intake filters of 40—50 micron fineness to reduce 
accession of organic matter (the plankton pabulum) 
(2) orientation to maximum wind force; (3) intro 
duction of booms and baffles; (4) multiple levels œ 
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draft; and (5) suitably located scum spillways. That 
the key to the pollution problem is better circulation 
of the water-mass finds support in the interesting 
case of the 60-ft. deep Hollis Reservoir in Trinidad». 
Here there are marked wet and dry seasons, intense 
rainfall, small variation in temperature, whether 
:diurnal or annual, and, owing to its sheltered position, 
very little wind. As a result, vertical water circulation 
«is restricted to the upper 10-14 ft., with no seasonal 
‘overturn, and the consequent heavy bottom build-up 
wf plankton may extend to within 5 ft. of the surface 
during the dry season. Further, the sub-aerobic 
Kayer at the 20-35 ft.-level, which includes Anabena, 
Merismopedia, and Oscillatoria blue-green alge, 
suffers an extensive upheaval whenever an influx of 
"old water from heavy rains under-penetrates it; 
this is followed by the death en masse of its plankton 
:ontent, with dire results—particularly from Oscilla- 
oria——for water purity and filterage. F. R. 
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THE SIGNALS RESEARCH AND 
DEVELOPMENT ESTABLISHMENT, 
CHRISTCHURCH 


Te Signals Research and Development Estab- 
lishment of the Ministry of Supply held three 
ypen days’ during September 22-24. This was the 
irst time that S.R.D.E., as it is known, has opened 
is doors to the public to exhibit the work carried 
«ut there. It was fortunately possible for Mr. J. 
Teeman, Joint Parliamentary Secretary to the 
Minister of Supply, to attend and address the visitors 
wa September 23. 
S.R.D.E. has its origin in the Wireless Telegraphy 
“ixperimental Establishment which was formed at 
Jdershot in 1904. It was transferred to Woolwich 
= 1916 and became the Signals Experimental Estab- 
shment. Early in the Second World War, it was 
snamed the Signals Research and Development 
'stablishment, and was moved to its present location 
m Christchurch in 1943. 

The No. 10 Set.is probably the best known of its 
‘ar-time achievements. This is a multi-channel radio 
it, the first communication set of its kind to use 
«ntimetre waves. The set played an important part 

muring the advance across the Netherlands and 
ermany. Field Marshal Montgomery paid a special 
ibute to it in a message he sent to the Radio Con- 
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vention arranged by the Institution of Electrical 
Engineers in March 1947. S.R.D.E. also carried out 
pioneer work on what is now known as ‘miniatur- 
ization’. During the War, radio sets became more 
and more complicated. At the same time, the Army 
was demanding smaller and lighter equipment. This 
problem could only be solved by giving detailed 


consideration to each of the very numerous com- 


ponents in turn, searching for new materials of 
superior properties, and ensuring that every part of 
8 component was essential, and was bearing its 
maximum safe load. The result was that some 
equipments were reduced in size to as little as a 
quarter or even a fifth of their previous bulk. 

Another problem arose when the British armies 
commenced to fight in tropical jungles. Equipment 
which had given satisfactory service in Europe and 
North Africa rapidly succumbed to attack from mois- 
ture and fungus. Moisture barriers had therefore to 
be devised in all packaging for transport, and either 
round the complete items of equipment when in use, 
or else round the individual components in the 
equipment (thus providing either sealed sets or 
sealed components in unsealed sets). Time did not 
allow tests on these developments to be carried out 
in the jungle, so the jungle had to be brought to the 
Establishment, in the form of tropical chambers and 
similar testing facilities. 


Pulse Code Modulation and Digital Computation 


In the earliest forms of telegraphy, communication 
was made by on-off keying. This simple system is 
the basis of the very topical pulse code type of 
modulation which has created so much interest 
recently both in Great Britain and in the United 
States. An experimental equipment was shown 
demonstrating the transmission of speech using this 
method of modulation. In this system the instant- 
aneous amplitude of the speech wave-form is sampled 
at discrete time-intervals (6,600 times per second in 
the equipment shown) and, the amplitude of each 
sample is transmitted as a coded series of on-off 
pulses. At the receiver the incoming pulses enable 
the successive samples of speech to be built up to 
the level originally measured at the transmitter. 
With a five-unit code the amplitude of each sample 
can be indicated to the nearest of 2° or thirty-two 
levels. 

Since the transmitted signals are merely on-off 
pulses, minimum demands are made on the linearity. 
in the transmission equipment, whether radio or 
cable. Until the condition is reachedfwhere noise or 
interference obliterates a number of the received 
pulses, the latter can be reconstituted at the receiver 
to correspond exactly with those originally trans- 
mitted. For the same reason, in long links, un- 
mutilated pulses can be regenerated at repeaters so 
that any cumulative effect of noise or interference . 
can be eliminated. The speech quality obtained with 
various numbers of a&mplitude-levels was demon- 
strated. With only four levels the received speech 
was intelligible though of poor quality. When the 
full thirty-two levels were employed, good telephone 
quality was obtained. 

Electronic counting techniques are becoming 
popular in many applications to electronic control 
systems. An example of a counting circuit developed 
at S.R.D.E. was shown in the form of a frequency- 
dividing circuit operating on the stepping counter 
principle. Designed to replace the multi-vibrator in 
such applications as frequency-standardizing equip- 
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ment and quartz crystal clocks, it is capable of stable 
division ratios as high as 30 in a single stage incor- 
porating a pentode and double-diode. When used 
with a suitable input amplitude limiter, it is in- 
sensitive to wide variations of input frequency and 
amplitude, and will tolerate changes in high-tension 
supply voltages of + 15 per cent when dividing by 
30 and proportionally greater changes at lower 
ratios, thus dispensing with the need for stabilized 
power supply. 


Research on Radio Materials 


Researches in the physics of materials were 
demonstrated by two exhibits, one dealing with 
nuclear magnetic resonance and the other with an 
investigation on the properties of thin films deposited 
on metals. The phenomenon of nuclear magnetic 
resonance arises from transitions between the 
quantum states of nuclear spin orientation relative 
to an applied magnetic field. The energy-level 
differences are such as to bring the radiation con- 
cerned into. the low radio-frequency band. The 
method first described by Bloch! was used to show 
the hydrogen (proton) resonance in water at a 
frequency of 6 Mo./s. The sharpness of resonance is 
limited by magnetic reactions within the substance 
and, as the resonant frequency is directly proportional 
to the applied magnetic field, to non-uniformity of 
this field. However, values of Q as high as 50,000 
for proton resonance in water have been obtained. 

Nuclear magnetic resonance will undoubtedly be 
of value in the calibration and control of magnetic 
field&—by reference .to frequency standards. The 
converse possibility also, exists of using the effect to 
provide continuously variable oscillations and filters 
of relatively high stability in which the magnetic 
field is controlled by indirect means. It is the last 
aspect which is of particular interest to S.R.D.E. 


Telemetry 


The successful prosecution of research into the 
characteristics of high-speed projectiles can only be 
achievediby staging a large number of test flights, 
during which an accurate and detailed knowledge of 
the behaviour of a projectile and its mechanism is 
obtained. Equipment was shown which was devel- 
oped specially for transmitting this essential data to 
the ground by radio link and recording it at the 
receiver in a form convenient for subsequent analysis. 
Typical of the quantities telemetered are accelsra- 
tions, pressures, temperatures, electrical currents and 
voltages, positions of moving parts and the timing 
of events. In the S.R.D.E. telemetry equipment, the 
various parameters to be measured are dealt with in 
sequence at the transmitter in the projectile. Tho. 
signal is received on the ground, where electronic 
switching circuits are provided so that the different 
data may be recorded on separate tracks by cathode 
ray tube photography. ‘The equipment has been 
designed to be as versatile as possible ; for example, 
in the receiver, which incorporates cathode ray tubes, 
facilities are provided for recording the same measure- 
ment simultaneously on the traces of separate tubes. 
In addition to increasing the reliability of the equip- 
ment, this procedure allows related parameters to be 
recorüed in elose proximity, so making interpretation 
of the results as simple as possible. 


Quartz Crystals 


Examples were shown of the different types of 


quartz crystal units used for frequency-control in 
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Army signals equipment from 1928 to the present 
day. The results of research into the effects of X-ray 
irradiation of different cuts of quartz crystals were 
also shown. 
The ‘S’ Spring 

A new mechanical principle, as yet but partially 
explored, was illustrated by the ‘S’ spring. A strig 
of thin spring-steel is clamped at each end and the 
clamps are twisted in opposite directions, thur 
forcing the strip into an S-hke form. By altering the 
angles of twist of the clamps the stiffness of the 
centre of the spring can be varied continuously fron 
a positive, through zero, to a negative range o: 
values. Moreover, the movement of the centre poim 
is almost linear. A vibration table, capable of carrying 
loads of 100 lb., and supported on four ‘S’ springs 
was shown in action in the Durability Testing 
Section. 


Radio Sets 


(a) Field Pack Sets. A number of different type 
of portable transmitter/receiver sets, including thos 
used during the War, were shown. The most recen 
set is the Wireless Set No. 88, a compact equipmen 
weighing only 11 lb. with its batteries, designed fo 
use by infantry. It operates in the very high fre 
quency band, is frequency-modulated, provides fou 
erystal-controlled channels and gives a range o» 
là miles over average country. 

(b) H.F. Radio Equipment. A number of high 
frequeney receivers were exhibited. One of these 
the R209, is a small communication receiver usinja 
‘miniature technique’, and contained in a completel: 
sealed case. The receiver was shown working sub» 
merged in a water-tank. The receivér station of r 
radio teleprinter station using carrier-frequency shif 
was demonstrated taking long-distance traffic. 

(c) Stabilized Oscillators. For some years S.R.D.E 
has worked on the problem of stabilizing oscillator 
without using quartz crystal control. A stabilize 
oscillator having a constancy approaching that of 
crystal-controlled circuit was demonstrated. Nove 
vapour-pressure thermostats which have been founs 
necessary for maintaining constant the temperatur 
of the master oscillator were also shown. 


Line Equipment 


- In the Line Laboratories a comprehensive arre» 
was shown of Army teleprinters, switchboards, carri 
telephone sets and testing instruments. A pa 
ticularly interesting instrument is the pulse fav» 
locator. 'This sends a radio pulse along a line in whie 
a fault, either a disconnexion or a short circuit, 
suspected. The pulse is reflected at the fault, becau 
this causes a discontinuity on the transmissic 
characteristics of the line, and returns to the se 
The time taken by the pulse to do the journey 
measured and the distance to the fault determine 


Electro-Acoustics 


Demonstrations were given illustrating the aday 
ability of the ear. Recordings showed that spee 
which had been seriously distorted in a number 
ways ean still be intelligible. This was followed Wii 
recordings taken over some transmission syster 
which apply various forms of controlled distortion 
order to improve intelligibility under adverse cc 
ditions or to achieve economies in the transmissi 
path. 
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An exhibition of Army telephone instruments 
showed the evolution from the early sets to the 


latest efficient light-weight telephone set which is 


carried in & small webbing-pouch by the lineman. 


Equipment and Component Testing 


S.R.D.E. has a very well-equipped laboratory for 
testing component parts and complete sets. 
imaginable climatic test can be applied—heavy and 
tropical rain, sand-storms, low temperatures and 
pressures, even tropical storage, which includes 
typical fungi and mould growths. The rigours which 
Army sets must withstand were also demonstrated 
by vibration, bumping and dropping tests. Micro- 
scopy and X-ray examinations are used to assist in 
locating faults. ` 

The G.O.C. Southern Command provided a display 
of R.E.M.E. mobile workshops. These are lorry 
vehicles provided with work-benches, test equipment 
and repair facilities ingeniously arranged to make the 
most of the limited space. By means of these work- 
shops, Army signals equipment is maintained and 
kept in good repair in the field. R.E.M.E. personnel 
were shown at work repairing radio and line sets. 


! Bloch, F., Phys. Rev., 70, 460 (1940). 


OBITUARIES 


Prof. F. Weidenreich 


Tue distinguished anatomist Dr. Frank Weiden- 
reich died after a short illness in New York on July 
11, 1948, at the age of seventy-five. Although he 
was known to the present generation primarily for 
his work in the field of human paleontology, he had 
in the early part of his career gained a considerable 

sceputation as a histologist. After taking his doctorate 
«of medicine in the University of Strassburg in 1899, 
Moe joined the staff of the department of anatomy 
«and studied under Prof. Schwalbe, and in 1904 he 
was appointed professor of anatomy. His interests at 
What time were concentrated on the blood-forming 
sissues of the body and he contributed a series of 
moapers on the histology of the spleen and the blood- 
mph system. Some of these papers, it is interesting 
50 note, are still quoted as standard references. 

At the end of the First World War, Weidenreich 
wag compelled to vacate his position at Strassburg, 
and in 1921 he was appointed to the chair of anatomy 
it the University of Heidelberg. From that date he 
seems to have transferred his attention to problems of 
shysical anthropology, mainly, it would appear, as 
ihe result of studies which he made on the structure 
of bone in relation to function. In 1921, he published 
in extensive monograph on the comparative anatomy 

«nd evolution of the human foot, and in 1926 he 
mtered the field of human paleontology by a com- 
xehensive study of the famous Ehringsdorf skull. 

In 1928, Weidenreich was elected to the chair of 

mnthropology at Frankfurt. This he held until 1935, 
«yhen the difficulties of the political situation in 
Jermany became too great. It was then that 
Veidenreich was invited to take the chair of anatomy 
«it Peking Union Medical College, recently vacant 
ey the death of Dr. Davidson Black. This appoint- 
saent was combined with the directorship of the 
fgnozoic Research Laboratory of the Geological 
miurvey of China. Dr. Weidenreich’s energetic studies 
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of the skeletal remains of the early type of fossil man, 
Sinanthropus, excavated at Choukoutien, are too 


, well known to need recapitulation here, He produced 


a series of magnificent monographs, richly and pro- 
fusely illustrated, which proved of the greatest value 
to anthropologists everywhere. Their value has now 
been even more enhanced by the fact that almost all 
the original material on which these monographs 
were based—material of supreme importance to the 
student of human evolution—was lost during the 
Japanese invasion of China. 

Dr. Weidenreich himself was forced to leave China 
in 1941 in order to escape the invasion. He made his 
way to the United States, and was there offered hos- 
pitality in the American Museum of Natural History. 
Here he continued his researches, and published a 
number of articles in which he strove to integrate the 
results of his earlier studies in a constructive account 
of what to him appeared to be the probable sequence 
of human evolution. Shortly before his last illness, 
Dr. Weidenreich was engaged on an intensive study 
of the Solo skulls discovered in Java a few years 
before the War, and brought to America after the 
cessation of hostilities by Dr. von Koenigswald. This 
study was still unfinished, but it was rapidly approach- 
ing completion—sufficiently so, it is to be hoped, to 
make possible its publication in some form. 

Weidenreich’s life was one of intense and con- 
tinuous intellectual activity, the more remarkable 
since his work was so often interrupted by the 
disruptive effects of wars and political dislocations. 
But he had an indomitable spirit, and his long series 
of scientific publications bears witness to the energy 
with which he pursued his intellectual inquiries, 
regardless of obstacles which would certainly have 
frustrated a lesser man. W. E. Le Gros CLARK 


Dr. J. W. S. Macfie 


> 

By the death of Dr. J. W. S. Macfie at the age of 
sixty-nine, tropical medical research has lost a worker 
of outstanding ability and high character. He was 
educated at Oundle School and at the Universities of 
Cambridge and Edinburgh, taking the degrees of 
B.Sc. and M.B., Ch.B. (1906), and later the D.Sc. 
After residence at the Radcliffe Infirmary, Oxford, 
and work in physiology under Sir Charles Sherrington, 
he took the diploma of the Liverpool School of 
Tropical Medicine in 1910 and joined the West 
African Medical Staff. He investigated sleeping sick- 
ness in Nigeria and took charge of the Medical 
Research Institute there. In 1914 he became suc- 
cessively pathologist in charge and director of the 
medical laboratory at Accra, Gold Coast, and held 
this post until his retirement in 1923, with an interval 
from 1917 to 1919, when he worked in Liverpool 
with Prof. Warrington Yorke and others on malaria. 
Shortly before his retirement he designed the plan of 
the present Medical Research Institute at Accra. He 
afterwards studied in Liverpool and London, accom- 
panied Dr. Melly with the British Red Cross to 
Abyssinia in 1935, and during the Second World 
War had war duties in London and went to Egypt, 
Palestine and Syria as malariologist in the R.A.M.C. 
He was awarded the Mary Kingsley Medal by the 
Liverpool School of Tropical Medicine. 

Macfie was a keen investigator with original ideas 
and a critical mind ; his laboratory technique was of 
a high standard, and his experiments seldom needed 
repeating. His researches in tropical medicine 
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. included protozoology (trypanosomes, malaria para- 
sites, amcebse), helminthology (schistosomes, filarie, 
hookworms, guineaworm), entomology (mosquitoes, 
Ceratopogonine midges and other arthropods), and 
fungi (‘Nocardia’ or Discomyces). His articles and 
annual reports were written in a clear and attractive 
style, at times with a whimsical touch, and illustrated 
with excellent photographs taken by himself; an 
examination of paper money in Accra, for example, 
was recorded under “Filthy Lucre". He was much in 
favour of closer association between research workers 
in the Colonies and those in Britain, and even thought 
that a tour of duty might well be shortened by a 
month to be spent in one of the home laboratories. 
It was my privilege to work with Macfie and his 
friend and colleague, the late Dr. Alexander Ingram, 
at the Accra laboratory nearly thirty years ago, and 
I then formed a very high opinion of his personal 
qualities. He was devoted to research, while not 
neglecting routine, and his outlook was quite uncom- 
mercial and free from self-interest. Though rather 
shy and reserved, he would firmly resist any moves 
which he thought would impair the efficiency of his 
department. The Gold Coast Government once 
offered him £500 in recognition of his work; but he 
declined it, saying that the laboratory work was done 
by the whole staff, and suggested that the money be 
given to assist further research. His health was never 
good and he could not stand a long tour of residence ; 
but every day was filled with work and he grudged 
the loss of time when, as sometimes happened, 
interruptions were too frequent. He entered little 
into the general social life at Accra, but liked to 
entertain a few friends; as he was an excellent host 
and good companion, such occasions were very enjoy- 
able. He took a great interest in original work by 
junior men, and would write helpful and encouraging 
letters to those working alone in out-stations. He 
was kind and sympathetic to his servants and staff 
and was liked and respected by them as, indeed, he 
was by all who knew him. His “Ethiopian Diary” 
is characteristic of the man. J. F. Corson. 


Mr. G. H. Gabb 


GEORGE Huan Gass, who loved to style himself 
the ‘Father of the Scientific Antiquaries’, died on 
August ll, aged eighty years. He was educated at 
Bishops Hatfield School and later studied chemistry 
at the Polytechnic. He was for some time analyst 
to Welford and Son, and in 1892, in conjunction with 
Dr. Faber, he invented and put on the market the 
first type of humanized milk. Later he set up as a 
consultant on his own account. He retained an 
interest in public health, and, during a part of the 
period when he was a councillor of St. Pancras, was 
chairman of the Public Health Committee. 

In 1885, Gabb became interested in the history of 
science and began to acquire his remarkable collection 
of scientific antiquities. He was at once a fine crafts- 
man and a connoisseur. He had great understanding 
and sympathy with the instrument-makers and 
studied their crafts, thus becoming a master-hand at 
the treatment and conservative restoration of 
masterpieces. His understanding of the quality of 
early work enabled him unhesitatingly to detect 
forgeries and ‘reconstructions’. As one of the first of 
collectors at a period when there was little interest 
in old scientific instruments, he was able to make a 
collection which consisted of really first-class speci- 
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mens in perfect condition. Among his discoveries 
were the astrological astrolabe of Queen Elizabeth 
(c. 1570), the earliest dated English theodolite (1574) 
and the earliest known dated telescope (1646). His 
collection was acquired in 1937 by Sir James Caird, 
who presented it to the National Maritime Museum. 
Gabb was also an epert in the field of scientific 
iconography, and discovered many unknown or lost 
portraits of men of science, ranging from Galileo +o 
Dalton. He was a severe critic in such matters and 
discredited many portraits accepted as genuine. His 
interests covered a wide field. He was an enthusiastic 
photographer, and the last survivor of a small group: 
of X-ray workers who were experimenting in the 
years 1896-97 ; among his long succession of exhibits 
at the Royal Society’s conversaziones was an X-ray 
photograph of his hand, made in February 1896. 

Gabb was a remarkable character—a very typical 
collector, who would stick at nothing to acquire the 
instruments he coveted. He was by no means blindi 
to his own qualities in this field, and his amusing: 
conversation was not a little marred by its egocentric 
character. None the less, he was a mine of informb.- 
tion and gave to his ‘antiquarian sons’ treasures 
of technique which could have been learnt no- 
where else. To the Royal Society he left £1,000 to 
provide for a Leeuwenhoek Lecture on some subject 
in the field of microbiology ; to the Science Museum: 
a number of instruments of historical interest; to 
the University of Oxford, for the Museum of the 
History of Science, a collection of drug-jars and some 
sixty engravings and portraits; and to the Royala 
Institution a number of letters and relics of MichaoM 
Faraday. 

We owe a great debt to George Hugh Gabb for hic 
preservation for posterity of so many of the fast- 
disappearing relies of the great men of science on» 
whose shoulders we stand. F. SHERWOOD TAYLOR 


Dr. J. H. Shaxby 


Dr. J. H. Saaxpy, who died at Cardiff on Septem. 
ber 29, was born at Ashford, in Kent, on May 23, 1879. 
After his schooldays at Canterbury, he studied at 
Aberystwyth and then at the Royal College oim 
Science, London, where he became a demonstrator 
in physics and where he lost an eye in a laboratory 
accident. In 1904 he joined the staff of the Physics 
Department at Oardiff and eventually became 
director of the Viriamu Jones Physical Research» 
Laboratory. In 1924 he relinquished that post when» 
he was appointed lecturer in special sense physiology 
in the Physiology Department of the School oi 
Medicine at Cardiff, a position which he held untill 
he retired in 1946, but without severing his con- 
nexion with the Department. Among many other 
activities, he was a member of the Physiology oH 
Hearing Committee of the Medical Research Counci 
and was chairman of a committee of the Physica 
Society on Defective Colour Vision. 

Shaxby's scientific interests covered a wide field. 
An early book of “Elementary Electrical Engineering” 
(1907) was followed by studies in Brownian move. 
ment. Then his service as an X-rays officer in the 
First World War led to papers on methods fo: 
localizing foreign bodies by X-rays. After the Wai 
he returned to more purely physical problems with» 
work on vapour pressures and the isothermals: ojwm 
vapours, ou the properties of powders, on the diffusion» 
of suspended particles, and on the relation betweerw- 
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density and temperature in fluids. An earlier interest 
in colour vision became dominant after about 1930 
and culminated in two ingenious theoretical papers 
(Phil. Mag., 1943 and 1946); but during the same 
period Shaxby was also much occupied with the 
physiology of hearing, and in particular with plien- 
omena at the threshold of audition, and with the 
binaural localization of sounds. During 1932-35 he 
undertook long-range reception of gun-fire noises for 
the Air Ministry, and in 1937 he became interested in 
geomagnetic surveying, for which he invented a 
device for varying the sensitivity of the magneto- 
meter. 

This sketch by no means exhausts Shaxby’s many 
interests even in the field of science. As & man, he 
was a most lovable and loyal colleague with whom 
it was a pleasure and a privilege to work. 


T. GRAHAM BROWN 
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Royal Society : Medal Awards 


H.M. tae Krwe has been graciously pleased to 
approve the following recommendations made by the 
Council of the Royal Society for the award of the 
two Royal Medals for 1948: ` 

Prof. Harold Jeffreys, for his distinguished work 
in geophysics and his important contributions to thi 
astronomy of the solar system ; ; 

Prof. James Gray, for his distinguished researches 
in eytology, ciliary movement and particularly his 
anatomical and experimental studies of animal 
posture and locomotion. 


The following awards of medals have been made. 
by the president and council of the Royal Society : 
Copley Medal to Prof. A. V. Hill, for his dis- 
tinguished researches on myothermal problems and 
on biophysical phenomena in nerve and other tissues. 
Rumford Medal to Prof. F. E. Simon, for his out- 
standing contributions to the attainment of low 
temperatures and to the study of the properties of 
substances at temperatures near the absolute zero. 
Davy Medal to Prof. E. L. Hirst, for his outstand- 
ing work in the determination of the structure of 
sugars, starches, plant gums and especially of vitamin 


Darwin Medal to Prof. R. A. Fisher, for his 
distinguished contributions to the theory of natural 
selection, the concept of the gena complex and the 
evolution of dominance. 

Hughes Medal to Sir Robert Watson-Watt, for his 
distinguished work in atmospheric physics and in the 

«development of radar. 


British Astronomical Association : 
Dr. J. G. Porter 


Mr. F. M. HorBoRN retired from the presidency of 

the British Astronomical Association on October 27 
and was succeeded by Dr. J. Q. Porter. Dr, Porter 
is well known in astronomical circles, not only in 
connexion with his broadcast talks, but also for his 
work for the Computing Section of the Association, 
«of which he has been director for many years. He 
Biühas also carried out investigations on the speeds of 
meteors and has shown that these bodies are mem- 
bers of the solar system, none of the cases that he 
inna: dealt with showing hyperbolic velocities; this 
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Wz regret to announce the following deaths: 


Dr. S. C. Bradford, until 1938 chief librarian of 
the Science Library, South Kensington, and founder, 
with the late Prof. A. F. C. Pollard, of the British 
Society for International Bibliography, on November 
13, aged seventy. 

Mr. R. Elmhirst, director of the Scottish Marine 
Biologieal Laboratory at Millport, whose forth- 
coming retirement was announced in Nature of 
October 30, p. 688, on November 13, aged sixty-four. 

Prof. Karel Kavina, director of the Botanical 
Institute of the Prague Technical University for 
many years and known for his “Atlas of Fungi” 
(1927), & second enlarged edition of which appeared 
this year, aged fifty-eight. 

Mr. E. Platt, geologist and leader of the Falkland 
Islands Dependencies Survey at Admiralty Bay, 
King George Island, South Shetlands, on November 9. 
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would seem to dispose of the results of the Harvard 
College Observatory Expedition to Arizona some 
sixteen years ago. 


Los Angeles State and County Arboretum : 
A $ Dr. Frans Verdoorn 


Dr. FRANS VERDOORN, managing editor of Chronica 
Botanica, has been appointed director of the Los 
Angeles State and County Arboretum at Arcadia, 
California. He will assume the directorship of this 
new arboretum in the immediate future. It is planned 
to develop a modern arborotum and botanical garden 
at Arcadia with various educational and research 
departments. Dr. Verdoorn will continue to edit 
Chronica Botanica and other journals. Some of these 
will be published in the futuré by the Los Angeles 
State and County Arboretum, while others will be 
transferred to a commercial publisher. 

Dr. Verdoorn, & native of the Netherlands, went to 
the United States in 1940. Formerly known for his 
work in cryptogamic botany, he has lately been 
occupied chiefly with historical studies and inter- 
national relations work. He was an assistant at the 
Buitenzorg Botanic Gardens, Java, in the 1930’s and 
has been & research fellow at Harvard University 
Since 1940. During the war years he did much work 
on Latin America and South East Asia for various 
government agencies. He received the first Mary 
Soper Pope Medal in 1946, and has just been appointed 
chairman of the International Phytohistorical Com- 
mittee. 


Control of Nationalized Industries 


In an address on "The Consumer in Relation to 
Non-Competitive Industry”, delivered at the fifty- 
second Oxford Management Conference of the British 
Institute of Management held at Scarborough on 
October 16, Mr. Herbert Morrison said that increasing 
use of economists is being made in the work of 
government; but his address was chiefly concerned 
with the administrative policy pursued to protect the 
consumer in industries where full competition does 
not operate—a field which is not coterminous with that 
of public ownership. While under the competitive 
system the threat of withdrawal of custom could be 
8 spur to efficiency, the corresponding safeguard with 
socialized industries should be their sensitiveness to 
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publie complaint. The consumer, he said, is entitled 
to demand that such industries avoid extravagant 
administration, attain a high degree of efficiency, 
pass to the consumer a substantial share of the 
results of higher productivity and have sufficient 
regard to the legitimate wishes of the consumer in 
matters of quality and variety. 

"Most of Mr. Morrison’s address was devoted to an 
outline of the general organisation of the various 
publie boards controlling certain industries in Britain, 
in which he stressed perticularly the safeguards pro- 
vided for the interest of the consumer. We have to 
rely on the various boards, Mr. Morrison said, to 
hold the balance fairly between consumer and worker, 
and he concluded that the consumer would be 
primarily dependent for a fair and reasonable level 
of price on the efficiency of the boards and their 
ability to keep both management and workers ‘on 
their toes’. Such public boards should provide a 
reasonable ‘safeguard against gross discrimination 
between consumers, but the address contained little 
evidence that the conditions Mr. Morrison specified 
are, in fact, being observed. It cannot now be 
seriously contended that even the Post Office passes 
on to the public the advantages in speed and efficiency 
which technical improvements have made possible, 
and the difficulties experienced in raising questions 
in the House of Commons regarding the public 
beards suggests that new means must be sought of 
making them sensitive to publie opinion. ` 


Australian Council for Scientific and Industrial 
Research : 


DESPITE grave misrepresentation of its motives, 
the Executivé Committee of the Australian Council 


for Scientific and Industrial Research appears to. 


have convinced the Commonwealth Government that 
scientific work for war purposes should be conducted 
under the Ministry of Supply or the Ministry of 
Defence rather than under the Council. The con- 
tention is that the conditions of secrecy and military 
security essential nowadays for war-work will require 
an atmosphere in which the normal activities of the 
Council on behalf of primary and secondary industry 
simply cannot flourish. The Council has for twenty- 
two years operated under an Act, originated by 
Viscount Bruce, giving it a high degree of freedom 
and independence; for many reasons it is believed 
that, in existing conditions, the two contrasting lines 
‘of work cannot be effectively controlled by the one 
body. 

rad providing for the transfer to another Common- 
wealth agency, under public service board control,. 
of the small amount of work bearing on defence at 
present conducted in the laboratories of the Council for 
Scientific and Industrial Research, a Bill now before 
Parliament unfortunately goes further and opens the 
way for subjecting any or all of the Council’s activities 
to publie service board procedure and regulations. 
Strong exception is being taken by scientific men 
and societies in Australia to this action, which is 
regarded as a serious threat to the spirit and suc- 
cessful working which have characterized the Council 
for Scientific and Industrial Research in the past. 


Australian Journal of Scientific Research 


A NEw periodical of high standard, the Australian 
Journal of Scientific Research, has: recently been 
- launched by the Australian Council of Scientific and 
Industrial Research, Melbourne, in collaboration 
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with the Australian National Research Council (see 
Nature, August 7, 1948, p. 210). It is being issued 
quarterly in two series, Series A (Physical Sciences) 
and Series B (Biological Sciences), the price of each 
being 7s. 6d. The editor and chairman of the editorial 
board is Dr. N. S. Noble, and the other members of 
the board are Profs. W. J. Dakin, E. J. Hartung, 
L. H. Martin and J. G. Wood. . 

The first number (March 1948) of Series A contains 
seven papers on physical, chemical, metallurgical 
and meteorological subjects, indicating the variety 
of researches undertaken or sponsored by the Aus- 
tralian Council of Scientific and Industrial Research. 
These include: an analytical treatment, by G. H. 
Godfrey, of the distribution of light intensity in the 
Fraunhofer diffraction pattern of continuous light 
sources, in which attention is directed to certain 
diffraction effects which have not been previously 
recorded but which are in agreement with the 
theory; & study, by V. D. Hopper and A. M. Grant, 
of the effect of & horizontal wall on the motion of 
oil drops, of radii 5-15 py, falling in air, in order that 
the corrections to be applied in the precise determ- 
ination of the electronic charge by the oil-drop 
method may be accurately made; observations on 
a strong variable source of radio frequency energy in 
the constellation of Cygnus ; a microscopic and X-ray 
examination of the deformation or recrystallization 
of a duplex brass; and the testing of molecular 
layers of the silicones on various metal surfaces for 
their boundary lubricating properties. 


German Scientific and Technical Periodicals 


Tum Foreign Office of Great Britain has recently 
compiled a list of more than three hundred German 
scientific and technical periodicals which have 
resumed publication. The list is divided into the 
following sections: agriculture and forestry ; mathe- 
matics, physics and chemistry; medicine; natural 
science; and technology and industry. Very short 
notes, including the price where listed, are given with 
each periodical. Inquiries regarding the list should 
be made to the Foreign Office (German Section), 
Room 211, King Charles Street, London, S.W.1. 


Financial Aid for Delegates at Conferences 


THe British Council has a small fund for the 
assistance of overseas delegates wishing to attend 
national or international conferences held in the 
United Kingdom on scientific subjects including 
agriculture, engineering and medicine. Except ine 
special circumstances, fares to and from the United 
Kingdom will not be paid, and the grants are mainly 
designed to cover subsistence of the delegate for 
the duration of the conference up to a period of 
two weeks. Conveners of conferences to be helgi 
during the period April 1, 1949-March 31, 1950, 
should apply to the Director, Visitors Department, 
British Council, 3 Hanover Street, London, W.1, 
giving full details including the number of delegate: 
requiring assistance and their nationalities. Suche 
information should be lodged preferably: not lates 
than January 15, and replies will be made by the 
end of February. 


World Federation for Mental Health 


THe World Federation for Mental Health, formed 
at the time of the international congress in Londor 


.lasb August, has now been officially recognized fom 


consultative purposes by the two United Nation; 
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bodies—the World Health Organisation and Unesco. 
The president of the World Federation, Dr. J. R. 


No. 4125 


Rees (Great Britain) has expressed the hope that | 


this consultative arrangement will lead to a further : 
recognition of the importance of mental health 
in efforts to establish a healthier and happier ' 
world society. Dr. Rees also announced that the 

Federation has accepted the invitation of Unesco to 
send an observer to its general conference which 
opened at Beirut on November 17. The Federation 
is being represented by Dr. M. K. el Kholy, of Egypt, 
the member for the African Continent on the 
Executive Board. 

The World Federation already comprises twenty- 
one mental health associations of different nations, 
and others are expected to be admitted to member- 
ship in the near future. Dr. André Repond, of 
Switzerland, now vice-president, in accordance with 
the by-laws of the Federation, will succeed Dr. Rees 
as president next year. Prof. H. C. Riimke, of 
Holland, is chairman of the Executive Board, which 
wil! meet in Amsterdam in January. Arrangements 
are also now being made for the Assembly of the 
World Federation to be held in Geneva next August, 
when delegates from all over the world will be 
present. 


P. F. Frankland Memorial Lecture 


. Tue Birmingham and Midlands Section of the 
Royal Institute of Chemistry is endeavouring to 
scollect £1,500 to establish a memorial lecture in 
Moonour of Percy Faraday Frankland, who occupied 
Who Mason chair of chemistry in the University of 
Birmingham with great distinction during 1894-1918 
wand who died two years ago. The lectures will be 
«delivered in Birmingham at intervals of three to 
Hour years and will deal mainly with original work ; 
«they wil be published and may be expected to 
«make a notable contribution to chemical literature. 
All money subscribed goes to the endowment ; 
echeques drawn in favour of "P. F. Frankland 
Memorial Lecture”, crossed a/c payee, should be sent 
mo Mr. E. M. Joiner (secretary, Birmingham and 
"Midlands Section, Royal Institute of Chemistry), 
15 Halton Road, Suttón Coldfield, Warwickshire. 


, 


Mantern Slides of Diagrams, Formula, etc. 


In Nature of June.29, 1946, p. 879, and several 
earlier issues, correspondents described methods they 
ad used successfully for writing on glass. Mr. E. H. 
each, University Laboratory of Physiology, Oxford, 
states that any ink to which a drop or two of a 
solution of a synthetic detergent ("Teepol' type) has 
Woeen added can be used for writing on any clean glass 
surface. Indian ink appears to be the most suitable. 
Some proprietary brands of ink appear to contain 
synthetic detergent and require no further addition. 
Glassware and microscope slides can be marked with 
juch inks. 


Wdawaiian Libraries 


Many people are unaware that excellent libraries 
xxist in Hawaii in conjunction with that country’s 
nuseums, university, research institutions and 
archives of the Government. For information on the 
aoldings of these libraries a “Union List of Serials 
"n Hawaii" is being prepared; the Committee on 
ihe Union List, Hawaii Library Association, Honolulu, 
Territory of Hawaii, invites pre-publication orders at 
3 dollars a copy. 
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i Conference on Organised Information Services 
THe Northern Branch of Aslib has arranged a 
‘conference on the general theme of the value of 
' organised information service to industry, commerce 
,and education, tò be held at the North of England 
Institute of Mining and Mechanical Engineers, Neville 
iHall, Westgate Road, Newcastle-upon-Tyne, on 
December 7. The chair will be taken by R. Trevor 
J enkins, technical manager, Vickers- Armstrongs, . 
Ltd., Elswick. and Scotswood Works, Newcastle- 
»upon-Tyne. The conference will be opened at 10 a.m. 
iby the Lord Mayor of Newcastle-upon-Tyne. Dr. 
V. E. Parke will speak on “Intelligence: Some 
‘Fundamental Principles”, and will be followed by 
(Mr. E. Austin Hinton on “Industrial, Technical and 
(Commercial Information: The Contribution of the 
‘Public Library”. In the afternoon session, at 2.30 
p.m., Mr. R. O. MacKenna will speak on’ “Information 
Service from the point of view of the Universities”, 
and will be followed by Mr. T. S. Nicol, who will deal 
with the point of view of professional associations. 
Miss J. Scurfield will speak on “The Regional Library 
Bureaux"; Miss E. M. R. Ditmas will deal with the 
work of, Aslib, and Mr. R. Brightman with that of 
the Northern Branch. Conference tickets can be 
obtained (5s. each) from the local organising secre- 
tary, Mr. M. G. Cahill-Byrne, Vickers-Armstrongs, 
Ltd., Elswick Works, Newcastle-upon-Tyne, 4 


Comet 1948 | 


| Dr. R. D'E. ATKINSON, who led the Royal Observa- 
tory eclipse expedition, cabled confirmation of a 
bright comet seen in the southern sky early in 
November. During the eclipse on November 1 & 
photograph showed that the comet was 1° 38' from 
the centre of the sun, and it was then very bright 
with a tail. It has been seen in different parts of the 
southern hemisphere since then. Its brightness hes 
been estimated as mag. 2. Its daily motion is 
approximately —8-lm. in R.A, and —51’ in declina- 
tion. It is doubtful whether it will be seen from the 
British Isles. The latest description from the Cape 
Observatory states that the object is diffuse with 
céntral condensation or nucleus, and that the tail 
exceeds 1° in length ; hence some of the Press reports 
about the length of the tail were probably exaggerated. 

|The Royal Observatory, Cape Town, has *tom- , 
municated the following parabolic orbit and ephemeris 
computed ‘by Hirst and Stoy : 
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Announcements 


Tam following higher degrees have been conferred 
by| the University of Aberdeen: Ph.D., on G. F. 
Walker, for a thesis on “The Clay Mineralogy of some 
Aberdeenshire Soils" ; M.D., on E. McL. Raffan, for 
a thesis on “Poliomyelitis in Aberdeenshire”. 


ERRATUM. Dr. Oscar Hechter states that the 
reference in the communication “Spreading Phen- 
omenon and Inflammation" (Nature, October 30, 
p. 701) to earlier work (par. 4) should be to footnote 1, . 
and not footnote 2 as appeared in his manuscript. 

4 


] 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Clinical Potentialities of Certain Bisquater- 
nary Salts Causing Neuromuscular and 
.Ganglionic Block 


Two members of the polymethylene a«-bistrimethyl- 
ammonium series! ([N+(CHs)5.(CHs)n.N+(CH;)5] 217) 
appear to possess activities which may be suitable 
for clinical use—the © l0 derivative (n = 10) to 
produce neuromuscular block, the C 6 derivative 
(n = 6) to produce ganglionic block. We wish to 
describe briefly the main characteristics of these 
compounds, in view of the great attention being paid 


. to possible substitutes for d-tubocurarine chloride**- 


and to the use of tetraethylammonium iodide for 
ganglionic block?. 

The accompanying table gives the doses of C 10 
and d-tubocurarine chloride which are approximately 
equipotent in causing neuromuscular block when in- 
jected intravenously into unanesthetized monkeys 
(Macaca mulatta), cats and rabbits. 


Monkey Cat Rabbit 
d-Tubocurarine chloride quen [kgm.) 0:1 035 0-17 
C10 compound (mgm./kgm.) 0:3 0:08 0-10 


"These resulis show variation of potency of the C 10 
derivative of the bistrimethylammonium salt with 
species. (as we previously reported); preliminary 
trials iiidicate that man is close to the cat in sensit- 
ivity. The onset of the paralysis is smooth and 
uneventful in the monkey and the cat; in the 
rabbit, transient fine fasciculations (of the type re- 
portéd in the cat under chloralose!) are just detect- 
able. In general, the order in which the various 
muscles are paralysed and recover from paralysis is 
much the same as with d-tubocurarine chloride. 

The main difference between the C 10 compound 
and d-tubocurarine chloride lies in the relative 
sparing of the respiration by the former in the 
monkey and the cat. In the monkey, even a small 
dose of d-tubocurarine chloride (0-075 mgm./kgm.), 
sufficient to produce weakness for about ten minutes, 
is accompanied by exaggerated movements of the 
nostrils and trunk indicative of respiratory difficulty. 
Similar respiratory signs can only be produced by 
the C10 compound under test with a dose of 
0-5 mgm./kgm., which causes complete paralysis of 
the animal for ten minutes, and weakness for an 
hour. Similar observations have been made in 
un&nssthetized and anesthetized cats, and (to a less 
extent) in the rabbit. The ratio of the dose which 
just suspends respiration in half the animals to that 
which produces definite weakness for at least 10 min. 
has been estimated, as an index of the relative 
activity on respiratory and other muscles. In the 
monkey, the ratio is 2-6 for the C 10 compound, and 
1-5 for d-tubocurarine; in the cat, the ratios are 
respectively 2-2 and 1-25. In the rabbit we have not 
been able to demonstrate any significant difference 
by this method, the ratio in both cases being close 
to unity. It is also noteworthy that the duration 
in the monkey of a paralysis due to the C 10 com- 
pound is usually two to three times longer than that 
of one of equal initial intensity due to d-tubocurarine 
chloride. i 

Eserine and prostigmine do not antagonize the C 10 
compound; but a lower member of the series, C 5, 
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has proved to be & useful antagonist. In all three 
species, an injection of 0-5-5 mgm./kgm. of C 5 cuts 
short & moderate or shallow paralysis, accelerates 
recovery from a deep curarization, and restores to 
normal @ respiration that is becoming inade- 
quate, where these conditions are due to the C 10 
compound. 

The C10 compound must be compared with 
d-tubocurarine chloride in two other respects: 
(a) the latter is active in paralysing autonomic 
ganglia, and may thereby cause a small fall in blood 
pressure; the former exhibits some activity of this 
kind, but requires a dose five to ten times as great 
to produce the same effect; (b) the latter is known 
to liberate histamine’, and such liberation might 
cause undesirable side-effects; the former can also 
be shown to produce an effect on the blood pressure 
characteristic of histamine liberation?; but it requires 
a dose at least four times larger. We have confirmed 


"Barlow and Ing’s? finding that this series of com- 


pounds possesses a weak anti-esterase activity ; but 
this activity does not appear to produce any side 
actions, except possibly the fine fasciculations in the 
rabbit mentioned above. Chronic toxicity tests have 


shown that rabbits and cats can receive curarizing 


doses of the C10 compound daily for six weeks 
without change in type or degree of the paralysis, or 
deterioration in the health of the animal. 

As & possible substitute for d-tubocurarine chloride, 
therefore, this C 10 compound merits consideration, 
since it is both potent and can be antagonized; it 
also has the following advantages: (1) it spares the 
respiration ; (2) it has less ganglionic action; (8) it 
has less power of liberating histamine; (4) it is a 
simple compound easily synthesized. 

The C6 derivative possesses great potency in 
paralysing autonomic ganglia, although it is inactive 
in other respects except in very large doses. Its 
effects, when injected in a dose of 0-1-1 mgm./kgm., 
are closely similar to those of tetraethylammonium 
iodide (paralysis of contraction of cat’s nictitating 
membrane excited by preganglionic stimulation ; 
fall of blood pressure, no longer obtainable after a 
paralysing dose of nicotine; paralysis of peristaltic 
reflex of rabbit intestine; paralysis of para- 
sympathetic ganglia of the heart), and have been 
shown to be restricted to the autonomic ganglia. 
C 6 differs from tetraethylammonium iodide in its 
greater potency (ten to twenty times, according to 
test object), and in its slower onset and three to 
four times greater duration of action. 

The C6 derivative, therefore, offers possibilities: 
of clinical usefulness in such fields as hypertension 
and vascular disease, whenever tetraethylammonium. 
iodide has too brief or slight an action. 

Details of the pharmacological investigations will 
be published in full elsewhere. 

; W. D. M. Patron 


E. J. ZAMS 
National Institute for Medical Research, 
London, N.W.3. 
Aug. 17. 
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Tracer Phosphatase Determination in 
Tissue Sections 


Tux NT. use of radioactive tracers in biology ` 
demands methods for quantitative recording even 
in tissue sections. Autoradiography furnishes one 
method, either by simply placing the sections con- 
taining the radio-ions towards a photographic plate!, 
or by covering the section itself with a film of photo- ' 
graphic emulsion?3, In this way «- and even @-rays 
'eàn be recorded‘. 
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The Geiger ~ Müller counter, however, is still the > 
best means for quantitative recording of p-rays. I ' 


have used a counter in the way described below to 
record the.amounts of radioactive tracers in tissue 
sections as well as of tissue extracts according to 
established principles. 

A Geiger — Müller counter, as described by Ambro- 
sen, Madsen, Ottesen and Zerahn5, is placed within a 
lead cylinder directly above an aluminium turntable 
with eight holes for small aluminium dishes which con- 
tain the radioactive material. The electrical details of 
the apparatus, which contains a regulated 2,000-volt 
power supply, a scale-of-16 and a scale-of-10, a regis- 
tering device and an arrangement which makes it 
possible to make counts for each dish or slide auto- 
matically as long as desired within the limits of 
2 minutes and 30 hours, has been described else- 
where*. 

When tissue sections are to be measured, they are 
mounted on polished slides and covered by a 
‘Cellophane’ coverslip ; the sections are placed above 
the holes in the turntable, and by means of a micro- 
seope fixed to the apparatus their positions are con- 
trolled. Small brass plates, 1 mm. thick, with 
diaphragms of the desired diameters, 4-2 mm., are 
then lowered upon the slides and are kept in place 
by means of small pins fitting into holes in the turn- 
table. Before the plates are pressed into position, 
it is checked by the microscope that the desired parts 
of the sections actually are centred beneath the 
diaphragms. 

Now the Geiger — Müller tube with its lead cylinder 
ig raised 2 mm. by means of a half-moon-shaped 
piece of lead which corresponds to the height of 

«the slide plus brass plate, and the counting may 
begin. 

As the brass plate directly covers the section, 
except for the 0-05 mm. thick ‘Cellophane’ coverslip, 

Mhe amount of tissue in which the radio-ions are 
smeasured depends only upon the diameter of the 
diaphragm and the thickness of the section. Using a 
:ommon diaphragm of 1 mm.* and sections of 5p, 
she amount of tissue under observation is only 
2-005 mgm. Hither frozen sections or paraffin or 
sxelloidin sections, stained or unstained, may be used. 
BWhen possible, stained sections are preferred, as the 
uistological examination and the radio-ion counting 
xan then be undertaken in the same section. 
As an example of the method, I have made a 
luantitative estimation of phosphatase in tissue 
«eotions by means of a modified Gomori? technique. 
Whe tissue, fixed in 80 per cent alcohol and imbedded 
mo paraffin wax melting at 42°, is cut in 10 p sections 
which are deparaffinized and incubated in a substrate 
of glycerophosphate containing radiophosphorus and 
«alcium nitrate. The sections, which now contain 
adioactive calcium phosphate, can then be placed 
Wirectly in the apparatus, and afterwards—-or pre- 
iously—be stained with cobalt according to Gomori. 


mhe Gomori technique thus affords a qualitative, and : 
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estimating phosphatase in the same section. 
A further report of the.results will appear in due 
course. + 


| 
I 
i 
! 
: b 

| JünaEN B. DALGAARD 

| Department of Anatomy, 

t University of Aarhus, 

i Denmark. 

: June 6, 
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Nicotinic Acid and the Inhibition of 
Growth by Auxin 


Iw '& recent paper, Galston! has shown that 
iB-indoleg&cetic acid, at concentrations of 1-10 p.p.m., 
inhibits the growth in the dark of excised stem tips 
of Asparagus, in contrast to its normal stimulating 
effect in the light. Nicotinic acid, at a concentration 
of 0-5 p.p.m., was shown greatly to augment this 
dark inhibition, although without any effect by itself. 
These results were regarded as indicating that nico- 
tinic acid is involved in the growth-regulating action 
of &-indoleacetie acid. 

i Recently, I have been studying the interactions 
with auxins of a wide range of plant metabólites in 
the growth inhibition of roots, and a considerable 
number of observations has been made with nicotinic 
acid. The technique employed has been filly’ de- 
scribed i in & previous paper? and consists essentially 
of growing samples of cress seedlings in sterile water- 
culture in & number of different concentrations of 
the'two substances both singly and in all possible 
combinations of those concentrations. "Total root- 
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Three-dit ional diagram showing the interaction of picotinic 
acid and B-indoleacetic acid in the growth-inhibition of cress roots 


i 


the method mentioned here a quantitative, means of : : 
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growth per seedling was determined by weighing the 
fresh excised roots at the end of the experiment 
(7-10 days growth) and expressed as a percentage 
of the controls in the pure culture medium (root- 
growth index). The seedlings were grown in normal 
daylight. The results of a number of experiments 
are collected in the accompanying three-dimensional 
diagram. The two basal axes represent a grid of 
the various combinations of concentrations of 
B-indoleacetic acid and nicotinic acid, while the 
vertical axis gives: the relevant values of the root- 
' growth index. 

It will be seen that nicotinic acid by itself brings 
about slight growth inhibition at high concentra- 
tions, but is without significant effect in any of the 
B-indoleacetie acid concentrations. It is possible 
that nicotinic acid may itself be, or may give rise to, 
an inhibitor of the auxin type in these high concentra- 
tions; but its effect is not detectable in the presence 
of the much moré active B-indoleacetic acid. There 
is certainly no indication of any synergistic effects 
of the two substances, and this suggests that the 
phenomenon observed by Galston is not of general 
occurrence. 

It is pointless with such meagre data to attempt 
an explanation of the discrepancy between two such 
isolated observations; but the above results suggest 
that the experiments of Galston should be repeated 
on an organ in which the inhibiting action of auxins 
has been much more intensively studied, such’as the 
root. It is hoped eventually to extend the above 
investigations to excised roots growing, as in the 
case of>Galston’s stem tips, on a purely synthetic 
medium. 

L. J. AUDUS 
. Botany Department, 
` University College of 
South Wales and SOR O UCSD, 
, . Cardiff. 


1 Galston, A. W., J. Biol. Chem., 169, (2), 465 (1947). 
* Audus, L. J., and Quastel, J. H., Ana. Bot., N.S.,19, (45), 27 (1948). 





Relation between the Volume and Fructose 
Content of Human Semen 


ESTIMATIONS of fructose content, by the method 
described by Mann}, have been carried out on 150 
specimens of human semen, obtained from 123 
individuals. Of these, 41 ejaculates were obtained 
from 31 men of proved fertility, the remainder from 
men whose marriages had been involuntarily childless. 

Gonsiderable variation was found 
both in the concentration of fructose 
and in the total fructose content of 


the ejaculate. The concentration varied 16 
from less than 5 mgm. to 640 mgm. ~ 
per 100 ml, with a mean value of $ 
287 mgm. per 100 ml., while the total 312 
fructose ranged from less than 0-05 & 
mgm. to 31-6 mgm., with a mean of E 
9:37 mgm. per ejaculate. Tho semen E 3 
with minimum concentration, and also $ 
minimum total fructose, came from a ü 4 
fertile donor, as did the specimen with # 
maximum concentration. That with & 
maximum total fructose came from a 0 


childless man with a sperm density 
persistently less than 1 million per ml. 
Apart from a' notable excess of good 
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specimens and of fertile donors in the fructose range 
200-500 mgm. per 100 ml. semen, no significant corre- 
lation was found between seminal fructose level and 
either sperm density or motility. This is not surprising 
in view of Mann’s finding that azoospermic bull semen 
can be very rich in fructose, and that fructose is a 
chemical compound characteristic. of the seminal 
plasma but not of spermatozoa as such. 

On the other hand, a very interesting relationship 
was found between the fructose saree of the semen 
and the volume of the ejaculate. As shown in the 
accompanying graph, the average concentration of 
fructose increases with volume, at first gradually, 
and then more steeply up to a maximum of 360 mgm. 
per 100 ml. in specimens with a volume between 
4 ml. and 5 ml. With further increase in volume the 
concentration falls, specimens more than 7 ml. in 
volume having an average concentration of 209 mgm. 
per 100 ml. The total fructose content of the ejaculate 
also increases with volume, below 2 ml. at the rate 
of 2 mgm. per ml., and between 2 ml. and 5 ml. 
at the rate of 4-5 mgm. per ml. Above 5 ml. there 
is no appreciable increase of fructose with volume. 
It appears that the fructose-bearing secretion con- 
tributes the greater part of the extra volume between 
2 ml. and 5 ml.; but further increments in volume are 
almost entirely due to the activity of other glands. 
Assuming that-the majority of the fructose is produced 
by the seminal vesicle, the variation in volume and 
fructose content found in different individuals may 
well be the result of the marked variation in size of the 
seminal vesicle in man. 

The ejaculate with highest fructose content ‘in this 
series contained 31-6 mgm. of fructose in 8 ml. of 
semen. The highest concentration found was 640 
mgm. per 100 ml., in a specimen of 4-4 ml. volume, 
and total fructose content of 28-2 mgm. It would 
seem that the maximum fructose output of the human 
seminal vesicle is about 30 mgm. of fructose contained 
in about 4 ml. of fluid of concentration 700 mgm. 
per 100 ml. On this basis the proportion of vesicular 
to other secretions could be worked out for any 
specimen of semen, an average specimen of 4-5 ml. 
volume being approximately 50 per cent vesicular 
secretion, whereas the seminal vesicles contribute 
only 30 per cent of the fluid in specimens less than 
2 ml. in volume. However, Huggins and Johnson? 
found that in fluid obtained from the seminal vesicles 
by massage per rectum the copper-reducing sub- 
stances varied from 275 mgm. to 625 mgm. per 100 ml., 
and it cannot be assumed, therefore, that the com- 
position of the seminal vesicle secretion is approx- 
imately constant in sugar content. 


e 
Q 
© 
(Jopeeptration of fructose (mgm./100 ml.) 





Volume (ml.) 
Curve 1, variation of total seminal fructose with volume of ejaculate ; 
ourve 2, concentration of fructose 
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æ " 1 
The volume of an ejaculate is to some extent; the catheter was possible though more difficult than 
affected by the time since the previous emission, and, ' in the heat-period. 


in particular, specimens produced after intervals of: 


The beginning and the end of heat were noted by 


less than 24 hours tend to be exceptionally small. , the owner; we did not control by rectal examination 


In the present series 23 (47 per cent) of the 49 
specimens with a volume less than 2 ml. were pro- 
duced after an, interval of less than 24 hours since 
the previous ejaculate. If the semen specimens are 


grouped according to time since previous ejaculate, | 


at intervals of 24 hours, the average concentration 
of fructose remains constant after the second day 
up to the eighth day, the longest interval for which 
sufficient specimens were available to give a reliable 
value. The total fructose increases during this period 
in proportion to volume at the rate of 2 mgm. per 
ml. increase in: volume. The mean fructose value 
for specimens produced with less than two days 
interval since the previous ejaculate is 250 mgm. per 
100 ml, compared with 300 mgm. for specimens 
produced after longer intervals. The rate of increase 
of fructose with volume during the first two days is 
5 mgm. per ml. increase in volume. These results 
suggest that the seminal vesicle in man is depleted 
to a much greater extent by a single ejaculation than 
appears to be the case in certain domestic animals 
such as the bull and the ram, and that a period of 
about 48 hours is required before the contribution of 
the seminal vesicle to the semen plasma, and there- 
fore its fructose content, reaches the value char- 
acteristic of the individual donor. 
It follows from these’results that the volume of 
the ejaculate and the interval since previous emission 
«must be taken into account in any attempt to cor- 
«relate fructose content with other seminal char- 
«acteristics, or to use fructose content as a measure 
«of testosterone activity in man. Clearly no specimen 
poroduced within two days of a previous ejaculate 
can be relied upon to give a proper measure of fructose 
content. When the characteristic concentration has 
Woeen reached, each specimen must be considered in 
mcelation to the mean fructose content of specimens 
of similar volume. , 
I am indebted to Dr. T. Mann for his instruction 
'n technique, and his unfailing interest. The work 
vag carried out with the help of a grant from the 
miledical Research Council. 
CLARE HARVEY 
Department of Zoology, ` 
University College of the 
South West of England, 
Exeter. 


Mann, T., Lancet, 264, 446 (1948). f 
Huger) C. B., and Johnson, A. A., Amer. J. Physiol., 108, 574 


™reservation of the Fertilizing Capacity of 
Bull Semen in the Genital 
Tract of the Cow 


HxEIFERS and cows with regular cestrous cycle were 
iseminated several hours (6-12 up to 48 hours) 
„fore the expected cestrus. The sperm used in these 
xperiments was collected from the two bulls of the 

martificial insemination centre; it was diluted 1/50 in 
odium citrate~egg yolk diluent and inseminated 
y rectal fixation of the cervix. In most of the 
ows the operation was executed very easily, and 
1e insemination was made partly in the corpus 
mori and partly in: the cervix; exceptionally the 
xvix is insufficiently dilated, but penetration with 


: the exact moment of ovulation for fear of damaging 
' the follicle; but we believe that ovulation takes 
; place 10 hours after the end of heat in heifers and 
16 hours in cows (Hanimond). 
In three of thirteen inseminated animals, the ex- 
ı pected cestrus did not appear during the first days 
_after insemination. Of the remaining ten animals, 
, four returned in heat and were not pregnant; two 
;of them were inseminated about 48 hours before 
‘estrus; six animals (four heifers and two cows) be- 
¡came pregnant, which corresponds to the conception- 
;rate for artificial insemination during the heat-period. 
:Of these six animals, two were inseminated nearly 51 
‘hours before ovulation, three were inseminated 
‘45 hours before ovulation, and one was inseminated * 
‘about 40 hours before ovulation. 
' Further experiments are going on with a larger 
number of cows; but these results seem to indicate that 
the sperm of fertile bulls, diluted with sodium citrate — 
egg yolk diluent and inseminated deeply in the cervix 
and the corpus uteri, may keep its fertilizing capacity , 
completely undamaged in the genital tract of the 
female at least up to 50 hours, even when this sperm 
has been stored for three days in the refrigerator. 


M. VANDEPLASSCHE 


à i ; F. PAREDIS 
Centre for Artificial Insemination, d 
Veterinary College, ` 
State University, ' 
Ghent. 
' June 10. 


Inhibition of some Respiratory Enzyme 
Systems by Derivatives of 
Sulphuric Acid 


‘In the course of work primarily concerned with 
the biological action of carcinogens, it was found 
that various sulphuric acid derivatives of large- 
molecule hydrocarbons strikingly inhibited certain 
enzyme systems when tested in Warburg respiro- 
meters. Substances I, II, III and IV (see over) in- 
hibited the pyruvate-triose-phosphate system of rab- 
bit skeletal muscle! by 87, 95, 94 and 50 per cent ' 
respectively, and the oxaloacetate-triosephosphate 
system of the same preparation by 68, 70, 53 and 10 
pet cent when added at 34/500 in presence of 1/150 
per cent extra cozymase. With extra cozymase the 
inhibition was decreased. -It appeared to be com- 
petitive. Substance V was almost inactive at this 
concentration. 

The first four compounds also inhibited the oxida- 
tion of lactate by'ferricyanide? in presence of the 
Straub? lactic apodehydrogenase of bullock’s heart 
muscle. ,The four inhibitors at M/10,000 in presence 
of 1/150 per cent added cozymase caused losses in 
activity of 52, 88, 20 and 21 per cent respectively. 
This effect was also diminished by extra cozymase. 
Substance V was again inactive. 

The first four compounds at M/'7,600 also inhibited 
the joxygen uptake of a rabbit-liver homogenate in 
presence of succinate by 71, 70, 21 and 34 per cent 
respectively. -Sodium methyl sulphate, sodium 
methane sulphonate and sodium «-naphthalene 
sulphonate gave no inhibition even at M/300. 
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It appears that the inhibitory activity may be 
primarily attributable to the presence of an O—SO;Na 
or N—SO,Na grouping (in the cozymase systems 
the action of substance IT being possibly potentiated 
by the presence of two chlorine atoms in the mole- 
cule). On the other hand, the grouping C—SO,Na 
seems to be inactive. The mode of action of the 
active compounds may be either direct competition 
with cozymase or some reaction entailing fission of 
the active groupings in the manner postulated by 
Crabtree for ehlorcompounds. 

My thanks are due to I.O.I. (Dyestuffs), Ltd., for 
gifts of chemicals. 

DONALD HOCKENHULL 

College of Technology, 

' Manchester 1. 


! Green, D. E., Needham, D. M., and Dewan, J., Biochem. J., 91, 2327 
(1987). 


? Quastel, J. H., and Wheatley, A. H. M., Biochem. J., 92, 936 (1938). 
. "Straub, F. B., Biochem. J., 34, 484 (1940). 
‘Crabtree, H. G., Cancer Research, 2, 405 (1941). 


Enzymatic Degradation of Ribonucleopro- 
teins of Chromosomes, Nucleoli 
and Cytoplasm 


In experiments utilizing purified crystalline ribo- 
nuclease in conjunction with various ‘staining 
procedures, it has been possible to demonstrate that 
chromosomes of higher plants and animals contain 
appreciable quantities of nucleic acid of the ribose 
type. These experiments have also shown that 
ribonuclease may hydrolyse ribonucleoprotein, and 
that the residual material (non-histone protein) can 
be digested by pepsin. Conversely, ribonucleoprotein 
may be hydrolysed by pepsin, and the residual 
material (ribonucleic acid) degraded by ribonuclease. 
Such combination treatments have provided in- 
formation concerning the localization of ribonucleo- 
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proteins, ribonucleic acid and non-histone proteins 
in nucleus and cytoplasm. The validity of these 
methods for diagnostic purposes rests upon the use 
of highly purified and carefully assayed enzymes, and 
the employment of an adequate series of controls to 
determine the influence of variables capable of modify- 
ing the histochemical reactions. 

Results obtained by treating root-tip cells of onion 
and lily and salivary-gland cells of Drosophila serve 
to illustrate the potentialities of histochemical 
methods utilizing enzymatic hydrolysis. When 
sections or smears of these materials fixed in acetic 
alcohol are stained with Unna's methyl green —pyronin 
combination, the chromosomes are blue-lavender, the 
nucleoli and cytoplasm red. If hydrolysis by ribo- 
nuclease precedes staining, however, no component 
remains that colours with pyronin!, so that cytoplasm 
and nucleoli are colourless and the chromosomes 
green. The possibility, inherent in earlier experi- 
ments of this type??, that reduction in stainability 
might be referable to removal of proteins by protease- 
contaminated ribonuclease+ has been obviated im 
these studies by the use of preparations of ribo- 
nuclease that are free from all measurable traces oN 
proteolytic activity®. It can be concluded, therefore, 
that ribonucleic acid is present in chromosomes as 
well as in cytoplasm and nucleoli. Additional evidence 
leading to the same conclusion has been provided by 
the preparation of ribonucleoprotein from isolatedt 
chromosomes®. ' 

The use of fixatives particularly suitable for 
cytological studies, such as the fluids of Flemming» 
and Navashin, makes possible staining procedures 
which cannot be used advantageously following fixa. 
tion in acetic-aleohol. Thus the safranin — gentian 
violet — orange G triple stain, when used after thc 
ehrom —osmic acetic acid fixatives, permits a pattern 
of differentiation in meristematic cells of root tips 
in which metaphase and anaphase chromosomes are 
bright red whereas the chromonematic threads of late 
telophases and early prophases are violet. Ribo. 
nuclease attacks this red-staining component, so tham 
metaphase and anaphase chromosomes appear viole: 
after hydrolysis. Prolonged treatment with ribo 
nuclease also impairs stainability with the gentiar 
violet component of the triple stain. These observa 
tions suggest that the ribonucleic acid of condenser 
chromosomes may be present in more than one form» 
and that there occurs in the course of mitosis a cycle» 
of accretion and dispersion of chromosomal ribo 
nucleic acid which may be correlated with th» 
appearance and disappearance of the nucleolus, anc 


, which is presumably related to the control of geni- 


activity. 

Flemming’s triple stain has also provided a clu» 
to the localization of the non-histone or tryptophane 
containing protein". It was found that cytoplasm 
chromosomes and nucleolus, after treatment witW 
ribonuclease, show a density and brilliance of colora» 
tion with orange G that is not detectable in th: 
controls. A similar colour intensification may als 
be obtained with other acidic dyes, such as acir 
fuchsin, light green and fast green. Thus, if section» 
are treated with ribonuclease and stained with fas 


. green (using the Feulgen reaction for desoxyribc 


nucleic acid to provide contrasting colour in th» 
chromosomes), they will show an over-all intense an: 
vivid green as compared with the pale green of ur 
digested controls; but if the treatment with ribc 
nuclease is followed by one with pepsin, the amoun» 
of green colour is then much less than that of th» 


i 
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controls. Similar results are obtained when the’ 
nucleic acid is removed by Schneider’s trichloracetic : 
acid treatment?. 
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protein thus freed stains intensely with acidic dyes 


and can be degraded by pepsin. Digestibility by ; 
pepsin suggests that this stainable material is non- 


histone protein?®; its distribution within the cell, 
moreover,’ parallels that of tryptophane-containing | 
material as determined by histochemical application 
of Bates’ modification of the May — Rose test}. 

Ribonucleoprotein may be degraded by pepsin as 
well as by ribonuclease. If sections are treated with 
pepsin and stained in Unna’s pyronin~methyl green 
combination, chromosomes, nucleoli and cytoplasm 
of the hydrolysed cells stain more intensely with 
pyronin than do those of unhydrolysed controls. If 
sections are treated successively with pepsin and 
ribonuclease, chromosomes, cytoplasm and nucleoli 
no longer stain red, indicating that the nuclease has 
removed the pyronin-avid material. These experi- 
ments indicate that ribonucleic acid may be present 
in fixed cells either free or combined as ribonucleo- 
protein, and that its stainability with pyronin is 
influenced by the state of association. 

Such treatments, using combinations of enzymes, 
thus serve as a guide to an understanding of the 
affinity of certain dyes for specific cellular components. 
Other combinations of enzymes and dyes have been 
utilized in the study of a variety of normal and aber- 
rant types of plant and animal cells. A detailed 
account of these studies will be presented in other 
publications. 

' Progress of this study has been facilitated by a 
grant from the United States Public Health Service, 
National Institute of Health, Bethesda, Maryland. 
BreRWIND P. KAUFMANN 
MARGARET MODONALD 
HELEN Gay 
Department of Genetics, 
Carnegie Institution of Washington, 
Cold Spring Harbor, New York. 
June 10. 
! Kaufmann, B. P., et al., 
Book, 48, 136 doen. 
* Brachet, J., O.R. Soc. Biol., 188, 88 (1940). 
3 Schultz, J, Cota Spring Harbor Symposia on Quantitative Biology, 
* Cohen, S. S., J. Biol. Chem., 158, 255 (1945). 

* McDonald, M. R., J. Gen. Physiol. (in the press). 
“Mirsky, A. B., and Ris, H., J. Gen. Physiol., 91, 7 (1947). : 
Stedman, Big dS tedman, E., Nature, 162, 267 (1943); Edin. 
. miry, A. E., and Pollister, A. W., J. Gen. Physiol., 80, 117 (1946). 

* Schneider, W. C., J. Biol, Ohem., 161, 293 (1945). 


"MARI Dir go iu Spring Harbor Symposia on Quantitative Biology, 


Carnegie Institution of Washington Year 


. 





siant Binary Stars and the Mass-Luminosity 
Law 


Ir is wéll known that spectroscopicfparallaxes are 
n index of stellar surface gravity, which in turn is 
‘unctionally related to the mass and luminosity of a 
tar. If, therefore, there exists a class of stars in 
which this functional relation differs from that found 
or the majority of stars, we should expect a lack of 
greement of the mean trigonometric, dynamic. and 
wectroscopic parallaxes of these stars. 

In “The Masses of the Stars”, Russell and Moore? 
lirected attention to æ serious discrepancy between 
he trigonometric and spectroscopic parallaxes of 52 
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These results indicate that ribo- ' 
nuclease can digest ribonucleoprotein, and that the ' 
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visual binaries of the giant sequence. It is especially 
significant in view of the very excellent agreement of 
these parallaxes found for 641 single stars of the giant 
sequence. For the latter, the ‘reduced’ trigonometric 
and spectroscopic parallaxes are 0:0988” and 0:0985”, 
respectively, whereas for the 52 double stars the 
corresponding values are 0:003" and 0-095". 
The agreement of the spectroscopic parallaxes of 
' the single and double stars is a strong indication 
; that the surface conditions of these stars are, as a 
whole, identical. One is led to suspect a systematic 
‘error in the trigonometric parallaxes, yet none is 
‘obvious; none exists for double stars of the main 
\Sequence, and the discrepancy noted by Russell and 
\Moore is not related to the separation or relative 
“brightness of the components of the double star. 
Acceptance of the trigonometric values places these 
stars about a magnitude above the. regular giant 
sequence and, according to Russell, indicates a mass 
of about double that of single giant stars (mass- 
Juminosity law). It is/of particular interest that the 
increased mass would in this case be compensated 
almost exactly by the increased radius necessary to 
account for the greater luminosity, thus leaving the 
surface gravity unchanged. The giant binaries, then, 
would at once be over-luminous for their spectral 
class, sub-luminous for their mass, but of unchanged 
surface gravity. The observed agreement of the 
spectroscopic parallaxes of the single and double 
stars would thus be explained. 
! In view of the apparent failure of the mass- 
luminosity law in giant binaries, it is of interest to 
consider also the dynamic parallaxes of these stars, 
and secondly, to find whether the parallax discrepancy 
found for visual pairs exists also for spectroscopic 
binaries and ‘for very wide common-proper-motion 
pairs. 
| The appeal to dynamic parallaxes is of special 
interest, for if giant binaries are sub-luminous for 
their masses, dynamical parallaxes derived for these 
stars should be somewhat greater than their trigono- 
metric parallaxes, yet considerably smaller, numeric», 
ally, than their spectroscopic values. This is observed 
to be the case: for 64 pairs for which trigonometrie 
dynamic and spectroscopic parallaxes were available, 
the reduced values of these quantities are 0-065", 
0- "075". and 0:104”, respectively. Again, for 103 pairs 
for which dynamic and spectroscopic parallaxes were 
available, the respective values were 0-088" and 
0-114". This latter discrepancy i is, of course, totally 
independent of any possible error in the trigonometrio 
parallaxes. No corresponding discordance occurs for 
main sequence pairs. i 
Spectroscopic binaries were also found to exhibit 
thé discordance found for visual pairs : for 47 spectro- 
scopic binaries, the meam reduced trigonometric and 
spectroscopic parallaxes were 0-079" and 0-100”, 
respectively. However, for 34 very wide common- 
proper-motion pairs, excellent agreement in the mean 
forithese parallaxes was found, thus perhaps relating 
these stars more closely to the single stars than to the 
closer doubles. That this agreement argues for a 
systematic error in the trigonometric parallaxes is 
not supported by the fact that in the closer pairs, 
for the most part, the components were far too faint, 
and of too long & period of revolution, to affect the 
measured parallaxes. ~ 
We can conclude, then, that the mean observed 
values of the trigonometric, dynamic and spectroscopie 
parallaxes of giant binaries are consistent with the 
hypothesis that these stars (the primary components} 
} 


` 
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lie above the ordinary giant sequence but are sub- 
luminous for their masses. 
* ‘. J. A. HYNEK 
Perkins Observatory, 
Delaware, Ohio. 
April 15. 


' 1 Russell, H. N.,.and Moore, C. F., 
ersity of Chicago Press, 1940). 


“The Masses of the Stars" (Univ- 


Mixed Types of Stellar Populations 


‘Onn of the most interesting and most mysterious 
features of the stellar contents of our own and other 
known galaxies is the fact that there seem to exist 
two rather distinct types of stellar populations differ- 
ing between themselves by mechanical as well as by 
physical properties of individual members. In fact, 
as was first indicated by Oort!, the so-called ‘high- 
velocity’ stars which describe highly elongated 
elliptic trajectories around the galactic centre seem 
to possess rather different physical characteristics as 
compared with the ‘ordinary’ stars predominating in 
the neighbourhood of our sun and moving along 
regular, almost circular, orbits. This distinction was 
amplified by the recent work of Baade*, who has 
shown that the ordinary type of stellar population 
(which he calls type I) is characteristic only for the 
region of spiral arms, whereas the other type (type 
II) forms the structure of the galactic nucleus along 
with the tenuous, almost spherical, ' ‘atmosphere’ 
surrounding the entire system. All elliptical and 
spherical galaxies seem to be formed entirely from 
stars^of type IT. 

The physical differences between the two stellar 
populations, as evidenced by the study of the corre- 
sponding Hertzsprung~ Russell diagrams, can be 
summarized as follows: (I) the giant branch of the 
main sequences is completely absent in stellar popula- 
tion II; (2) the red giants of population IL are 
different from those in population I, and are dis- 
tributed along a continuous band which starts from 
the middle of the main sequence (the upper part of 
which is absent in this case) and is about one to three 
magnitudes above the ordinary red giant branch of 
population I; the number of type II red giants 
(relative to the number of dwarfs of the same spectral 
clan) is smaller in type IT as compared with type I; 
(3) the lower part of the main sequence seems to be 
identical in both populations. 

It has been also noticed that the percentage of 
doyble stars is two to three times lower among the 
stars of type II. 

The understanding of physical differences between 
the two types of stellar population, and their relation 
to the difference of their motion and distribution 
within the galactic system, will undoubtedly throw 
much light on the general problem of stellar and 
galactic evolution. It is, therefore, especially annoy- 
ing that hitherto we have not had any reliable theory 
of the internal structure of red giant stars capable of 
representing one of the principal differences between 
two types of stellar populations. For the same reason 
it is extremely important to collect all possible in- 
formation concerning these sters and their possible 
relation to one of the two accepted types. 

The results published by Dr. Hynek in the pre- 
ceding letter seem to permit some interesting, though 
highly hypothetical, conclusions in this direction. 
Whatever may be the model on which the ordinary 
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rod giant stars are built, it seems very improbable 
that it could lead to the mass-luminosity relation, in 
which the doubling of the mass will increase the 
luminosity only by a factor of two. In fact, thermo- 
nuclear reactions which are responsible for the entire 
energy balance of the star must be expected to be 
much more sensitive to the internal temperature 
changes which would result from the larger total 
mass of the star. It seems, therefore,\more reasonable 


' to assume that the observed difference between the 


single red giants and those which are the members of a 
pair must be connected with the difference of their 
chemical constitution, their internal structure (model), 
or both. Since the same assumption must also prob- 
ably be made to understand the difference between 
red giants of the types I and IT, we could ask our- 
selves whether it is at all impossible to explain the 
facts stated by Dr. Hynek by assuming that red 
giants in the binary systems are essentially the stars 
belonging to the stellar population IL? Indeed, 
the mean luminosity difference of about one mag- 
nitude between the single and double giants is com- 
parable with the mean difference between the red 
branches of the two populations. Also the discrep- 
ancies between the spectroscopic and trigonometric 
parallaxes of single and double red giants which led 
Dr. Hynek to his conclusions are similar to the 
discrepancies observed by Morgan and Keenan? in the 
case of ‘high-velocity’ stars, inasmuch as they state 
that “high-velocity stars appear to be the only stars 
likely to cause serious trouble in using the method 
of spectroscopic parallaxes’’. 

It must be remembered, however, that the binaries 
studied by Russell and Moore and by Hynek are, as 
a rule, the ordinary slow-moving stars which would 
be classed normally as type I, Thus, in making the 
above statement, we would be forced to accept the 
possibility of a mixed type of stars (type IT,) which 
possess the physical characteristics of type II but the 
motion of the type I. There may ‘be also star» 
(type Ij) which look like those of type I but move 
ag type II. Remembering that the correlation be- 
tween physical properties and the type of motion 
of any individual star must be due to some events ip» 
the-early history of its existence (formation process), 
and that the motion (as well as the family status) off 
a star may be changed by a number of externa 
causes, such an assumption does not look at aD 
unreasonable. 

G. Gamow 

George Washington University. 

May 4. 


1 Oort, T. H., Groningen Pub., No. 40 (1926). 

? Baade, W., “Astrophys. J., 100, 137 (1944). " 

? Morgan, W. W., and Keenan, P. C., "An Atlas of Stellar Spectra’ 
(Astrophysical Monographs) (Chicago, 1943). 


New Localized interference Fringes 


Iw this note a description is given of a simpli 
method for producing a new type of sharp localiza 
interference fringes with interesting properties. These 
sharp fringes are best formed by multiple-bean 
interference, although a broadened variant can be 
obtained with two beams. They arise when a planum 
parallel sheet of flexible material silvered on boti 
sides is bent into a curve (suitable radii of curvature 
are l-5 cm.) and illuminated with strictly paralle 
monochromatic light from a point source, such 
collimation of light being essential. The simples 
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procedure is to flex a thin slip of doubly silvered 
mica into a cylindrical shape. In such a case straight- 
line fringes somewhat resembling those of a Lummer 
plate are the result. If the thin film is in the form 
of a spherical shell (for example, a blown thin film 
of glass) circular fringes form, resembling Fabry — 
Perot rings. Under suitable conditions, the fringes 
are critically localized and appear on a screen suit- 
ably placed. Both the mode of formation and the 
plane of localization are indicated by Fig. 1, where, 
for simplicity, refraction effects are disregarded. The 
detailed theory will be published elsewhere, and 
main conclusions only are given here. 





Fig. 1 


Let parallel monochromatic light be incident from 
the left and let O be the centre of curvature. An 
incident ray Y is partly transmitted and partly 
reflected, and the successive beams all intersect at F. 
The multiply-reflected rays have a path difference 
nà = 2utcos 0, and at E, if the reflectivity is high, 
there is formed a sharp localized interference fringe 
with 
providing high values of 0, and small values of radius 
of curvature are employed. 

In like manner, another incident ray X produces 
a fringe at F. Detailed analysis shows that a succession 
of fringes is localized nearly on the line OF, which is 
perpendicular to the direction of incidence. As in 
the Fabry — Perot interferometer analogue, the fringe 
‘radii? are here approximately proportional to the 
roots of the natural numbers, the diameter of the nth 
ring being approximately given by 2R*/X(e+p— 1)/t, 
in which is the radius of curvature, £ the film thick- 
ness, € the fractional order of interference at the 
centre and' A the wave-length. 

An, example of the fringes so obtained is shown in 
Fig. 2, which are transmission fringes from cylindric- 
ally bent mica. They can be seen either on a ground- 
glass screen placed in the plane OF or with a lens 
focused on this plane. 

Attention may be directed to the following features : 


(1) Extreme sharpness, due partly to the high 
«angle of incidence improving the effective reflecting 
«coefficient. 


(2) These particular fringes are double, the 
«doubling depending on direction. This is due ‘to 
«birefringence of the mica, the doublet fringes which 
emerge being plane polarized, mutually perpendicu- 
Mlarly, although non-polarized incident light is used. 

In Fig. 2 the centre of the system is at A. - 
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effectively an Airy intensity distribution, : 
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Fig. 3 


(3) Under suitable conditions, that is, correct 
flexure of the specimen, two directions are found in 
whieh there is no birefringent doubling. 


(4) Cleavage steps in the mica. "These reveal their 
presence, and precision measurements on steps can 
be made, an example of such steps being shown in 
Fig. 3. 


The fringes can be formed both by transmission 
and by reflexion. In the latter, tolerably sharp 
outer fringes are given by unsilvered films, bécause 
of the increase in reflecting coefficient at the higher 
angles of incidence. When silvered surfaces are used, 
the outer transmission fringes (higher angles of 
incidence) show additional complexity due to differ- 
ential phase change effects, which lead to alteration 


‘in the birefringence doubling separation. Although 


a detailed analysis of the properties of the fringes in 
general, using both isotropic and crystalline media, 
is being communicated elsewhere, we suggest here a 
name to describe this new interference. It is pro- 
posed to describe the fringes as ‘fringes of equal 
tangential inclination’. This is a fitting nomenclature 
since each fringe originates at the locus of points 
at which the incident rays all make the same angle 
with the tangents at the points of entry. The pro- 
posed name fits aptly into the accepted classical 
terminology for the other two types of fringes formed 
by a thin film with monochromatic light already Jong 
recognized, namely, the fringes of equal inclination 
and the fringes of equal thickness. 

It may be noted ,that these precisely localized, 
sharp fringes, given here by a strictly parallel incident 
beam. which suffers multiple reflexions, differ entirely 
both as to character and localization from the broad, 
confused, expanding, non-localized, elliptical fringes 
obtained by Raman and Rajagopalan with a widely 
diverging beam and a piece of unsilvered bent 
micat. l 

S. TOLANSKY 
N. BARAKAT 


Royal Holloway College, 
Egham, Surrey. 
June 16. 


1 See .J. Opt. Soc. Amer., 29, 412 (1939), and Proc. Ind. Acad. Sei., 
10, 317 (1939). 
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Low-Level Atmospheric Ducts 


Dorine 1943-46, the Signals Research and 
Development Establishment operated a series of 
experimental centimetre-wave radio links along a 
60-mile oversea path across Cardigan Bay. One 
major purpose of the investigation, which was carried 
out for an inter-Service committee under the chair- 
manship of Sir Edward Appleton, was to determine 
the degree to which meteorological factors affected 
.müerowave propagation and to find out to what 
extent the performance of such links could be pro- 
dicted from synoptic data. 

In addition to the taking of continuous records of 
radio field-strengths, frequent measurements were 
made of temperature, pressure, humidity and wind 
velocity at the two terminal stations at Strumble 
Head in South Wales and Aberdaron in North Wales. 
We have found a fairly definite correlation between 
the radio field-strength and the difference between 
air and sea temperatures, particularly when this 
difference was large, for the lowest link, in which 
the transmitting and receiving aerials were each about 
100 ft. above sea-level. Figs. 1 and 2 show the results 
obtained on a wave-length of 9 cm. for those periods 
during the twelve months from July .1945 to June 
1946 when the difference between the air and sea 
temperatures was greater than 5° F. It will be seen 
from Fig. 1 that when the air temperature was more 
than 5? F. lower than that of the sea, a condition 
which obtained mainly on cold days, the field- 


strength usually lay between 20 and 30 decibels below | 


the free-space value. When, however, on warm 
days the air temperature was more than 5? F. higher 
“than that of the sea, the field-strength was approx- 
imately equal to the.free-space value. These two 
field-strengths, corresponding to cold and warm days 
respectively, although differing appreciably, are both 
well above the field-strength of 70 decibels below the 
free-space value which would be expected on the 
assumption of standard atmospheric conditions for 
this link, which was 2-3 times the optical range. 
A study of the radio results according to modern 
radio-meteorological theory! suggests that the high 
field-strengths in Figs. 1 and 2 are due in both cases 
to the presence of so-called atmospheric ducts lying 
directly on the sea surface. For the conditions 
corresponding to those in Fig. 1, the heights of the 
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ducts appear to vary between 20 ft. and 50 ft., while 
for the higher field-strengths in Fig. 2 the duct 
heights are greater and lie between 80 ft. and 120 ft. 
The ducts which give rise to these high field-strengths 
are due singly or to a combination of a temperature 
inversion and a rapid decrease with height in the 
water-vapour pressure in the atmosphere. The 
presence of the low ducts of 20-50 ft. when the 
air (at 100 ft. above sea level) is colder than the 
sea is not easy to explain. Jt was noted that the 
cold conditions giving rise to these particularly 
low ducts were associated frequently with high wind 
when, incidentally, the radio signal was found to be 
particularly steady. We would suggest that these 
ducts may be due to the presence of sea spray whipped 
up by the wind, either directly as constituting an 
increase in the water content in the lowest air strata, 
or indirectly as & means by Which evaporation is 
assisted in these strata by the presence of the spray. 
The atmospherie moisture requited to form the higher 
ducts necessary to satisfy the field-strength values in 
Fig. 2 during warm weather can be explained by 
evaporation from the relatively cold sea. 

This relation between the radio field-strength p 
the difference between air and sea temperatures i 
studied first by Mr. H. Jarkowski, when he was 5 
cbarge of the running of the Welsh stations. We regret 
that as he is now in Poland his name cannot be added 
to this note without causing undue delay. Woe are 
indebted to the Chief Scientist, Ministry of Supply, 
for granting permission to publish this note. 

J. S. MOPETRIE 
B. STARNECKI 
Signals Research and Development 
Establishment, - e 
Ministry of Supply, 
Christchurch, 
Hants. 
June 14. 


1 Hartree, D. R., Michel, J. G. L., and Nicholson, Phyllis, Meteoro- 
logical Factors in Radio- Wave Propagation’, ; 127-168 (London : 
Physical Society). 


Elastic Constants of Alum Determined by a 
New Ultrasonic Method 


Forrowiwa our work on the diffraction of light 
by ultrasonic waves in glasses described in an earlier 
communication!, we have now obtained similar 
patterns in crystalline media, thus enabling us to» 
devise a new method for determining the elastic 
constants. 

Transparent and flawless specimens are suitably 
cut and polished, and stationary "Bound waves are 
maintained along specific directions. of propagation. 
In cubic crystals, the cube and the octahedral axes 
are the most suitable. An X-cut or a Y-cut quartz 
plate is cemented on the surface of the polished prism 
according as it is desired to send longitudinal or 
transverse sound waves respectively. The soundi 
velocities are then determined in each case in the 
usual manner by photographing the diffraction 
patterns at known frequencies. The effective elastic 
constants for specific directions are then calculated 
and the principal values deduced. Results obtainedll 
for alum along with those reported earlier by Voigt? 
and by Sundara Rao* employing other methods are 
given below in units of 10% dynes/em.*. 


Cu Cis Cu 
Authors 2-54 1:07 0:84 
Voigt 2:48 1:009 0-843 
Rao 2:56 1:07 0-86 
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As the measurements involved are of simple lengths, 

& high degree of accuracy can be obtained in this 
method by employing frequencies greater than 
50 Mc./sec. The method is capable of being extended 
to a study of the dependence of elastic constants on 
temperature. Each crystal has, however, to be cut 
and polished to a high degree of perfection for a 
successful application of the method. 

S. BHAGAVANTAM 

B. RAMACHANDRA RAO 


'"Ne.4125 November 20, 


Department of Physics, 
Andhra University, 
Waltair, India. 
June 10. 


‘ Nature, 159, 742 (1947). 
* Gott, Nach., 1, 85 (1918). 
" Current Science, 18, 91 (1917). 


Phthalocyanines as Semiconductors 


IN recent years Szent-Györgyi has 
attention to the possible importance of the electrical 
properties of organic molecules in biochemical 
ratalysis' and has given evidence for photoconduct- 
ivity in gelatin*. An approach to the theory in trans- 
conjugated -polyenes has been indicated by N. S. 
Bayliss’. Hoping to obtain a system suitable for 
quantitative investigation, I have examined the 
slectrical conductivity of two phthalocyanines. 
[hese substances, described by Linstead and co- 
workers‘, form a group of conjugated structures 
slosely related to the biologically important por- 
ohyrins. They are particularly suitable for a research 
of this kind, because of their high degree of invol- 
tility and thermal stability. Their crystal structures 
«re known from the work of J. M. Robertson’. 

Crystals of metal-free phthalocyanine and its de- 
‘ivative, copper phthalocyanine, have been examined 
n a "Hysi conductivity cell between platinum 
slectrodes of area .2 sq. cm. separated by 2 mm. 
«pproximately. The crystals as packed in the cell 
aad a bulk density of about 0-2. Hydrogen was 
irculated through the cell and its resistance measured 
:5 & function of temperature with a ‘Megger’. 

Both phthalocyanine and copper phthalocyanine 
"ave been found to be semiconductors. The accom- 
»anying graph shows the results for sample 1, I.O.I. 
metal-free phthalocyanine purified by sublimation 
m vacuo. It is clear that the results fit the well- 


1:0 


(T) x 10! 
Resistance of metal-free phthalocyanine 
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known formula, p = p, exp EJET, where p is thé 
| resistance, R the gas constant, and E an ‘activation 
|energy'. The curve was quite reversible, and the 
sample was unaffected by 24 hours heating -in 
jhydrogen. 








Table 1. Metal-free phthalocyanine 
H Sample log E, k.cal 
l Gne) ) 
; () LCI sublimed in vacuo 10-24 27-6 
`| (2) 1047 27:6 
| (3) LClI, sublimed in nitrogen 10-08 * 29 
10:35. 27-6 


j| (4) From "Prof. R. P. Linstead 





| Table 1 shows values of p, and # for four separate 
Samples. Tho relatively small differences may be 
attributed to differences in the size of crystals and 
their packing in the conductance cell. It is very 
unlikely, i in view of this reproducibility, that the semi- 
conductivity of metal-free phthalocyanine arises from 
impurity centres. Metal-free phthalocyanine would 
appear to be an intrinsic semiconductor®. 

; Two specimens of copper phthalocyanine were 
found to give qualitatively similar behaviour to 
metal- free phthalocyanine. However, both specimens 
showed some decrease in resistance and activation 
énergy on heating in hydrogen at about 400° C. 
After twenty-four hours of such treatment a moder- 
ately steady state appeared to be reached, although 
a little hysteresis was stil to be noted on the logy, p 
va. 1/T curve, between values for ascending and 
descending temperature. The data in this state are 
summarized in Table 2. E 


Table 2. Copper phthalocyanine 


- om a 


3 


i Sample lotio Po E, k.cal, 
! I.C., sublimed in vacuo 11-04 29-4 
TI 20:7 


A From Prof. R. P. Linstead 





I 

[While copper phthalocyanine does not require heat 
treatment to show semiconductivity, such tréatment 
does have a modifying effect, and the two samples 
show quantitatively different behaviour. It is possible 
that impurity centres play a part here. 

(Considering the simple case of metal-free phthalo- 
eyanine, we may suppose that the electrons lie in 
energy-bands common to the whole crystal, arising 
perhaps by intermolecular overlap of the x-orbitals 
of} ithe porphyrin rings. The observed activation 
energy of 28 k.cal. is then one half the energy gap 
between the full ground-band and the empty first 
excited band’. 

My thanks are due to I.C.I. (Dyestuffs Division), 
Ltd., and Prof. R. P. Linstead for the gift of 
specimens, i 
D. D. Exzy 
Ohomistry Department, 

j University, Bristol. 


1 Szént-Gyorgyi, An Nature, 148, 157 (1941); Cer rr ied of Muscular 
Contraction” (Academie Press, New York, 

* Szent-Györgyi, A., Nature, 157, 875 (1946). 

? Bayliss, N. S., J. Chem. Phys., 18, 287 (1948). 

* Liistead, R. P. J. Ohem. Soe., 1018 (1934) and later papers. See . 

Hep. Chom, Soc., 84, 369 (1987). 

5 cn J. Chem. Soc., 616 £102 io enel (1930) ; 219 
(1987) ; Ann. M ep. Chem. Soc., 87, 188 (19 

s lo A. H., ee and Metals” ‘Guilds University 

ess, i 

* Wilson, A. H., Proc. Roy. Soc., A, 188, 458 (1931) : 184, 27 (1932). 
Mott, N. F., and Gurney, R. W., “‘Blectronic Processes in Ionie 
Crystals”, 156-158 (Oxford University Press, 1940). 
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Utilization of Wheat Bran for Streptomycin 
Production by S. griseus 


|: Tae study of the nutritive requirements of 
Streptomyces griseus has assumed great importance 
on account of the remarkable activity of streptomycin 
against a number of bacterial infections. A number 
of media in which successful antibiotic production 
takes place have been recorded in the literature**. 
During the course of investigations on streptomycin 
production, aqueous extracts of wheat bran were 
found to give encouraging results; the methods of 
preparation and composition of the extract are 
described elsewher.*. By the procedure employed, 
about 4,000 ml, of the extract with about 3 per cent 
total solid content can be prepared from 1,000 gm. 
of bran. 

The experimental procedure adopted was the one 
described previously*. The total solids of the media 
were adjusted to 0-5, 1-0, 2-0 andj3-0 gm. per 100 ml., 
and the pH to 6-5-7. A Waksman’s strain of the 
organism was used. Daily observations of the anti- 
biotic contents and the change in the reaction of 
the culture fluids were made (see Table 1). 


Table 1 


x 
Streptomycin in ugm. | 
Reaction of medium per mi. days 





Total solids 








in medium 
‘18 4 6 6 7 8 845 6 7 8 
0:5 gm./100 ml. | 6-9 7:3 7-4 7-6 7-9 7-9 | 2036 98 89 85 78 
1-0 si 7:1 7'4 7-6 7-7 7:9 7:9 | 20 36 108 110 108 99 
2-0 ii 7:1 72 7-6 777 7-9 7-9 | 32 69 111 114 109 92 
3:0 Wr 6-9 7.29 7-4 7-6 7-8 7-0 | 2532 69 93 117 108 





These data show that good production of anti- 
biotic takes place even when the total solids in the 
medium are reduced to about 1-0 gm. per 100 ml. 
Further, 1,500-2,000 ugm. of streptomycin is formed 
for each gram of the bran used. 

Different additions in the form of minerals, nitro- 
genous and carbonaceous material were then made 
to the basal wheat bran extract medium and their 
effect on antibiotic production was studied. Addition 
of small amounts of sodium chloride to the media 
increased the antibiotic production, as may be seen 
from Table 2. 

















Table 2 
= 
Composition of medium Streptomycin in ugm. per ml. 
i (days after seeding) 
Wheat bran Sodium 
extract chloride 2 8 4 5 6 7 8 
0:5 gm. 75 126 160 95 73 68 63 
100 c.c. con- | 10 ,, 66 148 178 93 88 82 77 
, taining 1 gm. | 2-0 ,, 46 101 103 98 98 83 82 
of total solids | 4:0 ,, 15 73 7 58 53 48 32 
50 4, 15 40 78 70 65 45 33 
0:5 gm 40 189 159 137 108 95 86 
100 c.c. con- 1:0 ,, 52 179 203 138 123 86 76 
taining 2gm. | 2-0 ,, 45 169 98 89 75 68 58 
{ of total solids | 4-0 ,, 23 8 93 93 60 54 33 
$:0 4, 15 18 45 52 53 33 35 


Concentrations of about 1 per cent appear to be 
the optimum. Higher ones are definitely harmful. 
In a medium containing sodium chloride, the anti- 
biotic production is not only increased but also 
quickened. Observations of a similar nature regarding 
the role of sodium chloride have been recorded by 
Cook et al.? for penicillin production in pea extracts, 
and by Reke e£ al.4 for streptomycin formation in 
soya-bean meal medium. 

Wheat bran thus appears to serve as a cheap raw 
material for streptomycin production. Results of 
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detailed investigations on these studies will be 
recorded. elsewhere. 

My thanks are due to Dr. K. M. Pandalai for helpful 
suggestions, to Prof. V. Subrahmanyan for his interest, 
and to Merck and Co., Rahway, N.J., for the standard 
streptomycin kindly supplied by them. I also 
acknowledge the financial support of the Council for 
Scientific and Industrial Research, India. 

R. RAGHUNANDANA RAO 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 

May 17. 

1 Waksman, S. A., and Schatz, J. Amer. Pharm. Assoc., 84, 273 (1945). 
1 LePage, G. A., and Campbell, E., J. Biol. Chem., 152, 183 (1946). 
? Raghunandana Rao, R., et al, Nature, 158, 23 (1940). 
* Reke, G., and Donovick, R., J. Bact., 52, 223 (1946), 
5 Vander Brook, M. J., et al., J. Biol. Chem., 155, 468 (1940). 
* Raghunandana Rao, R., et al., Nature, 158, 241 (1940). 
7 Cook, R. P., et al., Biochem. J., 85, 314 (1945), 


Heat Capacity of Methanol Vapour 


CRAWFORD! has directed attention to a discrepancy 
between values assigned to the height of the energy 
barrier restricting the internal rotation in methanol. 
Such. rotation is infra-red active, and spectroscopists 
have inferred that the barrier is 1,300 cal./mole. 
This would require the entropy at 25° C. and one 
atmosphere to be 57-62 E.U., while the observed 
value is 56.63 + 0:25 E.U. Crawford pointed out 
that the discrepancy would disappear if the barrier 
were'3,400 cal./mole. 

Independent information about the height of the 
barrier may be obtained from the heat capacity of 
the vapour. There is only one modern calorimetric 
measurement?, No attempt was made to correct for 
deviations from the gas-laws, and the results show 
an anomalous rise below 120? C. which was attributed 
to & dimerization of the vapour. New measurements 
of the heat capacity have been made between 64° 
and 176? C. by measuring the velocity of supersonic 
waves of frequencies 570 and 1,200 ke./s. The appar- 
atus was that of Alexander and Lam ert’. No dis- 
persion of the sound was observed, the absorption» 
was negligible and the observed value of the heat 
capacity was the same at each frequency. Unde: 
these conditions, the method is reliable (cf. Telfair‘). 
At each temperature measurements were made over 
a range of pressure, and the ‘ideal velocity’ foundil 
by extrapolation to zero pressure. The results are, 
therefore, independent of any assumptions about the 
equation of state of the vapour. 

The accompanying diagram shows both the experi- 
mental points and the values of the heat capacity 

^s 


Q  SxPERIVENTAL POINTS 
DE VRIES AND COLLINS (CORR.) 


C, cal.[mole 
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B Cy BARRIER 3400 Cals. 
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corresponding to barrier heights of 1,300 and 3,400 : remaining unrecovered 30 sec. after removing, the: 
cal./mole. The latter were calculated by using the ; load; (3) penetration of a eylindrieal borer under 


vibrational assignment recommended by Herzberg‘, 
the bond-lengths and angles given by Crawford!, and 
the tables of Pitzer and Gwinn’. They are unlikely 
to be in error by more than 0-15 cal. The results 


obtained above 120° C. by de Vries and Collins? have, 


been corrected by the Berthelot equation and are 
also included in the diagram. 

The experimental results favour the lower (spectro- 
scopic) value for the barrier height. This would 
indicate that the entropy discrepancy of 1-0 + 0-25 
E.U. is real.  Pauling"' showed that a similar dis- 
crepancy of 0:8 E.U. for ice could be accounted for 
by assuming a ‘residual entropy’ at low temperatures 
due to a completely random orientation of hydrogen 
bonds. Methanol may be similar. Unfortunately, 
the crystal structure is not known; but an infinite 
lattice with-every oxygen atom tetrahedrally co- 
ordinated to one methyl group (covalency) and three 
other oxygen atoms (H-bonded) would allow each 
molecule to arrange its OH bond in three equivalent 
directions. The chance that its neighbours would 
permit any given orientation is 2/3. In complete dis- 
order, such a lattice would have a residual entropy 
of k.In2¥ = 1-37 E.U., which is adequate to account 
for the observed discrepancy. ‘The lattice assumed 
is in agreement with the X-ray diffraction data for 
the liquid at — 76°C. 8. : 

It is interesting that there is a disagreement about 
the barrier height for methylamine®, which might 
have a similarly disordered solid structure, but not 
for trimethylamine’, where hydrogen bonding is 
impossible. 

! J. S. ROWLINSON 

Physical Chemistry Laboratory, 

Oxford. June 14. 

1 Crawford, jun., B. L., J. Chem. Phys., 8, 744 (1940). 

2 de Vries, T., and Collins, B. T., J. Amer. Chem. Soc., 63, 1343 (1941). 

3 Alexander, E. A., and Lambert, J. D., Proc. Roy. Soc., A, 179, 
499 (1942). : 

* Telfair, D., J. Chem. Phys., 10, 167 (1942). 

5 Herzberg, G., “Infra-Red and Raman Spectra of Polyatomie Mole- 
oules" (van Nostrand Inc., New York, 1946). 


* Pitzer, K, S., and Gwinn, W. D., J. Chem. Phys., 10, 428 (1942). 
* Pauling, L., J. Amer. Chem. Soc., 97, 2080 (1935). 

* Harvey, G. G., J. Chem. Phys., 6, 111 (1938). 

* Aston, J. G., and Doty, P. M., J. Chem. Phys., 8, 748 (1940). 


Y? Aston, J. G., Sagenkahn, M. L., Szasz, G. J., Moessen, G. W., and 
Zuhr, H. F.. J, Amer. Chem. Soc., 66, 1171 (1941). 


‘Factorial Analysis of Rheological Measure- 
ments on Cheese 


IN psychology, the meaning of tests of intelligence 
end mental abilities has been clarified by factorial 
analyses of the correlation coefficients between the 
different testet. “In industrial physics there are 
occasions when empirical tests are employed the exact 
meaning of which is not fully understood, and where 
the interrelationships between the tests could profit- 
ably be studied by similar means. Subjective 
judgments of quality as assessed by experts and 
others may be included. In view of the elusive 
aature of such subjective judgments in cheese-grading, 
it has been thought desirable to develop a number of 
related mechanical measurements. 

We have carried out an analysis of six separate 
mechanical tests directed towards measuring essen- 
jally different .‘properties’ on some 250 Cheddar 
theese. The tests were as follows: (1) total penetra- 
sion of a sphere under standard load into the surface 
after 30 sec.; .(2) percentage of this penetration 


| standard load after 10 sec.; (4) ratio of the 10-sec. 


reading to the 60-sec. reading ‘of the borer (taken 
| negatively); (5) total penetration of a sphere follow- 
ing & series of increments of load (Meyer analysis) ; 
,(6) slope of the log deformation/log load curve de- 
‘rived from.test B. E 

{ The 58 measurements which were correlated. were 
‘the means from four samples taken from the same 
[batch of cheese. The correlation matrices from these 


itests were analysed by Thurstone’s Simplified Centroid 


, (Method? without adjustments to the entries in the 


diagonal cells in the second stage of approximation. 
"The ‘factor axes’ may, if desired, be rotated according 
jto specified rules; but in the present analysis of 
data from experiments not specifically designed for 
& factorial study, little appeared to be gained by 
rotation. The correlation and factor matrices are 
given in the accompanying table. 


| 
| Correlation matrix : ripe cheese 


es Ej 9 
n t 1 2 3 4 5 6 
i sana 
12 0-559 TI 
13 0-853 — 0-074 — .... 
‘4 0-638 0-255 0-588 .... 
5 0-850 0-544 0-765 — 0550 .... 
| 6 0-583 0-084 0-484 0-525 — 0-300 
Factor matrix 
i actor 
(Te I I HI 
i1 + 0-987 + 0026 — 0-026 
i 2 + 0-602 — 0-499 + 0-116 
3 + 0-907 — 9-210 + 0-164 
| 4 + 0-677 + 0-301 — 0:083 
5 + 0-861 ~ 0-123 — 0-297 
| 6 + 0-574 + 0-625 -- 0-101 


1 An analysis of the pattern of factor loadings in 
relation to the qualitative nature of the tests suggests 
that factors I, IT and ITI may be termed ‘hardness’, 
‘gpringiness’ and ‘hardening’ respectively. It cannot 
at present be stated how complex these individual 
‘factors’ are or whether, when additional tests are 
included, further categories will be necessary. The 
present analysis agrees with Burt’s description of 
factors as "principles of classification”. 

[It is of interest to,note that both the borer test 
and the ball compressor test, each of which has a 
high saturation with the first ‘factor’, have been 
designed to simulate the actions of the skilled grader, 
the first when plunging a steel skewer into the cheese 
and the second when ‘thumbing’ it‘. By means of 
these operations, the grader is able to make useful 
judgments of the rheological properties of unripe 
cheese, from which he foretells the development of 
quality. f " 

‘We conclude from this preliminary survey that 
the technique of factorial analysis shows promise of 
giving valuable information where mechanical pro- 
perties of complex materials are to be compared and 
studied. 

Acknowledgments are due to the Agricultural 
Research Council for the grants which have made 
this work possible. : 

R. HARPER 


| - M. BARON 
Nationallnstitute for Research in Dairying, 
University of Reading. June 10. 
1 Thomson, G. H., “The Factorial Analysis of Human Abilities” 
‘(Univ. London Press, 1939). 


3 Thurstone, L. L.. ''A Simplified Multiple Factor Method” (University 
of Chicago Press, 1933). 

3 Burt, A “The Factors of the Mind", 95 e£ seg. (Univ. London Press, 
1840). 
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LEAD ISOTOPES AND THE AGE 
OF THE EARTH 


‘By Pror. HAROLD JEFFREYS, F.R S. 
ATIOS of the abundances of isotopes of lead 


‘from a considerable number of ores have been * 


given by A. O. Nieri and discussed by A. Holmes?. 
They are expressed as numbers of atoms of Pb, 
Pb?"', Pb:9? per atom of Pb**4, The last is not of 
radioactive origin; the others are presumably partly 
original and partly derived from the decay of the 
radioactive elements U*?**, U?*5 and Th??, Their 
abundance would therefore be expected to increase 
with time, and this is found to be the case ; ‘they are 
more abundant, always relative to Pb??!, in ores 
more recently formed than in old ones. Holmes has 
used the variation to derive an estimate of the age 
of the earth, which he gives as about 3,350 million 
years. This is substantially more than had previously 
appeared probable, though no evidence definitely 
contradicts it. On the other hand, several geophysicists 
have found Holmes’s argument difficult to follow ; 
the following account is partly based on a suggestion 
made privately by Bullard. 

- We assume that in a region sampled by the ex- 
traction of a lead ore from the rocks within it the 
atomic abundances of U**8, U?35 and Th are un, Um, Wm; 
then if the age of the crust is £, and the decay con- 
stants ki, ky, ks, the original abundances were uei, 
Dmekts, wach. If the actual sample is of age tm, 
the amounts surviving when the ore was formed were 
Uneeim and so on. The losses would be associated 
with the production of equal numbers of atoms of 
the corresponding lead isotopes. If the original 
abundances of the lead isotopes were a, b, c, the 
abundances ïn the ores will be 2m, Ym, Zm, where 


tm = a + Um (ekto — ek,tm) (1) 


with similar relations. 

If um was constant, equations of this type could 
lead to no estimate of tẹ By a statistical study we 
could find the variation of £m with fm and hence 
estimate um; but any change in f, would produce 
a change of the right-hand side that could be exactly 
compensated by a change of a, which is one of the 
unknowns of the problem. The method would fail 
if the radioactive elements were uniformly dis- 
tributed through the crust. But if um is variable, 
there will be variations of x, even for materials of 
the same age, and this variation will decrease with 
increasing age, vanishing for tm = f, Hence by 
study of the scatter of x, for collections of rocks of 
different ages, it should be possible to find ¢,. Holmes 
proceeds by taking the ore analyses in sets of four, 
each of which gives one estimate of tẹ and plots 
the results on a frequency diagram; but this pro- 
cedure has two disadvantages. It obscures the 
essential principle that what matters is the variation 
with time of the scatter of the data ; and it suggests 
also that the evidence is more abundant than it 
really is. Holmes determines 1,419 solutions by 

. taking sets of four; but the original data refer to 
only twenty-five rock samples, so that the same 
material has been used many times. 

The constancy of a, b, c is assumed. Correspond- 
ingly we may assume constancy, for a given date, of 


Pbs9, .log o, = 
Pb*", log s= 
Pb39, logo; = 


—2-25 40-33; t, = 
+2-5440-26; t£, = 
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+1-5440-26; t, = 1,250 +170 my.; logo, + 0-113 B = 
1,390 £170 m.y.; log c, + 0-162 8 = — 2-59 10-17 
1,430 +180 m.y. ; log ca + 0:108 B = 
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the ratio um/%m. At present this is 139; but as 6 
decays more rapidly than. U?*5, the ratio was smaller 
in the past. I shall give two solutions, one without 
this assumption and one with it. 

Study of the radioactive content of rocks has shown 
that within a given region the abundance of the 
radioactive elements follows a Pearson Type III law 
with terminus at zero; but the formation of the 
maximum likelihood equations with this law proved 
to be very complicated in the present problem, and 
as the data refer to many parts of the world the 
values of the index for specimens from special regions 
would not be applicable. The normal law of error 
will therefore be used. » i 

Of the data quoted by Holmes, two (Nos. 20 and 


` 24) are for ores of unknown age. Three (Nos. 9, 10, 


11) are for ores from Joplin, Missouri. In other cases 
where different specimens from the same place have 
been analysed, mean values are given, and. there 
seems to be no reason against doing the same for 
the Joplin leads. The data to be used here are then» 
as follows. Holmes’s numbering is retained. 


No. Pb?5 Ph? Pps ae Residuals 
m.y. 
1 18-85 15-660 38-63 25) C0:06 +003 +016» 
2 18:67 1545 38-15 25 —0312 -—018 -032 
3 18-40 - 15-53 38-1 25 —0:39  —0410 —0-37 
4 19-22 1047 39-15 25 T0:43 +0°54 +0°6& 
5 18:07 15:40 38-0 25> —0:72 0-23 —0-47 
6 18-71 15-70 38:5 25 —0-08 +0°07 +003» 
7 19:30 15:73 39-5 60 +0°51 +010 +1-03» 
8 16:04 1511 35-26 60 —2:75  —0:52 —3-21 
9,10, 11 21:89 15-92 40-93 100 T3310 40:20 +240 
12 17-75 16-21 38:05 175 —0-2 40-56 +0-16 
13 1810 15:57 37.85 220 0:00  —0-08 —O-1¢ 
14 18:20, 15-46 37-7 220 -0:16 —019 —0-2& 
15 17:36 15-40 387-38 220 —0:68  —039 —0 5. 
18 18:46 15°66 38-6 220 +042 +001 +08: 
17 17°95 15-57 37-9 220 —0:09  —0-08 —O0-0E 
18 18:43 15°61 38-2 220 -F0:398  —0-04 +0°RE 
19 14-65 14-05 3448 600 —0-:81  —0-25 —0-5¢ 
21 16-27 15-16 35-60 00 +0°81 40-26 +0-5" 
22 16-07 15-40 35-5 1200 +009 +007 +01. 
23 15-93 15-29 35-25 1200 —0:005 —0-04 -—0-1e 
25 15°93 15-30 35- 1330 J —0:08  —0:08 —0:0! 





The ages fall into four 


groups, for which the 
summaries are as follows: ; 


Mean age Phe Pp Pht Numbe: 
Mean 8, Mean 8, Mean EN 
41 18-790 1'52 15:63 0'30 38:47 1:52 9 
214 18-04 0-39 15°65 0:26 37-95 0-38 7 
700 15:46 1:15 14:90 0-36 35:04 0:79 2 
1243 15-98 0-081 15-33 0-061 35-35 0-132 3 
The residuals are given in detail, as it will be 


necessary to refer to them again. s is the standar 
deviation of one observation, found from the usua 
formula. : i 
There is a clear trond in the means, a less clea: 
one in the standard deviations s. The estimate o 
to, a8 we have seen, will depend whdlly*on the latter 
Now if the standard error of um is; c, that of zy i 
ci(ehh—eht") and s, is an estimate ‘of this. A 
the standard error of s, itself dax be taken a 
81/A/ (2(n — 1}, it is convenient to write the equation» 
of condition in the form . 


1 

log s; + log(ehh — chim) = log sy + cy. (2 
For each tj, we have such an equation, and 6, jm 
independent of tm. The equations cag be solved b: 
the method of least squares. The solutions are a 
follows. The last expression in each case has a: 
uncertainty independent of that of z: B = (é, - 
1,600 m.y.)/100 m.y. ` 


reins] 
2-36 40-17) 
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"We compare these solutions with 
the separate values of s that they ` 
were derived from ; using the stand- 
ard errors suggested by (2) we get 
spectively y? = 11:9, 0-9 and 11:3, in each case 
m two degrees of freedom. Plainly there is some 


source of variation besides those contemplated in. 
Also as the estimates of ¢, are"! 


the hypotheses. 
20t much more than the age of the oldest ore, the 
orobabiliby distributions of £, must be very un- 
symmetrical. . 
In addition, we have from direct measurement of 
«hé isotopic abundances of U8 and U? 
4 


4-93. . «o (8) 


We take the last two equations for each of Pb?** and 
eb?"*, use (4) to eliminate c», and get a least squares 
solution . 


logo, — log c, = 


d= — 1141-2; ¢, 1,480 + 120 m.y. ; logo, = 


1:89 +0-21. (5) 


Jomparing this with the four equations used, we get 
(2'== 28-7 on two degrees of freedom. Thus we have 
v still more serious discordance. 

None of the solutions is anywhere, near that given 
2y Holmes; and in any case it will be necessary to 
runeate the probability distribution found for te 
1ecause the most probable values on thesé data alone 
we less than the ages of some known rocks. The 
‘ollowing procedure, however, is of some interest. 
“f we take o,/o, = 139 as before, the ratio of the 
oresent amounts of Pb? and Pb*? of radioactive 
origin should be 

139 (ek — 1)/(ehh — 1). (6) 

Wor tm = 41 m.y., the ratio should not differ appre- 

uably from this; and the ratio of the values of 

'w $8 gives : 
1 

logs; — logs, == log 5 + £z (7) 

This expression, equated to (6), gives an equation 
«or tẹ and the solution is ' 


to = 4,000 + 370 m.y. (8) 


"his i is comparable with Holmes's estimate. 
This result, though based on only a portion of the 
'ata, indicates the source of the principal discrepancy. 
"Vhen three separate solutions give values in the 
eighbourhood of 1,400 m.y., & piece of evidence that 
ives & value differing from this by 2,600 + 370 my. 
vill make a Sezy large contribution to x? however 
Bho data &re,cómbined. If we accept the smaller 
'&elues of tito] indeed any value less than 3,000 m.y., 
he variation 6f Pb?" as between ores of "the same 
«ge is greater than we should expect from the varia- 
Bion of Pb?9?, On the other hand, if we adopt a value 
ear -4,000 m.y., we have no explanation of the small 
-atter of the values for the three oldest ores. 

The validity of the comparison made in deriving 
5) or (8) can be checked from the original residuals. 
f it is correct that the original ratios of isotopic 
bundances for the same element were absolutely 
-onstent, then for rocks of the same age there should 
-æ a strictly linear relation between those of Pb? 
nd Pb*?, There are too few determinations 
a the two oldest groups, but for the two more 
scent groups we find the following correlation 

=oofficients : 


NATURE 


tm = 41 m.y.. Pb?" and Pb%?, + 0-77; Ph? and Pb, + 0-94. 
tm = 214 my.) Pb? and Pb", 
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— 0-11; Pb%* and Ph, + 0-77. 


On the hypothesis considered, the correlations be- 
tween the two lighter isotopes should be + 1-0. 
Actually it appears that the variation of Pb:'* 
accounts in the first set for little more than half the 
variance of Pb’, in the second for none, of it. The 
correlations of Pb? with Pb*8 in both cases are 
higher than with Pb?" The two largest residuals, 
numerically, for Pb? are for ores No. 8 and Nos. 
9, 10, 11, and are associated with Pb*” residuals of 
the same sign; but the larger Pb??? residual for 

o. 4 is associated with a much smaller Pb:?* one. 
Evidently there is a disturbance affecting the 
values for Pb?°7 by + 0-2 or so and not associated 
with the variation of Pb", This could be due 
to a variation of the order of 1 per cent in the 
isotopic constitution of the primitive lead, or to 
experimental errors of the same order in the 
estimates of Pb:?, But in any case the existence 
of such a disturbance, whatever its explanation 
may be, shows that no reliance can be placed ‘on 
the estimates of t, that depend on the abundance 
of Pb?e*, 

{On the other hand, each of the values found from 
pbees and Pb?'* gives a xy? about six times its ex- 
pectation, and the adopted uncertainty’ taken from 
the normal law of error is much too low. If we 
simply redetermine it from the residuals, we 
must multiply it by about 2-4. The determinations 
are not independent, since we have seen that the 
variations within the groups are closely correlated ; 
the best we can do is simply to average the solutions 
as they stand and increase the estimated uncertainty. 
The solution is then 


1 to = 
| . 

Ahrens? gives 2,100'm. y. for the ages of the oldest 
known rocks. This would suggest that the small 
scatter in the oldest group of ores in the present 
study is an accidental agreement. As there are only 
three in this group, this is quite probable. But so 
far as the présent study goes, it suggests that. 
Ahrens's value is not much leas than the true age of 
thé crust. To improve the estimate appreciably 
would require isotopic analyses of at least four times 
as many old lead ores. The point is that with any 
statistical treatment of the data there is a great 
asymmetry of the posterior probability of 1,; 
corresponding to the possibility that the scatter, of . 
the data for the oldest rocks is an over-estimate, 
there will be a strong concentration of the prob- 
ability for values between the greatest of these ages 
and the ‘best estimate’, but this must be balanced 
by ja long tail on the other side to give the ex- 
pectation found for the squared error.. Additional 
information such as the discovery of actual 
rocks of greater ages will then be taken into 
account by cutting out the part of the probability 
distribution of ta for values less than the ages of 


1,340 + 420 my: 


-these rocks‘, 


! 
1J, Amer. Chem. Soc., 60, 1571 (1938) ; IM. Rev., 60, 112 (1988) 
with R. W. ‘Thompson and B. F. Murphey). 


2 Nature, 157, 680 (1940); 169, 127 (1947): 

* Nature, 160, 874 (1947). 

‘For. analogous but simpler cases, see Jeffreys, “Theory of Prob- 
ability”, 182 (1939) ; 142 (1948). 
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EFFECTS UPON TUMOURS OF 
VARIOUS . | 
HALOALKYLARYLAMINES 


By Pror. ALEXANDER: HADDOW, 
Pror. G. A. R. KON,AF.R S. 


AND 
Dr. W, C. J. ROSS 


Chester Beatty Research Institute, Royal Cancer Hospital, 
London 


N an extension of work upon the growth-inhibitory 

and carcinogenic effects of  4-aminostilbene!, 
special. attention has been devoted to the influence 
on these properties of varying the basic side-chain. 
In one series, the compound 4-NN-di(2-chloroethyl) 
aminostilbene was of interest as containing the 
chloroethyl groupings characteristic of the nitrogen 
mustards. Administration of this substance in 
relatively high dosage (c. 500 mgm./kgm.) to rats 
bearing the Walker carcinoma, in an orienting type 
of experiment already described', produced an 
inhibition of tumour-growth considerable in degree 
but of very brief duration; and pharmacologically 
the compound appeared, not surprisingly, to be 
markedly different from the aliphatic chloroethyl- 
amines on one hand and the aminostilbenes on the 
other. 

Partly because of the relatively low toxicity of 
this compound, and partly because published results 
in this field deal mainly with chloroalkyl derivatives 
of aliphatic amines, it became of interest to decide 
in what types of aromatic amine (if any) the NN-di- 
2.chloroethyl side-chain could still contribute its 
specific cytotoxic properties: a long series of halo- 
alkylarylamines, a description of some of which is 
now in press?, has therefore been examined to this 
end. From thé biological results it is apparent that 
marked eytotoxie and inhibitory activity, as judged 
against the growth of various animal tumours, is a 
feature of the NN-di-2-chloroethyl derivatives of 
aniline, o-, m- and p-toluidine, o- and p-anisidine, 


8-naphthylamine, and g-aminobenzoic acid. Less' 


. activity was observed for the corre$ponding deriva- 
tives of «-naphthylamine and p-amihobenzaldehyde, 
while no activity was detected (under the conditions 
employed) for those of 2:4-dinitroaniline and 
p-xenylamine, or for the NNN‘N’-tetra-2-chloroethyl 
derivatives of benzidine, o-tolidine or o-dianisidine. 
Certain compounds, for example, NN-di(2-chloro- 
ethyl)-m-toluidine and NN-di(2-chloroethyl)-B-naph- 
thylamine, showed perceptible advantages in reduced 
toxicity, and by administration of these in a single 
intraperitoneal injection of 70-100 mgm./kgm. in 
solution in arachis oil on the day following implanta- 
tion with the Walker tumour, it is possible to extend 
the survival-period considerably, and even to inhibit 
development of the graft completely in about half 
the animals. Similar results may also be obtained 
through administration of such compounds orally. 

In such experiments it has been noted that treated 
tumours may increase in size for a few days before 
undergoing regression. Regression is, however, less 
frequent in larger tumours, although prolongation of 
survival-time can still be demonstrated in animals 
bearing fully established tumours. While rather less 
marked results have been obtained in the case of 
various mouse neoplasms, for example, spontaneous 
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mammary cancer, the Crocker sarcoma 180, the 
sarcoma, 837, the Gorer histiocytoma and a trans- 
plantable lymphosarcoma, outstanding sensitivity tor 
inhibition is seen in'sponteneous and transmitted 
leukemia originating in the Furth AKI pure line, 
and is expressed in much longer survival times (in» 
certain cases of the order of many weeks) than cam 
‘be achieved by the treatment of the same tumour 
with urethane. t 
Work now in progress is aimed at establishing the 
optimal structural requirements for biological activity 
and correlating such with chemical reactivity. In. 
hibitory activity is clearly associated with the halo. 
ethyl chain and not with the basic nature of a given 
substance, since diethylaniline, for example, is wholly 
inactive. As in the aliphatic series, a prominenm 
feature is dependence for activity upon two haloalky 
groups; thus the following types are inactive 
N-2-chloroethyl-N-ethylaniline, NN-di(2-eyanoethyl) 
aniline, 2-chloroethylphenylsulphide, chloroacetophen 
one. Substituents in the aromatic ring which reduce 
the reactivity of the chlorine atoms, as measured. by. 
the rate of hydrolysis in aqueous acetone (for 
example, p-NO,, p-Cl, p-CHO and p-CO,Et), al& 
reduce the biological activity. The active NN-di(2 
chloroethyl)-p-aminobenzoic acid is an interesting» 
ease since the reactivity of the chlorine atom, whil. 
low in the free acid, is appreciably higher in the 
anion which would be formed at physiological pH 
A considerable number of 2-bromo- and 2-iodo 
homologues has been prepared: replacement of O* 
by Br or I leads in general to active compound 
which hydrolyse more rapidly than the corresponding 
chloro derivatives and usually exhibit increases 
toxicity. Halo-ethylamine derivatives of larger mole 
cules, for example, diphenyl, are less soluble, ane 
substances of this kind may be inactive notwitb» 
standing substantial reactivity of the halogen atoms. 
This feature suggests that a certain concentration 
of reactive halogén compound, expressed as ‘reactivit; 
of halogen x solubility’, must be reached in order t 
permit biological activity. Such a relation is show. 
in the series NN-di(2-chloroethyl)-p-xenylamine (ir 
active), NN-di(2-bromoethyl)-p-xenylamine (active 
NN-di(2-iodoethyl)-p-xenylamine (highly active’ 
and NN-di(2-chloroethyl)-p-chloroaniline (inactive 
NN-di(2-bromoethyl)-p-chloroaniline (active), wher 
in both cases increasing reactivity of the halogen ator 
compensates for decreased solubility. While 3-ehlor 
propyl derivatives are inactive, as might be antic 
ipated from the low reactivity of the halogen aton» 
NN-di(3-iodopropyl)aniline is also inactive, althoug 
in this case the reactivity of the iodine atoms is a 
high as that of the chlorine &toms in; NN-di(2-chlor 
ethyl)aniline. 2-Chloropropyl derivatives aro jw 
general biologically active and tend to show increase 
toxicity, as would be expected from the high re 
activity of the halogen : an interesting comparison 
provided by  NN-di(2-ehloroethyl)-p-chloroanilir 
(inactive) and NN-di(2-chloro-n-propyl)-p-chlor- 
aniline (active). The 2-chloropropyl derivative 
studied are hydrolysed without change of structu 
(cf. Ross*), and in particular no evidence has bec 
obtained to suggest, nor would the form of t> 
hydrolysis eurves lead one to postulate, the formati 
of an ethyleneimonium ion. The low basicity of tjm 
ehloroalkylarylamines (for example, for NN-di( 
chloroethyl)aniline pKa = 2-2 in a series measur 
by Mr. Q. C. L. Goss) would possibly account for tii 
non-existence of this intermediate, in contrast wiv 
the higher basicity of the chloroalkylamines (f 


P 
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»xample, for methyl di(2-chloroethyl)jamine pK; = 
he] 4). 

A.fuller account, including a description of the 
aytological effects produced by these compounds in 
umour tissue and normal organs, the influence of 
Het upon response, the further correlation of bio- 
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gical activity with chemical and physical characters, " 


«nd the clinical effects of selected compounds, ,will 
»e published later jointly with others. The investi- 
‘ation has been supported by generous grants made 
o the Royal Cancer Hospital by the British Empire 
Jancer Campaign, the Jane Coffin Childs Memorial 
"und for Medical Research, the Anna Fuller Fund, 
end the Division of Research Grants of the U.S. 


-ublic Health Service, and was conducted during the: 


enure by one of the authors (W. C. J. R.) of a Sir 
Talley Stewart Fellowship. It is a pleasure to 
scknowledge the assistance provided by Mr. J. L. 
*verett in the preparation of some of the compounds 
Kescribed.. 
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OPHTHALMIC OPTICS 


OX November 3, the master of the Worshipful 
Company of Spectacle Makers, Alderman Sir 

"rank Newson-Smith, opened a two-day optical 
vonvention which was held in the Apothecaries’ Com- 
sany’s Hall, London, to mark the fiftieth anniversary 
of the inauguration of the Company’s examinations. 
Juring this time, 116 examinations have been held 
und 4,200 diplomas issued, so that at the present time 
he services of a useful nucleus of trained opticians 
s available for the administration of the Health 
Service Act. 

The Spectacle Makers’ Company is an old City 
suild with a charter dating from 1629, which with 
upplementary ordinances gave control over persons 
wactising the craft throughout Great Britain. These 
sowers were at first rigorously: applied ; but by the 
nd of the nineteenth century had fallen into disuse. 
A class of ophthalmic optician had been growing 
which petitioned the Company about 1898 to 
ssociate itself with the training and examination of 
,pticians. The convention just held affords ample 
vidence that the Company is very much alive, 
varticularly at the present timo, to the encourage- 
aent of the sciences of spectacle and visual optics. 

Papers presented and discussed were (I) The 
Jood of Research and the Means of Meeting it 
å. J. Philpot) ;' (2) Optical Theory and Ophthalmic 
anses (W. Swaine); (3) Nomography Applied to 
Yptical Calculations (A. G. Bennett); (4) Some 
applications of the Slit Lamp (H. C. Binstead) ; 
5) Binocular Vision (Lord Charnwood); (6) Bin- 
cular Vision (Dr. W. D. Wright); (7) Routines and 
“echniques (C. S. Flick); (8) The Causes of Faulty 
Refraction (Prof. H. Hartridge); (9) The Physical 
mterpretation of the Spectral Sensitivity Curve of 
he Eye (Dr. W. S. Stiles). It is expected that these 
apers will be bound together in a commemorative 
olume. 

It may be that the successful convention just held, 
coinciding as it does with the emergence of a pro- 
«ssion attending to the visual requirements of the 
ation, marks the start of an era in which opticians 
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will take a greater part in scientific advancement. 
Mr. Philpot pointed out that ophthalmic optics is 
concerned with & nicely balanced mixture of funda- 
mental and applied study, visual problems and 
spectacle production. While small firms may not be 
able to finance & special research worker, it should 
be possible to engage the services of a scientific 
worker who through education, background and 
experience could serve as an interpreter and liaison 
officer between his own organisation and the external 
research field. The possibility of co- operative research 
was emphasized. On the visual side, it may .be 
advisable for the optical community to provide 
bursaries for postgraduate research workers and to 
provide machinery to effect the absorption of such 
within the community. 

Prof. L. C. Martin presided over the session devoted 
to the discussion of optical theory ‘and lens caleu- 
lations. Mr. Swaine, from his experience as examiner 
to the Company, urged the more direct application 
of basic fundamental theory not only by candidates 
for the examinations but also by those who had 
qualified. He pointed out that it is possible to write 
down immediately formule, involving successive 
addition or multiplication only, which describe most 
of the more complicated actions of accommodation, 
convergence and retinal image size when the eyes are 
aided by lenses or instruments. Mr. A; Q. Bennett 
gave a valuable summary of nomographic methods 
generally and their application to ophthalmic and 
other lenses. A nomogram to solve the problem of 
contact lens design was described. Of particular 
interest was a composite circular and-elliptic nomo- 
gram—four nomograms.on one framework—designed 
to solve the laborious calculation of prismatic effect 
at decentred points of astigmatic thin lens systems. 

Mr. H. H. Emsley, an examiner to the Company, 
presided over a session to discuss binocular vision. 
Lord Charnwood commenced with a review of fusion 
and suppression theories of stereoscopic vision. With 
his paper he presented a set of eight stereograms 
with which self-experimentation could be made in 
order to test descriptions and deductions which a 
theory of stereopsis must explain. Some of these are : 
single binocular vision can obtain provided retinal 
disparity is not"too great, when it will be seen that 
the images glide into fusion; fusion of disparate 
images is more difficult if disparity is such as to 
contradict other clues. Suppression of stereopsis can 
occur without suppression of images, and occurs when 
the stereopsis runs counter to preconceived con- 
victions—such suppression causes discomfort. The 
role of the mind in choosing an interpretation which 
fits best the other evidence, changing from dne 
interpretation to another at will, was emphasized. 
An explanation was suggested whereby stereopsis is 
attained by & process of integration of successive 
disparities too small to cause physiological diplopia. 

Dr. W. D. Wright took up an intentionally pro- 
vocative thesis criticizing the theory that stereopsis 
arises from retinal disparity. The rapid drop of visual 
acuity with distance from the fovea suggests that the 
peripheral parts of the retina contribute little to 
stereoscopy from disparate points. It does impart to ' 
the eyes a pointer-like action (‘visual fingers’) by the 
foveæ which, combined with an elementary foveal 
fusion and with the assistance of the muscle move- 
ments, through mental integration, serves to complete 
the solidity impression. 

Mr. H. C. Binstead showed the development of the 
slit lamp from Gullstrand through Fincham’s design 
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to its applications for the examination of the iridic 
angle, depth of the anterior chamber, depth of lesions 
it the.eye media and the ingenious Ronne colloido- 
meter for measuring the albumen content of the 
‘aqueous. Mr. C. S. Flick set-the question: Do 
routines and techniques for the measurement of 
refractive error matter? A :set of four typicels’ 
routines included one which was ‘typically American. 
—a twenty-one point, technique with standardized 
analysis—which led to extensive discussion. 

Prof. H. Hartridge, provided a fascinating intro- 
ductory study of thè development of X-ray tech- 
niques for determining the actual length of the living 
eye (Rushton, Sorsby and O'Connor) and the 
Goldmann-Hagen modification for measuring re- 
fraction. This‘led to the development of the main 
topic of his lecture, the cause of refractive error. 
Five or six theories were passed under review to 
explain the normal tendency of eyes so commonly 
hypermetropic at birth to settle down to an approxi- 
mate emmetropie condition. The X-ray technique 
should serve to separate the roles of axial length and 
of optical refraction, which hitherto was not possible. 

Dr. W. 8. Stiles reviewed the physics of light 
absorption (including finer adjustments introduced by 

` quantum considerations) and the bleaching of visual 
purple. ‘Three curves of corrected means effected a 
simultaneous. comparison of absorption coefficients 
and photosénsitivity of visual purple solutions and the 
subjective spectral sensitivity of the dark-adapted 
parafoveal retina. The maxima at 500 mu all agreed ; 

but further study is needed in order to explain the 
differences towards the violet side, where there 
appears an absorption band at about 360 my. The 
curves agree very well on the red side of the maxi- 

mum, especially as regards linearity and gradient, 
for which a rough theory giving a good fit of gradient 
was elaborated. A comparison of spectral sensitivity 
curves of the parafoveal rod vision and of the foveal 
cone vision shows, besides the Purkinje shift, a signi- 
ficant gradient difference on the red side of the 
maximum. This will require explanation in any 
future photochemical theory of vision. 

WILLIAM SWAINE 
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ELASTICITY OF WOOD AND 
PLYWOOD 


PECIAL REPORT No. 7, issued by the Forest 
X Products Research Laboratory (London: H.M. 
St&tionery Office, 1948. 25. net), summarizes the avail- 
able information on a piece of important research 
undertaken on the “Elasticity of Wood and Plywood”. 
The work and results embodied in the report are said 
to be mainly for the designer and the research worker. 
The forest officer might also have been included, since 
on the work of the sylviculturist all ‘wood’ of the 
future, whatsoever its type, may be said to depend, 
' with the exhaustion of Nature's resources. 
The theory of wood elasticity rests on the 
` assumption that the gross material possesses three 
perpendicular planes of elastic symmetry, and that 
it is perfectly elastic and homogéneous. A point 
which’ needs emphasis at the outset is that wood is 
actually only an approximation to this ideal material. 
The longitudinal tangential surface (the surface 
generated by a line parallel to the axis of the tree 
and moving along the growth rings) is not plane, but 
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roughly cylindrical. The other two principal surfaces, 
the longitudinal-radial (defined by the axis of the 
tree and the medullary rays) and the tangential- 
radial, are more truly plane; but even in these cases 


„there will be some deviation owing to local irregulari. 
“ties in the growth of the tree. 


j This is where the 
sylvioulturist comes in. “The extent to which any 
‘actual specimen departs from the ideal material wilh 
depend not only on the regularity of the growth but 
also on the position of the specimen in the tree.” 

The report is intended chiefly as a summary on 
knowledge known, but it contains a number of new 
results, some obtained in America and Australia during 
the Second World War, here published for the first» 
Mime. The first part of the report is entitled the 
“Elastic Constants of Wood"; it deals with the 
measurement of the nine independent elastic con- 
stants of wood and the effect on them of factors such 
as temperature, moisture content and grain angle. 
The second part deals with the elastic constants o: 
plywood. The manner in which they are related tc 
the form of construction of the plywood and to the 
elastic constants of the wood from which the ply. 
wood is made is explained. 

Under the heading of '"The Properties of Plywood 
Plates and Cylinders”, the third part deals with the 
frequency of vibration, the buckling and deflexion o* 
plywood plates and the buckling of plywood cylinders 


INTERNATIONAL SCIENTIFIC 
FILM ASSOCIATION. 


SECOND ANNUAL CONGRESS . 


HE most important outcome of the annua» 

congress of the International Scientific Filx 
Association held in London during October 4-11 
1948, has been the formation of a number of inter 
national commissions to pursue in detail the pro 
gramme of work agreed in general by the -membe: 
countries for the coming year. Before discussing thir 
programme, a few words on the Association's history 
may not be out of place. 

The International Scientific Film Association war 
inaugurated last year in Paris, largely as a direc 
result of the initiative of the British and Frenchi 
Scientific Film Associations. The preliminary work o 
these two organisations, the first contact of which a» 
the end of the War revealed many common interest» 
resulted in the assembly last year of representative: 
from twenty-two countries tc discuss and agree te 
the fórbiation of this international organisation te 
further "the interests of the scientific film. Unesco» 
recognizing. the scientific film as an important aid ir 
the dissemination of knowledge, showed a benevolen 
interest in the new Association, the maintenance o 
which was demonstrated by the attendance again o 
a Unesco observer at this year's Congress. 

Some twenty-five countries had accepted th» 
invitation to the second Congress, and the numbe 
of those who finally managed to send delegates fom 
little short of this figure, some unfortunately failin, 
to overcome the many obstacles with which post-wa 
travelling is beset. 

The honour of organising this year's congress wa» 
given to Great Britain, and its Scientific Filn 
Association, assisted by financial aid from the Britisl 
Film Institute, rose worthily to the occasion. A ver 
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full programme of eight days of meetings, receptions, . the Lord President of the Council. These various 


demonstrations and film showings was arranged and 
carried through smoothly. 

The general assemblies of the delegates formed the 
most importànt part of the proceedings. The events 


functions, while dignified, were given & pleasantly 
informal character by the renewing of many old 
. friendships among the delegates. 

The Scientific Eilm Association of Great Britain 


of the first year of the Association’s history were had also organised some specialists’ meetings dealing 
reviewed, and delegates gave brief reports of fhe. with the film in medicine, schools, universities, 
work being done in their countries. It was striking ‘industry and scientific research. They provided 
testimony to the value of the activities of the welcome opportunities for discussion between experts 
Scientific Film Association of Great Britain to note in Britain and abroad as to how best the film can 
how several countries, notably Holland and Belgium, help in these various fields. Much valuable material 
are modelling their own young organisations along was contributed from both sides and the detailed 


closely similar lines. 

The need for continuous exchange of general 
information, and details regarding films in particular, 
soon established itself as paramount in the discus- 
sions. A vital step in its fulfilment was taken by the 
approval of an index card to record essential date 
of scientific films and thus to form the material for 
the first catalogue of such films available throughout 
the world. One of the international commissions set up 
was charged with supervising this work and preparing 
recommendations for the international appraisal and 
grading, according to merit and purpose, of scientific 
films 


Other matters of prime interest in the further work 
of the Association were also entrusted to commissions. 
It is believed that these will be able to work out 


discussions served to co-ordinate thought on these 
problems. ‘These links betwéen groups of similar 
‘specialized interests, thus established, will serve to 
strengthen considerably the work of the International 
Association. . 

Fifteen of the participating countries sent more 
than sixty scientific films, some of which were shown 
during the course of these specialized meetings, but 
&bout forby of which formed the programme for & 
publie International Scientific Film Festival held in 
London on October 8, 9 and 10. Such was the interest 
in this Festival that the hall of the Royal Empire 
Society was filled to capacity by some four hundred 
spectators on six separate occasions. An even wider 
audience, estimated at 100,000, was reached, how- 
ever, by means of television. On October.4, a special 


practical details for some kind of international’ programme was transmitted giving preyiews of some 


co-operation in the joint production of certain 
specialized films, and that eventually the problem of 
film distribution on the widest international scale 
will be solved. Discussion indicated to what 
extent customs barriers and finance regulations are 
likely to hinder the early achievement of this aim, 
but hope for a solution, even if only on a limited 
scale at present, was not abandoned. : 

The Belgian delegate offered a very practical 
contribution by trying to form an international 
scientific film reference library in his country. The 
representative of the Dominican Republic suggested 


of the films to be shown later and ending with the 
first demonstration in Britain by the French delegate, 
M. Jean Painlevé, of the combination of television 
camera and microscope to achieve ‘live’ broadcast 
pictures of microscopic organisms. 

The second congress of the International Scientific 
Film Association in London will undoubtedly be 
remembered as a significant milestone in the history 
of the Association. One may hope, however, that it 
served an even wider purpose, for it demonstrated 
once again the common aim of all, men of science to 
further human progress and happiness. To achieve 


that they might help by providing translations of this on a truly world-wide scale, the film will play a 
information for the Spanish-speaking countries. Such major part by using visual images to transcend 
offers of practical assistance showed the keen interest barriers of language in the,spreading of knowledge. 


in the proposed activities and pervaded the meetings 
with & strong feeling that the aims of this inter- 
national organisation are likely to be successfully 
implemented. 

Much of the proceedings of the assemblies was in 
connexion with the constitution and internal organ- 
isation of the Association itself. While these may not 
be of such immediate public appeal as other matters 
already mentioned, they are none the less essential 
for the smooth and efficient working of the Associa- 
tion. In accordance with its democratic constitution, 
‘delegates from member countries elected ‘a, governing 
‘Council for the coming year, the officers of which’ 
are: President: M. Jean Korngold (Poland); 
Vice-Presidents : Mr. John Maddison (Great Britain) 
and Mr. C. A. Burmester (Australia); Honorary 
Secretary: M. Jean Painlevé (France); Honorary 
Treasurer: M. Luc Haesaerts (Belgium). 

In conclusion, mention should be made of some 
of the many events occupying the full programme 
‘of the week. Receptions for the delegates were given 
by the Council and Congress Committee of the 
Scientific Film Association of Great Britain, the 
Royal Microscopical Society and the British Council. 
At the former, the inaugural reception, delegates 
‘were received by the Parliamentary Under-Secretary 
of State for Commonwealth Relations on behalf of 
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FORTHCOMING EVENTS ` 


(Meetings marked with an asterisk * are open to the public) 


Saturday, November 20 


ROYAL AERONAUTICAL SOCIETY (joint meeting with the HELICOPTER 
ASSOCIATION, at the Institution of Civil Engineers, Great George 
Street, London, S.W.1), at 11 a.m.—Diseussion on ''Helicop&ers", 


Monday, November 22 


INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place,. Victoria 
Embankment, London, W.C.2), at 5.80 p.m.——Di{scussion on “‘Single- 
Phase to Three-Phase Conversion Systems” (to be opened by Mfr, 
A. N. D. Kerr). 

UNIVERSITY OF LONDON (at the Institute of Education, Malet 
Street, London, W.C.1), at 5.30 p.m.—Mr. H. E. Bowman: "'Educa- 
tion for International Understanding—The Moslem World’’,* 

INSTITUTION OF THE RUBBER INDUSTRY, MANOHESTER AND DISTRICT 
SEOTION (at the Engineers’ Club, Albert Square, Manchester), at 
6.15 p.m.—Dr. W. McG. Morgan: “Accelerators for Stocks containing 
Reinforcing Furnace Blacks". s 

TEXTILE INSTITUTE, YORKSHIRE SECTION (in the Large Hall, 
Technical College, Huddersfield), at 7.15 p.m.—Mr. B. H. Wilsdon: 
"Principles of Textile Research". 

ROYAL SoorETY OF ARTS (at John Adam Street, Adelphi, London 
W.C.2), at 8 p.m,—Mr. L. H. Bedford: “Some Technical Aspects of 
Television” (Cantor Lecture). x A 


, Tuesday, November 23 ] 

UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 

Street, London, W.C.1), at 1.15 p.m.—Dr. F. W. Jane: ‘‘Some 
Problems fa belng a Tree".* 


CHADWIOK PUBLIO LECTURE -(at the Royal, Sanitary Institute, 90 
Buckingham Palace Road, London; S.W.1), at 2.30 p.m.—Mr. Alister 
MacDonald: “The Influence of Hygiene on the Shape of Buildings’ 
(Bossom Gift Lecture).* 

ROYAL ANTHROPOLOGIOAL IwsTITUTE (at the Royal Society, Burling- 
ton House, Piccadilly, London, W.1), at.5 p.m.—Prof. Robert H. 
Lowie: “Some Aspects of Political Organisation among the American 
Aborigines” (Huxley Memorial Lecture). vel; 


INSTITUTION OF ELEOTRIOAL ENGINEERS; RADIO 'Szortox (at Savoy [4d 


‘Place, Victoria Embankment, London, W.C.2),,.at 5.80 p.m 


J. E. Rhys- Jones: “Printed Circuits, including Mjniature T oars ^ 


and Sub-Miniature Valves". 1 
SIR, HALLEY STEWART TRUST LEOTURE (at'the Memorial Hall, 
Farringdon Street, London, E.C.4), at 6 p.m.—Lord Russell, E.R.S.: 
“The oe Age-—Our Seale of Values i in tha Atomic Age".* 
SoorgTY OF DYERS AND CO: € SoorrmH SECTION (at the 
St. Enoch Hotel, Glasgow), at —br. D . Traill: “The Problem 
of the Synthetic Fibre". 


Wednesday, November 24 


INSTITUTE OF FUEL, NORTH-WESTERN SECTION (at the Engineers’ 
Club, Albert Square, -Manchester), at 2 p.m.—Mr. J. E. O'Breen : 
“Automatic Control of Steam Raising Plant". 

UNIVERSITY OF LONDON (at Bedford College for Women, Regent’s 
Park, London, N.W.1), at 5.15 p.m.—Prof. L. J. Audus: “Jungle 
Economy” (Inaugural Lecture). * 

LINNEAN Sootety OF LONDON (in conjunction with the Ne awe 
ASSOOIATION, at Burlington House, Piccadilly, London, W.1), b 
5.80 p.m.—Dr. T. A. Sprague: “Botanical Taxonomy up to a 
including Linnæus”. 

MANOHESTER LITERARY AND PHILOSOPHICAL SOCIETY, Mo epi 
SECTION (at t the Portico Library, 57 Mosley Street, Manchester), at 
5.80 p.m.—Dr. Metcalfe Brown: ''Chemistry and Public Healih".* 

SOCIETY OF CHEMICAL INDUSTRY, MICROBIOLOGICAL PANEL OF THE 
Foop Grover (in No. 3 Room, Gas Industries House, Grosvenor Place, 
London, S.W.1), at 6.15 p. m.—Dr. J. B. Firth: ‘ "Spontaneous Com- 
bustionin Hay, 'Gotton and other Vegetable Materials". 


^. Thursday, November 25 

CHEMIOAL ad (at Burlington "House, Piccadilly, London, 
W.1), at 3 p.m.—Biseussion on “The Theory and Practice of New 
Techniques in Separation and Purification”. 

LINNEAN SOCIETY OF LONDON (at Burlington House, Piccadilly, 
London, W.1), at 5 p.m.—Scientific Papers. 

PHYSIOAL SOCIETY, Acoustics GROUP? (in the Small Physics Theatre, 
Imperial College of Science and Technology, Imperial Institute Road, 
London, S.W.7), at 5 p.m.—Mr. R. S. Dadson and Mr. E. G. Butcher : 
"Apparatus for Acoustical Measurements at Low Frequencies”, 

PHYSICAL SOOIETY, LOW-TEMPERATURE GROUP (in the Lecture 

. Theatre, Science Museum, Exhibition Road, London, S.W.7), at 
5.80 p.m.—Prof. C. J. Gorter (Leyden) : *'Trreversible Processes in 
Liquid Helium II". 

INSTITUTE OF WELDING (joint meeting with the INSTITUTION OF 
STRUOTURAL ENGINEERS, at 11 Upper Belgrave Street, London, S.W.1) 
at 6 p.m.—Dr. H. Gottfeldt: “Curved Bridges dnd Why they dM 
be Welded”. 

ROYAL AERONAUTICAL SOOIRTY (at the Institution of Civil Engineers, 
Great George Street, London, S.W.1), at 6 p.m.—Mr. W. H. Lindsey : 
‘Development of the Armstrong Siddeley Mamba Engine". . 

INSTITUTE OF METALS, BIRMINGHAM SECTION (at the James Watt 
Memorial 1 Ditta Great Charles Streeb, Birmingham), at 6.80 p.m.— 
Mr. T. La lgh Temperature Measureme: 

ROYAL in OF CHEMISTRY (at the Medway, Technical College, 
Gardiner Street, Gillingham), at 7.15 p.m.—Dr. P Wormell: “The 
Corrosion of Meta 

SoorETY OF ee AND COLOURISTS, WEST Rivina SEOTION (at 
the Great Northern Victoria Hotel, Bradford), at 7:15 p.m.—Dr. E. A. 
Krahenbuhl: ''New Prineiples in the Continuous Dyeing of Wool". 


Wednesday, November 24— Thursday, November 25 
' INSTITUTION OF GAS ENGINEERS (at the Institution of Clvil 


Engigeers, Great George Street, London, S.W.1), at 10 a.m. each day. | 


—Fourteenth Autumn Research Meeting. 


' 


Friday, November 26 , 


ROYAL ASTRONOMICAL SOCIETY (at Burlington House, Piccadilly, 
London, W.1), at 4.30 p.m.—Geophysical Discussion. 

ROYAL STATISTIOAL SoorETY, BIRMINGHAM GROUP of the INDUSTRIAL 
APPLICATIONS SECTION (in the Chamber of Commerce, 95 New Street, 
Birmingham), at 6. 30 p.m.—Mr. Philip Lyle: “Factorial Regression 
Analysis”. 

MANCHESTER STATISTTOAT: SOOIETY, ÏNDUSTRIAL GROUP (at the 
Society of Architects, 16 St. Mary's Parsonage, Manchester), at 
6.46 p.m, —Mr. W. T. Hale: “The Statistical Solution of an Industrial 
Problem" i 

INSTITUTE OF PHYSICS, MANOHESTER AND DISTRICT BRANOH (in the 
New Physics Theatre, The University Manchester), at 7 p.m.—Dr. 

A. B. D. Cassie: “Physics in the Wool Industry”. 

INSTITUTION OF ELEOTRONIOS, NORTH-WESTERN BRANOH ah the 
Gas Showrooms, Town Hall, Manchester), at 7 p.m.—Mr. P. A. Cum- 
mins: ‘Electronic Equipment for Radio Control". 

ROYAL PHOTOGRAPHIC SOOtETY, SCIENTIFIC AND TECHNICAL GROUP 
(Joint meeting with the INDUSTRIAL RADIOLOGY GROUP oy the INSTI- 
TUTE OF PHYSICS, at 16 Princes Gate, London, 8.W.7), at 7 p.m.— 
m S. Tasker and Mr. K. H. Gaseltine: ^ The Reproduction of 
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Soormry OF OHEMIOAL INDUSTRY, FINE CHEMICALS GROUP (at the 
London School of fee and Tropical Medicine, Keppel Street, 
London, W.C.1), & m.—Dr. F. Bergel: “Some Aspects of the 
Relationship AA P Chemical Constitution and Physiological 

ctivity 


Saturday, November 277 . ; 


4 BRITISH PSYOHOLOGIOAL SOCIETY, SOCIAL PSyoHOLOGY SEOTION 

he the Physiology Theatre, University College, Gower Street, London, 

1), at 8 p.m.—Prof. T. H. Pear: **Soolal Stratification as a 
Necessary Consideration in English Social Research’. 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

GRADUATES IN CHRMISTRY (2) as Research Assistants in the Depart- 
ment of Chemical Engineering and Applied Physical Chemistry—The 
Registrar, Imperial College of Science and Technology, South Kensing- 

ondon, $ S.W.7 (November 27). 

E (Grade IIb) and a LEOTURER (Grade IIc) IN THE DEPART- 
MENT OF ELEOTRICAL ENGINEERING.—Ihe Secretary, The University, 
Edmund Street, Birmingham 1 (November 27). 

SONTO EDITOR in London (Central Office of Information) for 
news and feature periodicals published in Eastern Europe—The 
Ministry of Labour and National Service, Technical and Setentifio 
Register K, York House, Kingsway, London, W.C.2, quoting A.374/48A 
(November 30). 

MINING CONSULTANT to advise the Government of Tanganyika on 
all matters pertaining to mining development in that territory—The 
Ministry of Labour and National Service, Technical and Scientific 
Register K, York House, Kingsway, ondon, W.C.2, quoting C.731/48A. 
(November 30). 

TECHNICIAN IN THE PATHOLOGY AND BACTERIOLOGY LABORATORY 
at Galway Central Hospital—The Secretary, Galway County Council, 
County Buildings, Galway (December 7). i 

CHAIR OF PHYSIOAL GEOGRAPHY at Fouad I University—The Dean 
of the Faculty of Arts, Giza, E ypt (December 15). 

LECTURER IN PRYsIOLOGY in the United College—The Secretary, 
The University, St. Andrews (December 15). 

Orry AND WATER ENGINEER fo the City of Port Elizabeth, South 
Africa—Davis and Soper, Lid., 52-54 St. Mary Axe, London, E.C.3 
(December $1). 

MARINES ZOOLOGISTS (2)—The Secretary, Marine Biological Associa- 
tion, The Laboratory, Citadel Hill, Plymouth (January 31). 

BlocHEMIST or ORGANIC CHEMIST IN THE DEPARTMENT OF LAOTA- 
TIONAL PHYSIOLOGY, to assist in the investigations of tho intermediary 
metabolism of the mammary gland—The Secretary, National Tnstitute 
for Research in Dairying, Shinfleld, Reading. Berks. 

TTELECOMMUNIOATION ENGINEERS in the Postmaster-General’s 
Department, Commonwealth of Australia—The Representative of the 
Australian Post Office, Australia House, Strand, London, W.C.2, 
endorsed ‘Application for position of Telecommunication Engineer’. 

GRADUATES IN PHYSIOS or CHEMISTRY for investigation of various 
problems connected with the manufacture of pottery—The Director, 

ritish Ceramic Research Association, Queen's Road, Penkhull, 
Stoke-on-Trent. 

ENTOMOLOGIST in the Medical Department (Health Branch) of the 
Gold Coast—The Director of Recruitment, Colonial Service, Sanctuary 
Buildings, Great Smith Street, London, SW. 

LEOTURER IN AGRIOULTURAL ZOOLOGY, M an ASSISTANT LEOTORER 
"IN AGRIOULTORAL BOTANY—The Secretary and Bursar, Seale-Hayne 
Agricultural College, Newton Abbot, Devon. 

DEPARTMENTAL DEMONSTRATOR IN PHYSIOAL ANTHROPOLOGY— 
pz. Professor, Department of Human Anatomy, The University, 

ord 

PHysicisr for fundamental work on the structure and properties 

‘of fibrous materials, etc., and a PHYSICIST for laboratory and service 
test of shoes and shoe ` materials, ete.—The Director, British Boot, 
Shoo and Allied Trades Research "Association, Satra House, Rocking- 

ham Road, Kettering. 

MORTALLOGRAPHER. with wide experience of non-ferrous metals and 
alloys, to take charge of metallographic laboratory—The Secretary, 
British Non PNE etals Research Association, 81-91 Euston Street, 

ondon, 

LABORATORY STEWARD (Grade I) to, take charge in Department of 


Geography—The Registrar, Univemity College, Leicester. 


BIOOHEMIST «(man or woman, pre derably vith post- graduate ex- 
perience in, ithe, eld of Enzymes or Tiss olism) for research 
appotntmént—,THe Secretary, Courtauld i bslitute of Biochemistry, 
Middlesex Hospital Medical School, Tondoh 


* "TEOHNIOAL OFFIOHRS and SENIOR TEOHNIOAL ‘Onin for work in 
connexion with the pottery. industry—The Director, British Ceramic 
Research Association, Queen's Road, Penkhull, Stoke-on-Trent. 

Omarom- The Honorary Secretary, Hancock Museum, Newcastle- 
upon-Tyne 2, 

LEOTURER IN Z00LOGY—The Registrar, University College, Exeter. 

AGRICULTURAL RESEARCH Cyprus—The Director of 
Recruitment (Colonial Service) Colonial. Office, 2 Sanctuary Buildings, 
Great Smith Street, London, $.W.1 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Survey pad i id of Field Research in the aioe to of Great 
Britain. Prehistoric and Early Historic Ages to the Seventbam 
Century A. bT hal 120. (London: Couneil for British Archaeolo; 
Institute of Archaeology in the University of London, 1948. p 5s. Ra 
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co-operation of many industrialists, 


DISTRIBUTION OF INDUSTRY. 
IN BRITAIN 


RITICISM of the Distribution of Tudasey Bil 
of the Coalition Government of 1945 centred 


dé * mainly on the two Points : : whether the Government 


. had a central policy; in regard to the location of 


* industry, with allthat;such a policy implies in regard 


to the control of the use of land, town and country 
planning, agriculture, building and amenities; and 
whether the Board of Trade was, or would be, staffed 
with the type of Civil servant qualified by training, 
outlook and experience to deal with these positive 
functions of government with imagination, decision 
and courage. No central independent tribunal had 
then been established to consider the national position 
as a whole, as recommended in the report of the 
Barlow Commission, nor has the present Government 
taken such action. 

The paper on ‘Distribution in Industry” just issued 
by the Board of Trade* once again indicates the 
seriousness of the omission. The immediate occasion 
for the paper is the duty placed by the Act on the 
Board of Trade jointly with the Secretary of State for 
Scotland of reviewing the boundaries of the Develop- 
ment Areasfrom the passing of the Act. Thepaper ex- 
amines in some detail the results which have followed, 
partly from war-time developments, and partly from 
the operation of the policy adopted, not only in the 
Development Areas, as the old Special Areas have been 
designated, where they are most apparent, but also 
in the rest of Great Britain. On the negative side, 
the Government has restricted new industrial develop- 
ment in parts which were already congested with 
industry ; and on the positive side, it has, with the 
assisted the 
Development Areas and other parts which needed 
more industrial employment. 

The situation in the Development’ Areas has 
changed for the better, both absolutely, and relatively 
to other parts of Britain. Employment in these areas 
is much greater, than before the War, while unem- 
ployment is now, much smaller; and when the 
programme of industrial growth at present only half 
completed is fulfilled, there should no longer be a 
special danger of heavy localized unemployment in 
most parts of the Areas. There will be more of the 
industries which have been less liable to depression 
than some of the basic industries in which the greatest 
proportion of workers in those Areas was previously 
engaged. The existence of a wider range of industries 
will also mean that a recession in any one of them 
will have less effect on the economy as a whole. 
Nevertheless, the White Paper argues that it is too 
soon to remove the whole or part of any of the 
present Development Areas from the first schedule 
of the Act. On the contrary, it recommends the 
addition of two new Areas: Merseyside, and a district 
to serve as an industrial nucleus for the Highlands 
of Scotland. 

The policy on the distribution of industry pursued 
by the Board of Trade has as its purpose the pro- 


* Distribution in Industry. (Cmd. 7540.) Pp. ii+52. (London: 
H.M. Stationery Office, 1948.) 1s, net. 
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vision of regular work for the greatest possible number 
of those seeking it in all parts of Great Britain, 
especially in those parts, ywhich are known as the 
Development Areas, and so helping to raise the 
number in work and the nation’s total output to the. 
highest possible level. Now, ‘although the White 
Paper admits that sometimes there-have been sound, , 
economic reasons why movement of particular enter- 
prises to the Development Areas was impracticable, 
such & purpose, the natural ‘development of the policy 
evolved .in the late thirties, fails to take adequate 
account of the new “situation. What were the 
‘depressed’ industries are now those that most need 
labour. Furthermore, Britain’s economic recovery 
depends on capital reconstruction and equipment 
being concentrated in those industries where it will 
increase exports or save imports. 

These are the principles against which we must 
. judge the fact that about half the new factory-building 
since the War has been in the Development Areas, 
which have only 2,500,000 of the country’s workers. 
The weakness of the White Paper is that it fails to 
take account of, and clearly distinguish, the social 
and the economic aspects of the policy it describes. 
The White Paper, in fact, is exclusively concerned with 
the first—the prevention of widespread unemploy- 
ment—and, go much ignores the second that it does 
not stop to consider whether, measured by the 
numbers placed in employment, the experiment in 
directing new industries to the Areas has been very 


costly. Nor is there shown any awareness that the - 


attraction of a particular enterprise to the Areas may 
increase the cost of its products. For example, it is 
probable that location of the British Nylon Spinners, 
Ltd., mill at Pontypool, instead of at Banbury, may, 
owing to the double haulage of the polymer and the 
spun yarn necessitated, involve in effect a small 
continuing levy on nylon sales. 

Under pre-war conditions, it might still have been 
worth while, from the national point of view, to locate 
this industry in Monmouthshire. Under post-war 
conditions and with the present insistence on exports, 
where costs are becoming inereaSihgly important, 
particular instances must be judged. by the same 
criteria as the general policy: are resources being 
directed into the Development Areas which could 
from the national point of view be better employed 
elgewhere, and is the movement of labour from those 
Areas to other districts urgently needing men being 
prevented ? We cannot continue to build factories 
for unimportant industries while industries where 
development is essential are unable to get new build- 
ings and equipment. On these issues the White Paper 
is silent. Nor does it consider the social implications 
of the present policy of encouraging in those Areas 
the lighter industries providing consumers’ goods. 
Quite apart from the question of which typeof 
industry should be encouraged from the point of view 
of economie recovery, the demand for export goods 
is much more likely to be sustained than that for the 
consumer goods coming from the light industries. 

The dominant impression left by this White Paper 
is, in fact, the lack of clear thinking. "There is no 
evidence that policy is governed by explicit principles 
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about the distribution of industry. The slightness c 
the reference to the report of the Barlow Commissio: 
indicates the absence of such a coherent policy, an. 
it would not be unfair to conclude that the influenc 
_of pressure groups has deflected the Board fror 
paying attention to the essential price that has to b 
‘paid for social security—mobility of labour. "This à 
not a matter of directing men and women to th 
factories rather than, so far as possible, bringing th 
factories to the workers. Security and enterprise 81 
uneasy bedfellows, but both are essential in an 
economic system ; and enterprise is a quality not t 
be restricted to the management or employer. It in 
true that the State must now ensure that there ax 
certain minimum social and economie standaró 
below which no one can fall, in order to forestall tł» 
threats of insecurity to the efficiency of its industria 
and economie life. It is equally true that, unde 
modern conditions, the workers cannot enjoy th 
higher standards of living which mechanical advanc 
has put within their reach unless they themselv: 
show enterprise, initiative and adaptability to tl 
changing conditions. 

The most hopeful section of this White Pap: 
is that which deals with research for the futur 
For al its shortcomings, it recognizes that wi 
conduct of the distribution of industry deman 
constant study and examination of the needs ane» 
resources of every part of Britain, and that the futu 
of the Development Areas is bound up with that e 
world trade and our share in it, and with that » 
certain basic industries such as coal, steel and shija 
building. Among the functions which the Barlo 
Commission recommended that a central authorit 
should discharge was the organisation of researcM 
and it was recognized that to provide a sure basis fe 
action under the Development of Industry Act it we» 
essential that the Government should establish 
research organisation capable of studying the mar 
problems of industrial location in greater detail the 
had hitherto been possible. 

Regional research units have been set up joint 
by the Board of Trade, the Ministry of Labour ar 
the Ministry of Town and Country Planning, and, 
Scotland, the Department of Health. This policy 
decentralization has already borne much fruit; thr 
the plan for the West Midlands region recently pr 
duced by Sir Patrick Abercrombie and Mr. Herbe 
Jackson. at the behest of Mr. Silkin is one exampl 
Small research staffs, however, are maintained 
headquarters to direct and.co-ordinate the work 
the regions, to provide basic data of a natior 
character and to study particular problems whi 
can be most effectively studied at the centre. : 
extensive programme of research has been undertak 
to assist the regional offices of government depa: 
ments concerned in the execution of the distributie 
of industry. General surveys of all the regions a 
sub-regions throughout the country have furnisbm 
knowledge about such matters as variations in i 
industrial structure of regions and sub-regions a 
their causes, difference in industrial specialization om 
diversification, divergences in the degree of vuln» 
ability to structural and localized unemployment 
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between areas, industrial facilities and basic services, 
the constitution and geographical distribution of 
industrial population, labour supplies, industrial 
sites, the availability of factory premises, housing and 
general amenities. ~ 

The administration of the Distribution of Industry: 
Act has revealed some problems requiring special” 
investigations of particular areas or towns, and the 
possible uses in peace-time of war-time government 
factories. It is also stated that the development of 
physical planning, the drive to increase production 
in the textile and other industries, and the necessity 
for concentration upon the manufacture of goods to 
meet the export target, have all led to further 
research ; though, as already indicated, the White 
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Paper does not elsewhere indicate much awareness , 


on the part of the Board of Trade of this point where 
the Development Areas are concerned. In addition 
to the maintenance of comprehensive records of what 
has been done or is planned, the fullest measure of 
co-operation exists with the research officers of the 
Ministry of Town and Country Planning, as well as 
with the staffs of local planning authorities, to ensure 
that research on distribution of industry problems is 
properly related to all developments in town and 
country planning. 

Most of the activities described in this section of 
the White Paper admittedly relate to current issues 
and, short-term problems; and in this account more 
reference might well have been made to the con- 
tributions from other bodies such as the West Midland 
Group and the Northern Industrial Group. The study + 
of long-term problems, however, has also been under- 
taken, and here it is recognized that there are certain 
fundamental problems which are best investigated 
by the universities. 'lo ensure that these problems 
will receive attention, the Board of Trade set up early 
in 1947 an informal committee, with Sir Henry Clay 
as chairman, consisting of members of the economic 
and statistical departments of several universities, to 
consider how the assistance of the universities might 
be secured. 

This account of the research activities of the Board 
of Trade in the field of the location of industry, set 
against the general trend, of the whole report, conveys 
the main impression that failure to implement the 
proposals of the Barlow Commission has been due to 
ineffective co-ordination, duplication of effort and 
the absence of any authority competent to,choose the 
right subjects of res&arch and ensure that’ the results 
of research are used. Unified research into the 
problem of distribution on a national scale is 
embryonic ; there is no unified plan of development 
based on such research, and no effective control 
meanwhile of such changes as must continue to take 
place in the interests of trade. We are no nearer than 
when the Distribution of Industry Act was passed to 
the. ‘effective relation of schemes for industrial 
development to those for hydro-electric development, 
water supply, the building of new towns and, the like. 

The absence of that high standard of ministerial 
«statesmanship which Gertrude Williams, in her book, 
“The Price of Social Security”, showed to be the 
«essential foundation of successful government control 
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of any communal activity effectively prevents the 
formulation of a national policy. Piecemeal develop- 
ments and yielding to sectional interests make the 
objectives professed in this White Paper as farcical as 
the continued encroachment on national park areas or 
Nature reserves by unco-ordinated demands from the 
Serviees and other interests make the nominal pro- 
fession of the Government of supporting the idea of 
Nature reserves or national parks. This White Paper 
shows little sign of the imagination, vigour and 
statesmanship which coyld reverse these trends, and 
give Great Britain a genuine national policy for land 
use in which the claims of defence, amenities, industry 


“and culture are fairly balanced, apportioned and 


reconciled. 


THE LIFE AND WORK OF 
CHARLES DARWIN 


Charles Darwin 
Par Jean Rostand. 
244+4 plates. (Paris: 


(Collection ‘Leurs figures’.) Pp. 
Libr. Gallimard, 1947.) 


.220 francs. 


HIS book is easily readable. It deals'in a pleasent 

manner with Darwin not only as a:man of science 
but also as an individual. It mentioris, but does not 
stress, the shocking state of health in which Darwin 
carried out all his work after he returned from the 
voyage with the Beagle. The fact that, during the 
years 1837-59, while Darwin was collecting together 
his material for the "Origin", he carried out and 
published ‘all the geological results of the Beagle 
"expedition and, at the same time, produced & mono- 
graph on the barnacles which is still the standard 
work on this group can only be appreciated when it 
is remembered that he could only. work at his desk 
for relatively short periods and was continually 


bound to lie down and rest after these short periods . 


of exertion. 


The book, however, cannot be said to throw any. 


new light on Darwin. It is written in the modern 
Neo-Mendelian idiom. One sentence (p. 144) gives 
away the authors attitude. He maintains that one 
of the greatest originalitios of Darwin was to have 
seen in the variation of domestic animals the image of 
the phenomenon of evolution. To a Neo-Mendelian 
this may make sense, but, -of course, it begs the 
question. Then, again, the author states definitely 
that we now know that acquired characters are not 
inherited. Whatever view one may take as to 
Lamarck’s theory—a theory which, the author 
rightly points out, was always misunderstood by 
Darwin—it has certainly never been established 
scientifically and probably never will be that acquired 
characters cannot be inherited. Surely it is a fact 
that recently one of our leading Neo-Mendelians 
published an account of a mechanism based on the 
conception of the gene complex. whereby acquired 
characters could be inherited. They cannot have it 
both ways! 

It is a pity that the author does not stress the fact 
that in the title of the book '*On the Origin of Species" 
there are two inaccuracies: the word 'origin' should 


really have been ‘establishment’ after the species . 


had originated, and then the ‘word ‘species’ is not 
defined ; and Darwin pointed out in a letter to Hooker 
“to define & species is to wish to define the inde- 
finable”. © H. GRAHAM CANNON 
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COTTON SEED: A. PIONEER 
CROP AND: AN EXAMPLE 


Cottonseed and Cottonseed Products 

* 'Their Chemistry and Chemical Technology. Edited 
by Alton E. Bailey. (Fats and Oils, a Series of Mono- 
graphs on the Chemistry and Technology of Fats, 
Oils and related Substances.) Pp. xxiii+ 936. (New 
York and London: Interscience Publishers, _Lid., 
1948.) ,£5 "bs. 


HE ‘cultivation of SON. in quantity in the 

United States did not commence until towards 
the end of the eighteenth century; but the cotton 
fibres only were utilized for many years, the rest of 
the cotton seed not being recognized to have any, 
except perhaps manurial, value. Although so early 
as about 1830 crushing of the seed was commenced 
in a small way, it was not until after the American 
Civil War that the value of the cotton seed was more 
fully appreciated, and that its conversion into cotton- 
seed oil and cotton-seed cake was undertaken on an 
inereasingly large scale. From 1910 onwards, how- 
ever, cotton-seed crushing became one of the major 
industries in the United States. Frequently, the 
quantity of cotton seed crushed annually exceeded 


5,000,000 tons, the corresponding value of the pro-, 


ducts (oil and’ residual cake) usually being more than 
200,000,000 dollars. - The annual production of 
eotton-seed oil was 700,000-900,000 tons, and: of' 
eotton-seed cake and meal 2,000,000—2,500,000 tons. 
The cake is valued as añ animal feeding-stuff and is 
also used as a fertilizer, while the oil is used both as 
salad oil, in margarine and in cooking fats (lard 


substitute) eithe* in its original state or after’ 


‘hardening’ by partial hydrogenation, and as one of 
the raw materials for soap-making. ' 
Thus a by-product of the production of the cotton 
plant for textile purposes came at length to be the 
_ source of & number of other materials of vital 
importance, notably the contribution of three- 
quarters of a million-tons or more annually of valuable 
edible fatty oil. The cotton-seed crushing industry 
. was thus & pointer to what is now seen to be an 
urgent need in overcoming the increasing world 
shortage of fats, namely, the cultivation of suitable 
Species of oil-seeds primarily for the sake of their oil 
content and of their residual cake or meal for feeding 
animal stock. Moreover, the careful selection and 
cultivation of both seed and crop, which have been 
practised for many years in order to secure constancy 
of quality in the cotton fibre, are evidently an 
example to be followed in the cultivation of other 
oil-seeds in order that oil and cake of the highest 
quality may be producéd. Oil-seed cultivation is a 
branch of agricultüre with its own special problems 
demanding specific control in regard to the quality 
of the products ultimately to be harvested. 


The present volume of more than 900 pages,. 


edited by Dr. A. E. Bailey, is thus informative to the 
British reader not only for its wealth of information 
on. cotton-seed products, but also for the utilization 
of the knowledge acquired in this industry when 
dealing with other oil-seeds. The book is remarkable 
for its. scope and for the exhaustive manner in which 
the details of all phases of the industry have been 
covered. ‘It consists of twenty-four monographs, each 
of which has been written by an author with special 
knowledge of the part of the subject which has been 
entrusted to him. It opens with two monographs 
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which deal with the history of the cotton-seed industry 
and its economic development, and here, as elsewhere 
in the book, the discussion is not restricted to the 


-United States, but also includes full accounts of the 


smaller but still important cotton industries of India, 
Egypt and some other countries. The next seven 


. monographs (amounting to 400 pages) deal very fully 
-with the constituents of cotton seed—fatty oil, pro- 


teins, pigments, eic.—and also with the influences 
‘exerted upon these by differences in variety, maturity 
and environment of the growing cotton plant, while 
a sparate section is devoted to the biological pro- 
cesses of the cotton seed. Later sections cover 
equally exhaustively the processing of the seed and 
of its various products, naturally with special 
emphasis_on the refining, hydrogenation, etc., of 
cotton- seed oil for use as an edible fat. There is also 
a useful discussion on the nutritional aspects of 
cotton-seed oil utilization in the human. dietary 
(which, in fact, covers and includes the corresponding 
aspects of most other vegetable fatty oils); and the 
concluding monographs deal with cotton-seed oil for 
soap, cotton-seed cake as a source of animal food- 
stuffs, and the utilization of cotton-seed hulls and 
linters. 

The book. is outstandingly -comprehensive in its 
exhaustive treatment of all the factors—scientific, 
technical and economical—connected with the cotton- 
seed industry. The enormous quantity of factual 
data of all kinds appears to have been collected with 
accuracy and is certainly presented lucidly and 
clearly. Full references to scientific and technical 
literature are given, with adequate author and 
subject indexes, The editor and publishers are to be 
congratulated on the production of so complete a 
guide to the products of the cotton seed, and to the 
technical aspects of the important industries which 
have been built up in connexion with its processing. 

As indicated earlier, the volume is of importance 
and interest to & wider circle than those concerned 
with cotton seed itself. The principles involved in the 
cultivation and processing of cotton seed are in many 
instances equally applicable to other oil-seeds. 
Notably this applies to consideration of the variety 
and environment of the plant in relation to the seed 
fat produced, and to the influence of moisture and 
enzymes on retrogressive changes within the har- 
vested seed, leading to oxidation and to production 
of free fatty acid in the seed fat. As we have seen, 
cotton-seed oil is by way of being a by-product ; the 
same may be said of soya bean oil, now produced to 
about the. same extent as cotton-seed oil in the 
United States owing to the demand of the American 
farmer for soya bean,cake. In the British Empire 
and elsewhere, except for coconut plantations, 
deliberate cultivation of oil-bearing species only 
commenced’ with that of the oil palm about 1910. 
Systematic cultivation of seed crops primarily for 
their oil content is thus still a comparatively young 
development i in agriculture. Groundnuts will soon be 
grown in large quantities, and sunflower and some few 
other oil-seed crops are being developed; intensive 
cultivation of other selected species capable: of 
yielding fatty oils suitable for edible, soap or paint 
purposes must be set in hand in tropical or sub- 
tropical localities with as little delay as possible— 
perhaps sesame, soya bean and some additional oils 
for edible fats and soaps, safflower, candlenut or 
other oils of a more unsaturated type to correct and 
relieve the over-dependence on linseed oil of the 
paint and allied industries. The information already 
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dvantage to those responsible for developing these 
ew fat resources. : 

Nevertheless, it is clear that for & long time to 
ome an important proportion of our vegetable fat 
applies must continue to be derived, as of yore, 
‘om seeds or nuts grown by the native peoples in 
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specific names. Groups worked out according to this 
principle include the genus Salmonella and species 
like Streptococcus pyogenes and Str. agalactie, all of 
which have a serological basis. Much of the older - 
work has now lost its value and should be recon- 
sidered in the light ofziodern findings. The need for 
-this is seen in the section on micrococci in **Bergoy's 


frica or elsewhere, or collected by them from the, Manual"; only twenty-two species are recognized 


uits of wild trees and shrubs. Thus, the oil palm 
Kantations still yield only about one quarter at most 
K the total supplies of palm kernels, while ground- 
uts have hitherto been cultivated only in primitive 
«shion in India and in West Africa. Here it is of 
«gent importance to teach the native peoples and 
thers concerned two simple but essential principles : 
il-seeds must be gathered exactly at maturity ; they 
aust be thoroughly dried and kept dry. until they 
ach the seed-crushing plants. 

Dr. G. Seott Robertson, in his presidential address' 
) the Agricultural Section of the British Association 
st September, commented upon the enormous loss 
K good grain by insect and mould infestation. Loss 
md deterioration of good edible fats in oil-seeds is 
ndoubtedly at present proportionately far greater, 
‘wing to the retrogressive changes, especially in the 
at, caused by damp conditions in storage and much 
ecelerated by enzymes already present in the seed, 
3 well as those introduced by mould infection. Oil 
om native West African groundnuts may contain 
0 per cent or more of free fatty acid, in which case 
„ore than 30 per cent of the crude oil must be lost 
« producing a refined edible oil. Indian groundnuts 
sually give oil with not less than 3 per cent of free 
atty acid. There is no' reason why, if the principles 
eveloped in the cotton-seed industry and fully dis- 
assed in the volume. reviewed in this notice are 
plied to groundnuts, the free acidity of crude 
roundnut oil should exceed 1 per cent, with cor- 
ssponding improvement in its colour and general 
ppearance. The world production of edible fats 
euld be notably increased (by perhaps 10-15 per 
mt at least), without any increase in the tonnage 
K oil-seed crops, by insistence on these simple 
rineiples of hygiene in harvesting, storage and 
'ansport. T. P. HEDITOH 
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CLASSIFICATION OF BACTERIA 


ergey’s Manual of Determinative Bacteriology 

y Robert S. Breed, E. G. D. Murray and A. Parker 
itohens. Sixth edition. Pp. xvi+1529. (London: 
'lliére, Tindall and Cox, 1948.) 82s. 6d. 


AXONOMY, "that branch of biology which 
d treats of classification in accordance with a con- 
mtion or law", is the neglected foster child of 
acteriologists, most of whom call their pet Bacillus 
is or that-coccus, and for taxonomy care nothing at 
H. But however much classification may be neglected, 
ny, even be despised, it is not only the bookworm 
«d the historian who pursue it as an armchair 
«dy; it is also a field where research is active, and 
ere is increasing need that the newest ideas and 
«hniques should be brought to bear on old problems 
' bacterial relationships. The modern approach 
ullects strains into groups with stable characters and 
mores minor differences that were once thought to 
« important; when the groups have proved their 
xlue in classification they are given generic and 


(scarcely one is well characterized), but there is an 
appendix of more than four hundred names of 
so-called micrococci. As Abd-El-Malek and Gibson 
said recently, “The genus Micrococcus provides what 
is probably the worst example in bacteriology of 
uncritical systematic work". : 

Most systems of classification try to show natural 
relationships; but what criteria—morphology, meta- 
bolic activities, pathogenicity, or antigenic structure 
—are required to show these is unknown. Different 
relationships are brought out according” to the 
criterion of kinship used; similarity of metabolic 
products makes cousins of streptococci and lacto- 
bacilli, morphology makes streptococci brothers .of 

* staphylococci, a relationship supported by the sharing 
of common antigens. "'Bergey's Manual’ adopts a 
classification based mainly on two, characters, 
morphology and metabolic activities (where these do 
not clash), uses pathogenicity (as in Erwinia) to a 
small extent, and antigenic relationships scarcely at 
al. Few will quarrel with the outline classification 
into families, but fewer in Great Britain will accept 

` the further subdivision into genera and species. In 
spite of an inerease in the number of genera, there 
are welcome signs of retraction;  Eberthella, Pro- 
actinomyces and Staphylococcus have disappeared, and 
Klebsiella has probably appeared for the last time. 

' By its title ‘“Bergey’s Manual” sets itself dn 
impossible task: to construct, from data at present 
available, a key by which any bacterium can be 
identified. If we admit that, though perfection cannot 
be aimed at, such a key is désirable, there are two 
approaches to the problem: to limit the scheme to 
well-characterized species, using only proved criteria 
in the construction of the key ; or, the other choice; 
to include as many species as possiblé at the expense 
of having to use less stable criteria for species differ- 
entiation. In the “Manual”-most writers adopt the 
second course; notable exceptions are the sections 
on Bacillus and Mycobacterium, the authors of which 
have shown a welcome ability to cast historie but 
ill-defined species into oblivion, or to show their true 
status as synonyms. 

If all sections resembled Nathan R. Smith's treat- 
ment of the genus Bacillus, with descriptions based 
on studies by modern methods of authentic cultures, 
there would have been no need to repeat vague 
details of ill-defined species, many of which are no, 
longer.available for study. It may not be ethically 
correct, but it would be a sound practical move to 
abolish priority and afford recognition only to species 
the types of which are preserved in dried or other 
permanent form, the naming and placing of such 
species being supported by adequate descriptions of 
the organisms and comparative studies with related 
species and genera. The editors of the “Manual” 
have made a move in this direction; many species 
recognized in earlier editions and now mainly of 
historic interest are listed in appendixes. 

Much.effort would have been saved—and a better 
book produced—if writers of the different sections 
had recorded only species with which they were 


familiar from their own bench work. S. T. Cowan 
t 
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Electrolytic Polishing arit; Bright Plating of Metals 
By Dr. S. Wernick. Ppt xv:s243. (London: -Alvin 
Redman, Ltd., 1948.) "30s. net? 


: Ko INL ; 
N the author's prefaté and in the foreword by Dr. 

U: R. Evans, great strósS i$ laid on the commercial 
value of a brightly finished metal article, be it a 
piece of a machine or merely a,luxury knick-knack.' 
In the foreword. ittis further pointed out that there 
is & great practical utilityzih«smoothness, and the 
examples'of reflectors‘and bearings are quoted ; but 
it is surprising thatthe, doc 8 not mention the fact 
that. electrolytic polishing ‘segnis to secure a measure 
of. greater resistance.tp the tromral tarnishing of metal 
surfaces.  Exéopb for a fairly full account of the 
anodic oxidation, f: luminiim, which is a rather 
exceptional casg; :the.tatithor’s mention of corrosion 
is more or less limited to a couple of pages (146 and 
147) in the chapter on carbon steel. Thus, when one 
considers the enormous sums of money that are 
annually expended in combating corrosion, it is 
surprising that (according to the author) for most 
metals the extent of the increased protection afforded, 
by electrolytic polishing is rather uncertain. 

It seems that to obtain a bright surface there are 
two rival processes, electrolytic polishing and the 
deposition of an inherently bright plate; and Dr. 
Wernick has written a very detailed account of the 
two techniques'even to the extent of suggesting how 
the former may be used to reinforce the latter. The 
special attention devoted to nickel surfaces and the, 
appendix on its bright plating are particularly inter- 
esting. Little or no theory is presented, as the exact 
mechanism of these processes does not appear to be 
understood ; but this book is a wealth of empirical 
information. As such it will be of great value to the 
qualified chemical engineer and, being written simply 
and in a straightforward style, it can be recommended 
' to manufacturers, works managers, etc. who may 
not have had any formal chemical training. 








Dimple-Based Pottery from Central Kavirondo, 

Kenya Colony 
By M. D. Leakey, ‘the late W. E. Owen and L. S. B. 
Leakey. (Coryndon Memorial Museum Occasional 
Papers, No. 2.)' Pp. 43. (Cambridge : Deighton, Bell 
and Co., 1948.) Ds. net. " 


4 ^ 

TUDENTS of the later stages of African prehistory 
'MÓ will welcome the publication of the detailed 
dnalytical study by Mrs. Mary Leakey of the iron- 
age pottery industry discovered by Archdeacon 
W.. E. Owen in the Central Kavirondo of north- 
western Kenya. Isolated discoveries of pottery with 
little, if any, apparent affinity to known cultural 
groups are too frequently merely stored and their 
publication held over for further evidence. Since 
modern and recent domestic pottery in tropical 
Africa often appears to differ so slightly in the details 
of shape, ingredients and decoration, it is precisely 
, the exceptional elements, like the occurrence of the. 
impressed dimple in this. Kavirondo material and 
its unusual decorative motifs, that are likely- 
to be of significance to workers in other parts of 
Africa. The excellent drawings by Mrs. Leakey, 
supported by eight pages of photographs, and 
the descriptive analysis will give the reader a very 
accurate idea of the quality of this important 
pottery assemblage. uc 

No definite age can be postulated for the dimple- 
based pottery until the geological significance of 
Owen’s “Bed 5" horizon has been determined. The 
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long-range correlation throughout the equatorial be. 
of the pluvial phenomena deposited during the la» 
important climatie phase (the Nakuran wet phase « 
East Africa) presents difficult problems which ma 


' well eventually be solved by the type of evidenc 


described in this paper. Recent discoveries in norther 
Nigeria of a pottery culture, associated with lar 
-noolithic and early iron-age inaterial, in seale 
deposits of & widespread and persistent type invi» 
a very tentative equation with similar deposi: 
(Nakuran) in East Africa, and emphasize the impor 
ance of the early publication of in situ cultum 
material throughout the continent. 
BERNARD Face 


Gall Midges of Economic Importance 
By Dr. H. F. Barnes. Vol. 3: Gall Midges of Frui 
(Agricultural and Horticultural Series.) Pp. 184- 
9 plates. (London: Crosby Lockwood and So 
Ltd., 1948.) 15s. net. ^ 


DE BARNES is a tireless investigator with e 
extensivó output of original papers to bh» 
credit. He is, furthermore, & world authority on th 
Cecidomyide dr gall midges and, therefore, the prope 
person to write a book of this kind. It forms ti» 
third of & projected series of volumes which he is » 
write on gall midges of economic importance. £ 
planned, the series will run into eight volumes; tl 
last volume is also to contain a general index to tm 
whole series. 

The present volume, like its two predecessor 
provides entomologists with well-documented & 
counts of all that is known about certain kinds - 
gall midges—in this case those affecting fruit. Mue 
of Dr. Barnes’ own work is incorporated in its page 
and he surveys the subject in a thoroughly compr 

, hensive manner, since all known gall midges affecti 
fruit in different parts of the world are included. 
book of this kind, written in a terse but clear sty 
is invaluable to the horticulturist, the adviso» 
officer and, in fact, to entomologists of all persuasio» 
whether economic, biological or taxonomic in ou» 
look. The long and complete literature list at tim 
end of the book adds greatly to its. value as » 
authoritative work and will mark it out as a standa: 
source for future reference. The author is to ! 
congratulated on his effort, and we wish him eve 
success, in completing the task before him. 

> A. D. I. 


Practical Zoological Illustrations 

Invertebrates.‘ by W. S. Bullough. 32 cards, 144 im 
X 9} in. (London: Macmillan and Oo., Ltd., 194 
15s. net. 


HESE cards, illustrating ‘the structure of im 

vertebrates, are on the same lines as the vertebre- 
series by Lockyer and Crofts. Selected types frc 
the protozoa, coelenterates, flatworms, roundworn» 
annelids, crustacea, insects and molluses have be 
chosen, and a few figures of Amphioxus appende 
The drawings ‘are clear and bold, the directio 
concise, and the notes on the culture of some of t 
organisms should prove useful. But the set is mc 
suited to the school than to the university, bei 
neither accurate enough nor full-enough for first-ye 
university students, who would discover errors 
many of the figures, for example, in the leg of t 
cockroach, the head of Néreis and the gills 
Amphioxus, and who would need sections as well 
dissections of their types. 

The printing and production are excellent. 
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BLOOD CAPILLARY CIRCULATION 
UNDER NORMAL CONDITIONS 
AND IN TRAUMATIC SHOCK 


By Pror. ROBERT CHAMBERS 
Wepartment of Biology, New York University, New York 


N important feature of the peripheral circulation 
« is the close correspondence between the local 
reeds of a given tissue and the amount of blood 
upplying it. Controlling mechanisms, to accomplish 
shis, must involve more than the vasoconstrictor and 
lilator reactions of the terminal arterioles. Krogh 
wttempted to ascribe the relative autonomy of the 
sapillary circulation to the widespread occurrence of 
contractile, pericapillary elements, the Rouget cells. 
Khis has been considerably debated; and has never 
-een adequately demonstrated. Moreover, there: is 
till the question concerning the manner in which an 
:dequate venous return can be maintained in spite 
«f the supposed interposition, between arterioles and 
'enules, of a network of extremely pervious capil- 
ariest. The techniques hitherto used for observing 
he capillary vessels have been either too fragmentary 
vr have lacked the required delicacy of experimental 
pproach for ascertaining their highly reactive and 
inely balanced behaviour. 

An adequate survey of the capillary bed for a study 
f variations in its functional activity requires 8& 
missue in which the vessels can be traced from the 
«rteriolar to their venular ends and, at the same time, 
«àn be exposed for observation with & minimum of 
auma as not to upset the normal reactivity of the 
anctioning components of the bed. 

Three important regions, in which physiological 
-uctuations in blood supply occur normally from 
Rime ‘to time, are the skin, the skelétal muscles and 
Who viscera. In the skin, the circulation is somewhat 
mpecialized because of its temperature-regulating 

Yechanism, and is a fertile, though difficult, field for 
mvestigation. The skeletal muscular system offers 

ood possibilities. Unfortunately, in mammals it has 
«e disadvantage that the trauma required for ex- 
osing it for microscopic study is excessive. Thus 

r, the most satisfactory has been the visceral 
«gion, particularly the mesoappendix of the rat and 

4e omentum of the dog. The incision in the body- 
«all to expose these tissues is sufficiently far removed 
^ obviate any direct effect of the trauma involved. 
Mhrough the development of a technique for main- 
ining appropriate ternperature, colloidal and mois- 
«re conditions, it has been possible to make prolonged 
<icroscopic observations over extended areas of the 
pilary bed of these visceral structures and to 
servo the effect of varied experimental procedures?. 
«ae studies have revealed that the capillary bed is 
mposed of specialized vessels grouped into & series 

‘functional units. The integrated reactions of these 
«its present a picture of the capillary bed as a 
WKferentiated organ possessing a ‘highly specific 
notion of controlling locally the supply of blood 

Qd the drainage of the tissue. This is accomplished 

' the peculiar structure and arrangement of the 

«cular components of the bed and by the highly 
masitive reactivity of certain of the components to 

rying local.conditions?. 

"The concept developed concerning the visceral 
mmoilary circulation may be illustrated by analogy 

à 
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with the irrigation'of a/fiéid under cultivation. Water 

is brought into the:fiéld; by means of one or more 

‘main conduits carrying continuous stream from one 

end of the field to thé other. From these conduits 

the flow of the water, cambe regulated, by valves or 

sluice-gates, into sid§-carlals which lead to all parts 
' "of the field. The return of the water is through other 
side-canals which.émpty, into the lower ends of the 
main conduits and then, to; thergütlet. 


x ' r 7? * 


~ 
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Diagram of a functional unit of a capillary bed 
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This simile, converted into terms of the capillary 
bed, is as follows. Well-differentiated, thoroughfare 
channels as conduits pass from the arterioles to their 
corresponding venules (see diagram). These channels 
possess outflowing! branches along their proximal 
portions and inflowing branches along their distal 
portions. The branches connect with the network of 
capillaries lying on either side of the channels. The 
sluices of the capillary irrigation ' system dre the 
intermittently functioning precapillary sphincters, 
located where the outflowing side-branches lead off 
from the upper or arterial segments of the thorough- 
fare channels. The alternating periods of closing and 
opening of the sphincters vary from about 20 sec. to 
3 min. When the'sphincters are relaxed, the pře- 
capillaries open up and permit the blood to flow: 
from the channels into the network of the capillaries. 
When the sphincters are closed, the blood becomes 
restricted to the thoroughfare channels, which 
normally are always open and serve to transmit the 
blood pressure from the terminal arterioles to the 
collecting venules. Moreover, the continuous flow in 
the thoroughfare channels aids drainage from the 
capillary network through the inflowing branches 
which lead into the lower or venous segments of the’ 
channels. ~ 

The intermittent closing of the  precapillary 
sphincters does not per se normally cause the capil- 
laries of the network to collapse. Drainage, at the 
venous end, still continues, and, during.this period, 
the capillaries, after being emptied of the corpuscular 
blood in them, exhibit a flow of a clear fluid which 
is filtering into them from the surrounding tissu 
Spaces. '# i 

In summary, the ‘capillary bed possesses three 
notablo features: (1) a system of continuously 
flowing thoroughfare channels from arteriole to ` 
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venule; (2) intermittently closing sphincteric pre- 
capillaries, as abrupt side-branches emerging from 
the upper reaches of the thoroughfare channels and 
supplying the network of true capillaries with blood ; 
(3) relatively large postcapillaries entering at acute 
angles into the lower reaches of the thoroughfare, . 
channels. In accordance with the intermittent 
opening and closing of;the precapillaries, the post- _ 
capillaries receive at one time blood and, at another, 
fluid filtering into the true capillaries from the 
tissue. ek i 

In resting ischæric tissues, the closed periods of 
the precapillary sphineters are prolonged, during 
which time the blood courses only through the 
thoroughfare channels. The capillaries being devoid 
of blood, the intracapillary pressure falls and fluid 
filters into them from the surrounding tissue. There- 
upon, the postcapillaries, which, similar to the true 
capillaries, are always open, now transmit a. con-* 
tinuous flow of clear fluid into the venous end of the 
channel, and the tissue tends to be dehydrated. 

On the other hand, when the tissue is activated, 
as in the case of muscle undergoing contraction, the 
open periods of the sphincters are prolonged. The 
result of this is & flooding with blood of all the true 
capillaries and an increase in intracapillary pressure 
with outward filtration which is accompanied by 
increased Hydration of the tissue‘. 

The sphincters are composed of smooth muscle 
cells, innervated by vasoconstrictor nerves. There is 
no good evidence for vasodilator innervation, but we 
do know that many tissue extracts and metabolites 
cause vasodilatation. On the basis of this we may 
draw the following conclusion. In resting tissue the 
metabolites are scanty: and are not sufficiently 
concentrated to prevent the sphincters from respond- 
ing to vasoconstrictor nerve impulses. Conversely, 
in activated tissue, the accumulated metabolites cause 
the sphincters to become refractory to nerve stimu- 
lation ; whereupon they relax and let blood through. 
These intermittent, constrictor and dilator phases of 
‘the sphincters and of the proximal muscular portion of 
the thoroughfare channel (metarteriole) constitute a 
precise mechanism delicately adjusted to the circu- 
latory requirements of the tissues’. 

Having described the capillary .circulation under 
normal conditions, let us consider the effects of acute 
hemorrhage and of hemorrhagic shock. In both, 

' there is loss of fluid, for which the system tends to 
“compensate by a widespread constriction of the 
larger blood vessels. What happens in the capillary 
bed ? Initially, the reaction is also compensatory. 
The sphincters contract, preventing egress of blood 
info the capillary network and restricting the blood 
to the thoroughfare channels. Meanwhile, the 
capillary network still continues to drain into the 
lower reaches of the channels. This serves as an 
additional compensatory reaction of drawing on the 
tissue fluid, thus increasing the volume of the 
circulating blood and causing hemodiluti=n. 

In acute hemorrhage*, the compensatory reactions 
continue until the loss of blood reaches excessive 
proportions. There is then neither sufficient pressure 
nor volume of blood to supply the capillaries. The 
resulting collapse is mechanical in nature and usually 
not of sufficient duration to affect the vasoconstrictor 
reactions. There actually occurs an increase -in the 
reactivity of the muscular vessels of the’ ‘capillary 
bed which persists almost to the death of the animal. 
Adequate blood replacement is sufficient to bring 
about complete recovery. 
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In hemorrhagic shock’, the loss of blood extends 
over a much longer time. Throughout the somatic 
structures, in particular, the cutaneous and muscular 
regions of the body, there is a widespread and pro- 
nounced constriction of the blood vessels: which 
continues during the entire shock syndrome. 

In the visceral tissues there are initially the com- 
pensatory reactions characteristic of acute hemor. 
rhage. During the early period of the loss of blood, 
these reactions succeed temporarily in maintaining a 
good capillary flow. However, the flow gradually 
deteriorates. Proof has been presented of the existence 
of @ vaso-excitor substance in the blood during the 
compensatory phase of the shock syndrome, and the 
predominating presence of a vaso-depressor sub. 
stance during the later decompensatory phase*. Thi: 
renders the precapillary sphincters refractory to 
constrictor impulses, whereupon they relax, a 
condition under normal conditions intended tc 
spread the flow, ahd carry away the accumulating 
metabolites. However, in traumatic? or hemorrhagic 
shock the situation is vitiated by the inadequat 
propelling force and the poor inflow from the greatly. 
constricted arteries. The little blood which nov 
arrives slowly spreads throughout the bed an 
remains there, aggravating the general oligæmia anc 
intensifying the deleterious effects of the accumulatec 
metabolites. 

When this state is reached, the reactivity of the 
muscular components of the capillary bed become: 
depressed to such a degree that it cannot be recoverac 
by the infusion of blood plasma. The impairment o 
the reactivity upsets the physiological integrity o 
the capillary circulation. Blood replacement at thi 
stage is not only ineffective but is actually harmful 
The infusion now merely dilates the minute vessel 
which no longer spontaneously possess the power o 
regaining their contractility. The infused blood them 
becomes pooled in the peripheral vascular systen» 
and the blood pressure which rose during the infusio» 
falls again as soon as the infusion is stopped. Thi 
is the crucial phase in traumatic shock during whic) 
a more positive therapy than fluid infusion is required 
Preliminary experiments indicate that certain vaso 
tonic agents, which will not intensify the alread: 
constricted state of the larger vessels, are effective i 
extending the recoverability of dogs beyond tb 
state in which the dogs.are irreversible to bloo 
infusion!?. i 

In traumatic shock, involving fluid-loss, Nature' 
first provision is to drive blood away from tb» 
somato'*museular system so that the reduced circu 
lating blood volume may effectively circulate wher 
the blood flow is most needed, namely, the viscere 
organs. Hence the danger of bringing blood to th» 
skin by warming the patient. When the bleedin» 
patient can be promptly reached, fluid replacemer 
therapy is usually adequate. For the later stages « 
shock, it is significant that the infusion of blood « 
of blood plasma has been the preferred treatment. 

The study of the capillary cireulation in shock he 
emphasized the need of restoring the reactivity of i 
muscular components. It has also emphasized tk 
need of a more thorough understanding of the peculis 
mechanism which enables the capillary bed t 
maintain. a degree of autonomy from the rest of th 
blood circulation. ý 

The account presented here is a brief summary » 
results obtained in association chiefly with D» 
Benjamin W. Zweifach, now of Cornell Universii 
Medical College, under grants of the Committee e 
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Medical Research, Lily Research Laboratories and 
the Josiah Macy, Jr., Foundation. 
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SCIENTIFIC INSTRUMENTS AT 
THE COPENHAGEN EXHIBITION 


T was appropriate that the conclusion of an Anglo- 
Danish trade agreement should have been followed 
Wy the exhibition of the products of British industry, 
which took place in Copenhagen during September 18- 
“October 2., The Danes were thus able to assess 
Kor ‘themselves the variety and quality of the manu- 
‘actures which would be entering their country, in 
xecordance with the terms of the trade agreement, 
while British exhibitors and visitors were enabled to 
ample far more freely than has been possible in Great 
Writain during recent years the Danish produce 
which was the subject of the converse part of the 
igreement. One abiding impression of the exhibition 
ss the happy and almost festive atmosphere in which 
t was staged. Welcome was in the air at Copenhagen 
—being British was & passport to goodwill. We, on 
"ur side, contributed an exhibition of the products 
X our industry and added for good measure a visit 
-y B contingent of our naval forces, the picturesque- 
1098 of the Gordon Highlanders, the spectacle of jet- 
wlanes in full flight, and the two-decked utility of 
3ritish buses. The Danes responded with unlimited 
mthusiasm, courtesy and hospitality. 

The exhibition was spread over a number of 
wuildings in the city, and in one of them, the Guten-^ 
merghus, two floors were occupied by a display of 

eientifie instruments. This exhibit took place under 
he egis of the Scientific Instrument Manufacturers’ 
Wssociation of Great Britain and included the products 
f forty British scientific instrument firms. The 
Krst comment on this exhibit must not be in respect 
«f£ the instruments themselves but of the unique and 
saost attractive catalogue-brochure which was pro- 
muced for the occasion. This brochure took the form 
f a series of biographies of the exhibiting firms, the 
ypes of instruments being ‘produced by any one 
airm being indicated in the margin, and the ilustra- 
ions covered one outstanding product of each firm:— 
)ne gathers from reading this brochure that any 
sritish scientific instrument firm celebrating, its 
«ubilee is in the ‘young person’ class of the industry ; 
firm which can point to a century of activity may 
my claim to some measure of maturity. The really 
wmly established have their origins in the eighteenth 
r even the seventeenth centuries! The remarkable 
wontribution to the advancement of knowledge made 
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by men of science in Great Britain during the era of 
{modern science has created a continuous demand for 
ithe manufacture of scientific instruments as aids to ex- 
\perimentation, and the fulfilment of this demand has 
imeant that scientific instrument manufacture has been 
la lively activity in Great Britain certainly for three 
centuries. This fact is worth mentioning for two 


i reasons. On one hand, it Hag been suggested, and 


in fact in some quarters assumed, that the tradi- 
tional home of scientific "instrument-making was - 
elsewhere than in Britain. On the other hand, 
Somewhat: illogically, “instrument manufacture in 
Great Britain has béem criticized om the grounds that 
it is saturated with tradition arid that ‘it has been 
‘slow in keeping abreast of .modern requirements. 
The evidence contained in thé brochure ‘refutes the 
one suggestion, and the ‘actual exhibition of instru- 
ments at Copenhagen provided a visual demonstra- 
tion that, whatever truth there mày have been at 
Qne time in the criticisms of the design and utility of 
British scientific instruments, such criticisms are no 
Jonger valid. 

.Conversations with those responsible for science 
and technology in Denmark made it abundantly 
clear that in the past the term ‘scientific instrument’ 
has been synonymous, so far as they were concerned, 
with ‘German scientific instrument’. Very justly 
they held German scientific instruments intthe highest 
régard, and both their interest in and knowledge of 
instruments emanating from other countries were 
practically negligible. It was, therefore, most 
heartening to hear these same people express con- 
siderable astonishment at the range” of British 
instruments exhibited at Copenhagen and to receive 
their unqualified admiration of the design and quality 
of, the instruments. It would be foolish to decry the 

H 
excellence of instruments made elsewhere than in 
Britain. An exhibition such as that-held in Copen- 
hagen does, however, make it evident that we shail 
be! carrying our national diffidence of self-advertise- 
ment’ too far if we do not\pay tribute to the equal 
excellence of our own. 

The first i impression gained by a general survey of 
thé instruments which were shown was that we have 
travelled a long way. since the scientific instrument 
was, in the main, a tool of the scientific laboratory. 
One of the exhibits which excited very great interest 
was a radar equipment, by means of which a display 
was presented on a cathode-ray tube of the contours 
—church spires, main streets, harbour installatións 
—0of the city of Copenhagen. The home of such an 
instrument is the bridge of a ship, and the conditions 
under which it would be of most use arè. the very 
antithesis of those to be found in a laboratory. The 
main use of many of the instruments of greatest 
precision is in the street or the open country on 
one hand, or as an attachment to a machine tool*on 
the; other. This ubiquity of use, while in no way 
diminishing the importance of the achievement of" 
the! highest accuracy of measurement, has required 
that the ‘modern scientific instrument shall be 
characterized by simplicity of operation and robust- 
ness in use. A comparison of the instruments shown 
at hn exhibition twenty-five years ago and those 
recently -displayed at Copenhagen would clearly 
indicate both the revolution and design which has 
been necessitated by the large extension of the use 
of instruments, and the remarkable evolution of 

entirely ew types of instruments which has occurred 
during the last generation. The new principle incor- 
porated i in phase-contrast microscopy makes possible 
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the observation of a wealth of détail within the 
confines of what were formerly merely nebulous out- 
lines. ‘Incidentally, it has set the microscopist a 
pretty problem in interpretation. Electronic timing 
devices have made the pendulum appear a slow and 
eumbrous thing. The modern spectrograph, a most 
important industrial tool, has the lines of a gun 


. turret rather than of delicate scientific instrument. 


Any exhibition - “of niodera scientific instruments 
provides botha) ‘durvey , ofthe growth of scientific 
Imowledge and jan’ ‘indication. of the extent to which 
science has intruded, into every sphere of human 
activity. i 

The final word orn the, ekhibition of scientific in-' 
‘struments at Copenheger} Should be one of congratula- 
tion to British scientifi instrument manufacturers, 
who in the short period of three years, after a long 
period of complete ] preoccupation with the production 
of instrunjonés ' ‘for military purposes, have most 
successfully ' "róVerted to their normal and natural 
activities. They have done this so completely, and 
in spite of the abnormal difficulties of the post-war 
years, that they are now able to meet the scientific, 
civil and industrial demands for instruments more 
&bundantly than ever before in their history. 


INTERNATIONAL UNION OF 
CRYSTALLOGRAPHY 

HE first meeting of the International Union of 

Crystallography, which was held at Harvard 
University during July 28-August 3, provided an 
opportunity for; the presentation of papers on many 
research projects that are being carried out in 
different parts of the world. More than seventy such 
papers were read, and there were many detailed 
diseussions. 


, Some of the sessions—for example, those on “Alloy . 


Phase Structures” and ‘Proteins and Related 
Structures"—were held at the same time, and it 
was therefore not possible for & single observer to 
attend all of them and so to present an account of 
the whole conference. Since, in addition, the col- 
lection of abstracts alone would occupy more space 
than could be allowed for this article, it ,has been 
decided to describe the work relating to a few topics 
only. This, unfortunately, means that many papers 
will not be mentioned at all; but it should be under- 
stood that the papers chosen for mention are not 
necessarily the most important, but are those that 
the present writer feels competent to knit into a 
cokerent scheme. 

It is inevitable that comparison should be ads 
between the states of progress in the various countries 


; "fepresonted at the Congress. In the thirty-six years 


since X-ray diffraction was discovered, many sub- 
divisions of the subject have arisen, and it is inter- 
esting to see how these have differently attracted 
different nationalities. It is, of course, undesirable 
that, some branches of the subject should be ignored 
in any one country, and, by and large, this has not 
happened in the countries of major scientific import- 
ance; only at such international conferences does 
any unevenness become apparent. Conversely, 
contacts made at these conferences should encourage 
people, perhaps subconsciously, to fill up any gaps 
that may exist. : 

These observations were well illustrated by the 


papers presented at the conference; but unfortunately 
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the comparison can be lads only between the United 
States and Great Britain; the latter had by far the 
largest foreign delegation and provided about one 
third of the papers reád at the conference, while 
other countries—India, Canada, Sweden, Holland 
and Germany—provided only one tenth betweem 
them. 


Instruments and Instrumentation 


The session on instruments was almost entirely 
American, and this preponderance was evident also 
in the apparatus that was exhibited. It may be 
argued that this was naturally so since the con- 
ference was held in the United States, but to the 
writer it did not seem that American superiority war 
too strongly emphasized; there was some Britis! 
apparatus on view, and the only important omissior 
was that of demountable X-ray tubes—otherwise al. 
the recent developinents were American. 

For example, probably the most important recent 
advance in Xay an: analysis is the introduction o» 
Geiger counters for measuring intensities; this may 
ultimately release X.ray workers from the tyranny 
of the photographic film. Geiger-counter spectro. 
meters are being made both by Philips Laboratories 
and the General Electric X-ray Corporation ins 
America, whereas in Great Britain the author is 
aware of their existence only in more primitive form» 
in certain laboratories. On the other hand, the 
American apparatus is directed toward the measure. 
ment of powder patterns, and, important as thi: 


"measurement may be for industrial use, it has lest 


theoretical importance than the study of singk 
erystals. It is probable that this latter aspect is a: 
far advanced in Great Britain as in America, but, in 
general, Geiger-counter apparatus is far more widely 
used in the United States. 

As another example, Great Britain has producec 
nothing to compare with Buerger’s precession gonio 
meter. This instrument gives an undistorted repro 
duction of a section of the reciprocal lattice and i» 
proving invaluable in the study of crystals wit! 
large unit cells. It is true that the indexing o 
photographs is not a limiting factor in the determ 
ination of crystal structures, but any aid to the 
shortening of this rather laborious operation must br 
welcomed and may even make practicable certai 
researches that are at presens just outside the bound 
of possibility. 

In methods of Fourier synthesis, practice in th: 
two countries is at present more or less the same 
punched-card machines are greatly used by labora 
tories that have access to them, and printed strips 
with calculating machines, are used by the les 
fortunate. But this balance is likely to be altere» 
when the electronic machine at the Alabama Poly 
technic Institute is completed ; this machine shoul 
enable a complete two-dimensional Fourier synthesi» 
to be présented: instantaneously as an image on 
fluorescent screen. With this instrument the majo: 
part of the operation will be the setting up of th 


. coefficients ; ; but, once these are set, changes in sig. 


of certain coefficients can easily be introduced. It im 
possible that this instrument will make practicabl 
the trial-and-error Fourier methods that have s 
often been suggested but never used. 

Two other lines of progress must also be mentionee 
although they are not concerned With X-ray: 
namely, electron microscopy and neutron diffractior 
Dr. R. W. G.: Wyckoff showed electron micrograph» 
of crystals in which individual molecules appearé» 
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stacked together in n et No intra-molecular 
detail appeared, of course, dnd it is likely that even 
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the general appearance of the molecule is deceptive ; - 


but the fact that single molecules can now be observed 
is a striking testimony to recent progress with the 
&nstrunient. 

£ Dr. C. G. Shull gave an account of work on neutron 
jiffraction. In this subject we pass from the orderly 
world of X-ray diffraction, where the intensity of 
scattering by an atom. depends upon its atomic 
1umber, to one in which the intensity of scattering 
:ems to be purely accidental; scattering factors 
aave to be found by experiment and, as am extra 
somplication, certain atoms scatter 180° out of phase 
with the others. Hydrogen is by far the best scatterer 
of neutrons, and thus neutron diffraction may settle 
sxertain arguments about the positions of hydrogen 
stoms in some organic crystals. 


"t 
Crystal Structure Determination 


As & contrast to American fróponderance in the 
session on instrumentation, the gession on erystal 
structure determination was largely British ; W. L. 
Bragg and his Manchester school seem to have set a 
fashion that still persists. This fashion is to treat 
the problem as a puzzle in which the clues have to 
be searched for before the analysis can begin. Clues 
san be of quite different types, but ultimately the 
»videnee they provide must all fit together to give 
the final answer—the crystal structure. 

The work of Mrs. D. Hodgkin and C. W. Bunn on 
genicillin provides the best example so far of the 
vo-ordination of a number of separate methods. At 
she conference ‘Mrs. Hodgkin described similar work 
oy J. D. Dunitz on the structure of calciferol (see 
also Nature, Oct. 16, p. 608). The compound used 
was C,,:H,,04NI, and 123 parameters were involved. 
3ince the general form of the molecule was known, 
the problem was not so difficult as the penicillin one, 
lespite the larger number of parameters; neverthe- 
ess, the work must be regarded as an outstanding 
»xample of the use of heavy atoms in crystal structure 
letermination. 

This ‘sporting’ approach may be contrasted with 
he more severely logical American approach, which 
manifests itself in several different ways. For 
oxample, there is Buerger’s systematization of the 
methods of interpretation of Patterson sections—the 
.o-called ‘implication’ method; most workers in 
jreat Britain have been content to derive the 
iaformation in a rather casual way, which is adequate 


‘or simpler structures but may not give all the 


formation that is contained in the sections. 

A completely new approach to the general problem 
^as recently been suggested in the form of the 
Harker-Kasper inequalities’. To most people in 
3ritain the method seemed to be of limited utility, 
»ut it has been completely justified by its use in the 
Ketermination of the structure of B,4H4,. Since the 
method is of greatest use for compounds in which all 
he atoms are approximately the same weight, it 
sppears to fill a gap left by the development of the: 
heavy-atom' methods. 

The main recent British contribution to the 
logical’ approach is A. D. Booth’s use of ‘steepest 
Kescente', which gives the variation in parameters 
aecessary to improve the.agreement between calcu- 
ated and observed intensities. The method promises 
o be very useful for refining parameters in known 
Kructures, but it has yet to prove its worth in 
Metermining an unknown structure. ' 
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The ‘Ay’s eye’, described by de Vos, Clews and 
(Cochran, provides a more typical example of the 
British approach. No new. principle is involved— 


merely an appreciation of the relationship between ' 


the scattering of light and X-rays—but the apparatus 
enables the tedious process of calculating structure 
factors to be eliminated and,so enables, more struc- 


tures to be tested than if the ‘saleulations ‘had to be | 


done separately for M NT 

j To summarize, it will, b e seen thatesrapid progress 
is still being made in tlie: Hold; ofvorystal structure 
determination ; still; mórè com lake d. Structures are 
being brought within th scope of existing methods, 
and completely new methods àré being’ discovered 
and brought into use. St: Mietuies are being solved 
that would have been ciisitlered quite impossible of 
solution ten years ago. p 





` E ; 
\ i Imperfect Structuréš; ¢ "un 


| Important as the structures of’: ‘Binfoot crystals 
may be, it must be realized that the-most important 
materials, such as biological tissue, are highly ' 
imperfect and so their structures do not yield to 
standard methods of analysis. To these problems 
there are two methods of approach—the direct, 
typified by the Astbury school at Leeds, and 
the: indirect, consisting of the study of slight 


imperfections first, and building on this founda- ' 


tion until the diffraction effects of the more 
complicated imperfections can be understood. Since 
the metals provide the simplest structures, it 
may ultimatély appear that the biological ‘problems 
are settled from an original study of ' metallic 
structures. 

this field progress seems to bé.about the same 
in: both Great Britain and America: ' Dr. A. J. C. 
Wilson outlined the theory of diffraction by a one: 
dimensional imperfection, that for which the layers 
are perfect but are incorrectly stacked on each other. 
Examples of such imperfections were cited by Prof. 
Wi. Zachariasen, who dealt with the structure of 
uranyl fluoride, and by Dr. W. F. Bradley, who dealt 
with ¢lays consisting of two: different species of: 
minerals. Imperfections in metals were dealt with 


"by, Dr. H. Lipson, who outlined some recent work 


on „single crystals of AuCu; ; this crystal gives sharp 
‘main reflexions and diffuse superlattice reflexions. In . 
addition, Dr. J. W. Fitzwilliam dealt with the effects 
of local order in some binary alloys such, as AuCus, 
AuCu and AgAu. 

As & contrast to these investigations, which are 
capable of theoretical treatment, Dr. H. M. Powell 
showed a remarkable set of Weissenberg photographs 
of the various layer lines from an organic crystel ; 
the even layer lines showed sharp spots; but the odd 
layer lines showed continuous streaks along reciprocal. 
lattice lines. These effects can be accountéd for", 
qualitatively, but quantitatively their treatment is” 
complicated by the complexity of the molecular 
structure; such photographs provide a striking 
challenge to the theoretician, and a complete solution 
of the problem should point the way to treatment of, 
still more complicated, i a . 

The author would like to put on record his thanks 
to the Council of the Royal Society for enabling him 
to attend the conference, and to the organisers of 
the conférence for enabling him to extend his stay in 
order to visit a number of laboratories where, the 
work described in this article is being carried om.. 

i ` y H. LresoN 
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Dr. C. M. Wenyon, F.R.S. 


Bx the death of Dr. C. M. Wenyon, in London on 
October 24, at the age of seventy, the scientific world 
in general and tropical medicine in particular lost one 
of the foremost exponents of medical protozoology. 

Charles Morley Wenyon, son of Dr. Chas. Wenyon, 
was born at Liverpool on March 24, 1878. He passed 
his childhood in China, where his father was a pioneer 
medical missionary, but réturned to England for 

„his education. He studiéd science at University 
College and medicine” at: Gy’ 8 Hospital, London, 
graduating B.Sc. (1901) and M.B., B.S. (1904). The 
dual training in zoology and medicine provided the 
right background to Wenyon’s subsequent activities, 
and is a clue to the quality of his contribuitions to 
medical protozoology, a subject to which he devoted 
himself frorn^the very beginning of his scientific 
career. During the first ten years (1904-14), he held 
with distinction the post of lecturer in protozoology 
at the London School of Tropical Medicine, where he 
worked under Patrick Manson. During this period 
he also continued his studies in Paris, under F. Mesnil, 
and in Munich, under Richard Hertwig (1906—7), and 
undertook an expedition for the study of protozoal 
diseases in the Sudan, where he spent a year (1907—8) 
working in a floating laboratory on the Nile. He was 
later (1910-13) sent by the School on missions to 
Mesopotamia, Syria and Malta, returning with 
abundant material which formed the subject-matter 


of important publications on oriental sore and kala- . 


azar in these regions. 
In 1914 Wenyon joined the staff of the Wellcome 
Bureau of Scientific Research as director of research 
in the tropies. Shortly-after the outbreak of the 
First World War he was seconded—with the rank of 
lieutenant-colonel, R.A.M.C.—for work under the 
War Office and proceeded abroad. He carried out 
important researches on the intestinal protozoal 
infections, published in Wenyon and O'Connor's 
“Human Intestinal Protozoa in the Near East" (1917), 
and on malaria in Greece, the results of which appeared 
in a series of papers (J. R.A:M.C., 1921-22). In 1924 
Wenyon succeeded Sir Andrew Balfour as director-in- 
chief of the Wellcome Bureau of Scientific Research 
(now Welcome Laboratories of Tropical Medicine) 
and director of research to the Wellcome Foundation, 
` retiring in 1944, but continuing to act in a consulting 
capacity. Under Wenyon’s direction the Bureau 
developed into a first-class scientific institute enjoying 
an international reputation among workers in tropical 
medicine and parasitology. 
The variety and volume of Wenyon’s contributions 
to protozoology render their assessment a difficult 
task. Though by no means restricted«to purely medical 
“questions, his work was chiefly concerned with proto- 
zoological problems having a direct bearing on tropical 
diseases. Much of our knowledge regarding the 
relative medical importance of the intestinal Protozoa 
and of the epidemiology of amoebiasis'is due to 
Wenyon's pioneer work. He was particularly inter- 

ested in the transmissión of the leishmaniases. Though 
the credit of solving this problem belongs to others, 
his own researches and critical reviews of the existing 
data did much to clear the path. for his successors in 
this field. 'l'he most outstanding work ‘published by 
Wenyon, his magnum opus, is the well-known “Proto- 
zoology” (1926). This treatise, now generally recog- 
nized as & classic, gave a synthesis of our knowledge 
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of the parasitic Protozoa and, though now in place: 
out of date, it remains an indispensable reference 
book for all serious students of protozoology. 

Apart from research work, for many years Wenyor 
contributed authoritative reviews of the world litera 
ture on protozoal diseases to the Tropical Disease: 
Bulletin. The present position of the Royal Society, 
of Tropical Medicine and Hygiene in the medica 
world and the high quality of its Transactions are 
due largely to Wenyon's untiring efforts during : 
quarter of a century, first as its honorary secretary 
and ultimately as its president. 

In 1927 Wenyon was elected a fellow of the Roya 
Society ; he received many other honours and award: 
both at home and abroad. 

As a man, Wenyon was universally liked anc 
respected for his friendliness and cheerful dispositiom 
His knowledge and experience were at everybody’ 
disposal, and, workers from all over the world, when 
visiting London} ' never failed to call on him for advie. 
and help. In his-relations with immediate associate 
there prevailed a happy comradeship, in which 
‘©. M. W.! was primus inter pares. His colleagues wil 
remember with gratitude and affection his constan 
interest and encouragement in their work and welfare 

4 `C A Bor 


C. A. Hill 


CHARLES ALEXANDER HILL, founder of the Britisk 
Drug Houses, Ltd., was born in London on Augus 
18, 1874. He was educated at Winchester, King’ 
College, London, and the Pharmaceutical Society’ 
School of Pharmacy. His death occurred on Octobe 
23. 

C. A. Hill will be long remembered among men o 
science for the work he did in developing the manus 
facture of chemicals of high purity for use in researc 
and analysis which began in the 1914 crisis, when im 
became clear that Great Britain must no longe 
remain dependent upon importing supplies of thes 
chemicals from Germany or elsewhere. 

Hill’s natural abilities were well suited to this task 
he took a keen interest in science, passionatel, 
insisted on accuracy in all matters, particularly i 
the written or spoken word, and was at all time 
disposed to devote meticulous attention to matte: 
of detail. 

Five years before the First World War broke ow 
the amalgamation of six companies concerned wit 
pharmaceutical manufacture had taken place unde 
Hill’s leadership. Of the resultant company, tb» 
British Drug Houses, he had become chairman am 
managing director. At the outbreak of war, scientifi 


"workers throughout Great Britain were made acutel 


conscious of their dependence upon imported labor: 
tory chemicals, including organic chemicals for us 
in synthesis, and microscopical stains for use i» 
bacteriology. This challenge made a profound appe» 
to Hill and he applied his marked organising abilit 
“to making good this defect. In the course of the ne» 
ten years he achieved a great measure of success jæ 
so doing. 

Important studies were made in determining tł 
highest obtainable standards of purity for chemica 
in this category. New standards were in due cour 
formulated and submitted for acceptance to a 
independent committee set up for the purpose. TY 
analytical and research laboratories under b- 
direction undertook much work in devising delica‘am 
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methods of analytical control; this led ultimately 
to numerous scientific publications by various 
members of his scientific staff. 

It was & natural corollary to his achievement in 
setting, up the manufacture of laboratory chemicals 
that Hill worked assiduously in the advocacy of the 
Safeguarding of Industries Bill, and later for having 
laboratory chemicals included in the list of goods 
scheduled under the Act. 

Hill’s family had long been connected with the 
Salters’ Company; it was during his grandfather's 
mastership that the Salters’ Company set an early 
example in founding research scholarships. Hill, who 
became master of the Salters’ Company at an early 
age, was largely instrumental in the formation of the 
Salters’ Institute of Industrial Chemistry, which has 
ag one of its main objects the provision of funds for 
the training of men entering industrial chemistry. ^ 

Hill filled many publie cffices‘in connexion with 
pharmacy and pure and applied chemistry. His 
published addresses bear witness to his clear thinking 
and the high standards at which he always aimed. 
He became chairman of the Association of British 
Chemical Manufacturers and'of the Wholesale Drug 


by 


Nobel Prize for Physics : 
Prof. P. M. S. Blackett, F.R.S. 


‘Tum Nobel Prize for Physics, for the year 1948, 
has been awarded to Prof. P. M. S. Blackett, of the 
University of Manchester. The most important of 
Blackett's contributions to experimental physies have 
been made with the Wilson expansion chamber. 
After the discovery of the artificial transmutation of 
ome of the light elements by Rutherford in 1919, 
it became important to make a detailed study of 
individual disintegrations, and this could only be 
done with the Wilson chamber. In order to observe 
the transmutation of a nitrogen nucleus, it was 
necessary, however, to consider making many 
thousands of photographs. For this purpose, Blackett 
developed the automatic expansion chamber. The 
successful design and operation of this elaborate 
instrument, in which the many operations involved 
in taking a single photograpb were made mechanically, 
in an ordered sequence many times repeated, re- 
presented a technical achievement of the highest 
order. With this instrument, Blackett secured the 
classical photographs, now familiar to many genera- 
tions of physics students, showing the disintegration 
of nitrogen by fast «-particles; and many other 
examples of nuclear processes. 

The experience in design and operation gained with 
the automatic expansion chamber formed the basis 
for the next technical advance, the development of 
she counter-controlled Wilson chamber. Ifan ordinary 
shamber: is expanded at random, the chance of 
observing the tracks of particles of the cosmic radia- 
sion is very small—in the case of apparatus of con- 
ventional design operated at sea-level. In collabora- 
sion with G. P. S. Occhialini, Blackett therefore 
wrranged that the expansion should take place only 
when one or more particles had passed through the 
shamber. This was secured by a ‘trigger’ device 
which operated only if a particle passed through both 
X two Geiger counters, placed one above and one 
»elow the chamber. In this way the beautiful photo- 
graphs of showers of positive and negative electrong— 
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Trade Association, president of the British Pharma- 
ceutical Conference, vice-president of the Institute 
of Chemistry and of the Society of Public Analysts. 
The fine-chemical industry of Great Britain, which ' 
‘has undergone great growth during his life, has 
benefited by his notable contribution to its develop- 
ment. Franors H. Carr 


WE regret to announce the following deaths: 


» Dr. L. Doljanski, head of the Department of Experi- 
mental Pathology, Thé Hebrew, University, Jeru- 
salem, on April 13. x. 0E 

Mr. R. Murdin Drak, O.B:E., joint manager of the 
Association of British Chemical Manufacturers, on 
November 21, aged forty-five. 
: Sir John Fryer, K.B.E., F.R.S., secretary of the 
Agricultural Research Council, on November 22, aged 
sixty-two. EE 

Mr..J. E. Kingsbury, a founder of-Standard Tele- 
phones and Cables, Ltd., and an active member of 
the Society of Telegraph Engineers and later of the 
Institution of Electrical. Engineers, on November 4, 
aged ninety-three. Qo m 
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the ‘soft? component of the cosmic rays—yere ob- 
tained. The principle thus introduced, of combining 
the particular features of the Wilson chamber with 
‘those of the Geiger counter in a single apparatus, 
continues to be one of the most fruitful methods in 
the physics of the cosmic radiation. Blackett was also 
& pioneer in the development of apparatus for study- 
ing the deflexion of cosmic ray particles in Wilson 
chambers operated in strong magnetic fields—a 
method of great importance for the development of 
our knowledge of the momenta of cosmic ray part- 
icles. -This present recognition of his distinctive and 
original contributions to physics will be welcomed 
everywhere. 


Centenary of H. A. Rowland 


‘NOVEMBER 27 marks the centenary of the birth of 
Henry Augustus Rowland, one of the most dis- 
tinguished men of science that the United States has 
produced. Born at Honesdale, Pennsylvania, on 
November 27, 1848, Rowland was the son of & 
clergyman, and at the age of sixteen, after being 
allowed to abandon his classical studies, he devoted 
himself to science. He studied to be a civil engineer 
at the Rensselaer Polytechnic Institute at Troy and 
graduated in 1870. During the next few years* he 
successively served as & railway engineer, taught in 
the Wooster College and lectured as assistant pro: 
fessor at the Rensselaer Institute. On April 3, 1876, 
he became the first professor of physics at the newly 
created Johns: Hopkins University at Baltimore, 
having the previous year visited Europe and worked 
for & time under the great Holmholtz. Rowland 
retained the professorship until his death, adding 
lustre to the University by his own brilliant researches 
and by the band of devoted workers he gathered 
around him. : 

Rowland’s greatest researches were those on the 
determination of the mechanical equivalent of heat, 
the determination of the ohm and the study of the 
solar spectrum. In 1882 he described to the Physical 
Society his celebrated diffraction grating which 
placed in the hands of the spectroscopist a new and 
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powerful instrument of research—one which made it 
possible to photograph spectra directly without the 
use of prisms or lenses and with a greatly increased 
dispersion and resolving power. In 1888 he published 
2 photographie map of the normal solar spectrum, 
in 1893 a table of standard wave-lengths, and in 
1895-97 a table of solar wave-lengths. For his dis- 
coveries and investigations Rowland received the 
Rumford, the Draper and the Matteucci Medals and 
was honoured in many ways by societies and univers- 
ities. Besides being a great investigator, he was a 
great teacher, kindling'in his students an enthusiasm 
approaching his own. His work was always dis- 
tinguished for refinement and accuracy ; and withal 
he possessed the true scientific temperament. “For 
myself," he said once, “I value in a scientific mind 
most of all that love of truth, that care in its pursuit 
and that humility of mind which makes the possibility 
of error always present, more than any other quality. 
This is the mind which has built up modern science 
to its present perfection, which has laid one stone 
upon the other with such care that it to-day offers to 
the world the most complete monument of human 
reason." Rowland died at his house in Baltimore on 
April 16, 1901. His body was cremated and his ashes 
buried beneath his famous ruling engine. His library 
was in 1903 given by his widow to the Johns Hopkins 
University. 
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Mathematics at Ibadan 


Tam chair of mathematics at University College, 
Ibadan, Nigeria, has now: been filled by the election 
of Dr. F. V. Atkinson. Educated at St. Paul's School 
and at the Queen’s College, Oxford (of which he was 
an open scholar during 1934—37), Dr. Atkinson was 
later a Senior Demy of Magdalen. During the War 
he served with the Army in India, reaching the rank of 
major, and he returned to Oxford in 1946 as lecturer 
in mathematics at Christchurch. Dr. Atkinson’s work 
has been chiefly concerned with the analytical theory 
of numbers, and the properties of the Riemann 
¢-function. 


Reading Institute of Education 


AN Institute of Edueation has been established in 
Reading as the area training organisation for Berk- 
' shire, Buckinghamshire, Hampshire, Oxfordshire, 
West Sussex and Reading. The scheme for the 
Institute provides for a Board of Governors drawn in 
equal proportions from the local education authorities 
in the area and from the University of Reading. The 
Minister of Education has appointed Sir Frank 
Stenton, vice-chancellor of the University, as chair- 
man. The principal objects of the Institute are to 
further the training of teachers and other persons 
intending to engage in educational work in the area ; 
to foster close relations between the corporate mem- 
bers of the Institute (at present, the University of 
Reading, the county councils and county borough 
councils in the area and. the training colleges in the 
area, namely, Culham, Bishop Otter, Easthampstead 
Park and Newlands Park); and to establish an 
educational centre for the promotion of:the educa- 
tional interests of students and teachers and other 
persons professionally concerned with or'interested in 
education in the Institute area. The Institute will be 
established in or near Reading, and a search for, 
suitable accommodation has already begun; ultimi 
ately it'is;hoped that the Institute will have a new 
building désigned for the purpose. Mr. C. R. E. 
Gillett has been appointed director of the Institute. 
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Sources of Technical Assistance : 


A SURVEY of the technical assistance availabld 
for economie development in the United Nations and 
the Specialized Agencies has been prepared by the 
secretariat for the second session of the Sub:Com- 
mission on Economic Development of the Economie 


‘and Employment Commission (London :' H.M. Sta- 


tionery Office. United Nations, E/CN.1/Sub. 3/22. 
June 2, 1948). Its immediate purpose is to 
facilitate -examination of provisions currently 'be- 
ing mede for such assistance to members of the 
United Nations in their programmes of economic 
development, and particularly to assist the Sub- 
Commission in considering measures for increasing 
the availability and effectiveness of such technical 
assistance. Its scope is limited to those activities, , 
excluding the provision of funds and relief sup- 
plies, which are designed to assist economic de- 
velopment ; provisions for technical assistance in 
the sphere of ‘social..welfare are not described in 
detail. The Survéy gives a very clear but concise 
account of the types of assistance available, including 
that in the form of research and information, as well 
as international training, panels and conferences ; and 
also of the sources of assistance. It then reviews in 
succession the various fields such as agriculture, 
forestry and forest products; fisheries, education and 
technical training, labour and employment, health, 
nutrition and .safety, finance and currency, or 
statistics in which such assistance might be required. 
The Survey contains nothing that is new ; but gives a 
convenient and impressive picture .of the elaborate 
and interlocking organisation for world co-operation 
which has already been built up, and which could be 
used if the will to do so were genuine and widespread. 


German Hydrographic Journal i 


REFERENCE was made in Nature of September 4, 
p. 364, to the first issue of the Deutsche Hydro- 
graphische Zeitschrift. The next two numbers have 
now appeared: Vol. 1, No. 2/3, June 1948; and 
Vol. 1, No. 4, August 1948. The former contains 
articles on problems of marine geology, coastal 
geodesy, terrestrial magnetism and oceanography, 
whereas No. 4 is completely devoted to oceano- 
graphical and tidal problems. An essay by O. Pratje 
on the bottom sediments of the southern and middle 
Baltic and their importance for the interpretation of 
fossil sediments is based on about a thousand bottom 
samples which had been collected in the years just 
before the War. It is accompanied by detailed charts 
and profiles. F. Rudolf Jung examines the limits of 
applicability of transit-bearing and of the trigono- 
metrical determination of distances in the technique 
ofemarine surveying, and gives numerical and geo- 
graphical aids for the practical work in question. 
F. Errulat deals with the mean intensity of great 
geomagnetic disturbances as dependent on geo- 
magnetic latitude, and finds interesting relations with 
the results of J. Bartels. G. Neumann writes on 


‘resonance-oscillations of bights and on the mouth 


correction for seiches; his treatment of the Frische 
Haff agrees well with results which H. Lettau had 
derived from the registrations of tide gauges. F. 
Model discusses the thickness of the ice on the Alster 
in Hamburg towards the end of the severe winter of 
1946-47. On the open basin a thickness of 51-56 cm. 
was found; below a rather broad and low bridge it 
fell to only 12cm. G. Wust, studying once again the 
temperature-inversion in the deep waters of the 
South Atlantic, finds a remarkably close association 
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between the inversion and the bottom relief, and 
points out that the depth of the inversion rises and 
sinks in accordance with the semi-diurnal tide. "There 
arb probably also seasonal and aperiodic pulsations. 

An important paper by W. Horn gives a concise and 
partly new representation of the tides as a function 
of time. G. Tomezak describes a wave gauge, an 
instrument for measuring short-period oscillations of 
pressure in the sea, and F. Nusser presents a notable 
report on ice-conditions on and off the German 
coasts during the severe winter of 1946-47. 


Chemical Prevention of Potato Dry Rot Disease 


As a result of research during the past five years, 
Bayer Products, Ltd., Crawley Research Station, 
Brighton Road, Crawley, Sussex, claim to have de- 
veloped a highly efficient preparation for the pre- 
vention of dry rot of potato tubers caused by the 
fungus Fusarium ceruleum. This, preparation, mar- 
keted under the trade name of "Fusarex', is based on 
2,3,5,6 tetrachlornitrobenzene, a: chemical first de- 
scribed in 1868 by Jungfleish, who prepared it by 
treating tetrachlorbenzene with fuming nitric acid for 
some hours at near boiling point. ‘Fusarex’ is most 
effective for the control of dry rot when applied to the 
tubers immediately on lifting, followed by a period of 
four to six weeks storage in a clamp. It has been found 
in trials that the preparation does not need to cover, 
each potato completely so long as an even distri- 
bution through the mass of tubers is obtained. Thus 
a simple manual application can be employed, 
involving no expense in labour or machinery, and no 
interference with the normal lifting operations. It 
has also been found that suitable ‘Fusarex’ treatment 
and storage conditions can delay the development of 
sprouts by the tubers. The treatment of main-crop 
varieties to prevent sprouting is now a practical 
proposition; but special!techniques are still being 
worked out for early varieties. Intensive pharma- 
cological tests have shown that tetrachlornitrobenzene 
is of such.a low order of toxicity that it can be 
regarded as non-poisonous under the conditions of 
use suggested, and it is therefore safe to use on 
potatoes destined for human consumption and stock 
feeding. 
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Jewels for Instruments 


A REVISED edition of "British Standard 904", first 
issued in 1940, has recently been published (British 
Standard 904:1948. Dimensions of Instrument 
Jewels. Pp. 12. (London: British Standards In- 
stitution, 1948.) 2s. net). The forms and dimensions 
of V-jewels, ring stones and end stones for instrument 
purposes, and compass jewels, are specified ; and in 
an appendix the method and apparatus required for 
the inspection of jewels is described. The Standerd 
does not relate to jewels for watches and clocks, for 
which a separate British Standard is being prepared, 
nor to cup jewels for integrating meters, the form of 
which is still the subject of research. 


Sun-Bathing by Birds 


REGENT communications to British Birds have 
directed attention to the widespread occurrence of 
the habit of sun-bathing among birds. The question 
has been raised ‘‘whether irradiation of the skin, with 
its consequent effect of vitamin D production, could 
take place through sun-bathing”’. Prof. W. C. 
Wynne-Edwards has stated that direct irradiation of 
the skin is usually impossible in both birds and 
mammals because of their thick coats. From,observ- 
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ations lasting over sixteen years, however, Noble 
Rollin has collected photographs and information 
which lead him to the belief that irradiation of the skin 
takes place among jackdaws, chaffinches, blackbirds, 
hedge-sparrows and house-martins, although no 
evidence of sun-bathing has been observed among 
gulls and wading birds (British Birds, 41, No. 10; 
October 1948). 


Science Progress 


Amone the articles in jhe current issue 5 of Science 
Progress (36, No. 144 ; October 1948) is one which has 
not only the appeal' ‘of a biography of a well-known 
man of science but also the charm of writing which 
reminds one of Maurois. This is “Augustin Fresnel: 
His Time, Life and Work, 1788-1827", by G. A. 
Boutry, director of the Laboratoire d'Essais, Paris. 
In the same volume Prof. H. P. Himsworth contri- 
butes & masterly survey of recent developments in 
the researches into liver disease, while E. E. 
Sehneider's review of contemporary knowledge of the 
electronic structure of solids and H. H. Macey’s 
consideration of the theoretical aspects of clay con- 
solidation aré supported by an article on the relation- 
ship between “Indeterminism and the Wish" by 
J. C. Gregory. The volume also contains the usual 
summary of recent advances in various aspects of 
science and a considerable number of reviews. 


\ 


put 


Proceedings of the Physical Society 


Iw order to accommodate the increased number of 


papers submitted for publication, the Proceedings of. 


the Physical Society is to appear in two parts, A and 
B. Proceedings A will include a contents list of the 
corresponding Proceedings B and vice versa. Section 
A will include subjects such as quantum theovy, 
statistical mechanics, nuclear physics and cosmic rays, 
atomic physics, molecules, spectra, theories of solids, 
liquids and gases, surface phenomena, growth and 
properties of crystals, crystal structure, luminescence, 
electrodynamics, heat and thermodynamics, stan- 
dards. Section B will include subjects such as acous- 
tics, including ultrasonics, optical design, electron 
optics, colour, elasticity and other mechanical proper- 
ties of solids and liquids, crystal structure analysis, 
magnetic materials, refrigeration and liquefaction, 
electric discharges, radio, geophysics, including 
ionosphere, astrophysics, solar physics. 


International Congress of Mathematicians 


Aw International Congress of Mathematicians will 
be held in Cambridge, Massachusetts, during August 
30-September 6, 1950, under the auspices of the 
American Mathematical Society. It will be open to 
mathematicians of all national and geographical 
groups. Harvard University will be the principal 
host institution. A number of other institutions in 
Boston will join in the entertainment of Congress 
visitors. In recent years, mathematicians have been 
much impressed by the success of the conference 
method for presenting recent research in fields in 
which vigorous advances have just been made or are 
in progress. The 1950 Congress’ will include con- 
ferences in several fields. Following established 
custom, there will also be a number of invited 
addresses by outstanding mathematicians. In 

-:addition, sectional meetings for the presentation of 
“contributed papers not included in conference pro- 
\ grammes wil be held’ in the following fields: I, 
Algebra and Theory of Numbers ;" Il, ' Análysis ; j 
III, Geometry and Topology; IV, Probability and 


e 
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Statistics, Actuarial Science, Economies; V, Mathe- 
matical Physics and jApplied Mathematics; VI, 


Logie and Philosophy ; VII, History and Education. | 
. The official languages of the Congress will be English, 


French, German, Italian and Russian. Harvard 


^ University has offered the use of its dormitories and 


^ 


dining-rooms for mathematicians and their guests 
for the period of the Congress, and the Organising 
Committee hopes that it will be possible to furnish 
board and room without charge to all mathematicians 
from outside the North American continent who are 
members of the Congress. Congress membership fees 
will be announced well in advance of the opening of 
the Congress. Every effort will be made to facilitate 
the travel at reasonable cost ofjforeign participants 
while in the United States. Communications about 
the Congress should be addressed to the American 


» Mathematical Society, 031 West 116th Street, New 


York City 27, U.S.A. 


Congress of Comparative Pathology 


THE International Congress of Comparative Path- 
ology will hold its fifth meeting in Istanbul during 
May 17-20, 1949. The Congress covers all aspects of 
human, plant and veterinary pathology, and con- 
siderable latitude is permitted in the choice of 
subjects for discussion. The British National Com- 

- mittee (chairman, Prof. T. Dalling, Ministry of Agri- 
culture) will be glad to receive, as soon as possible, 
the titles of communications which members in Great 
Britain, who hope to attend the Congress, wish to 
submit for transmission to the Secretaire Générale of 
the Permanent Committee. Further information can 
be obtained from Mr."R. E. Glover (honorary secre- 
tary, British National Committee), Royal Veterinary 
College, London, N.W.1, or from Pr. N. R. Belger, 
Taksim, Siraserviler 75/3, Istanbul. 


Commonwealth Fund Fellowships 


Tum Commonwealth Fund of New York is offering 
in 1949 a number of fellowships for British subjects 
to study in the United States for one year. Twenty 
such fellowships will be available to British subjects 
between twenty-three and thirty-five years of age, 
who are graduates of a university of the United 
Kingdom or who have studied in one, having pre- 
viously graduated from a university of Australia, 
New Zealand or South Africa. In addition there are 
three fellowships for candidates holding permanent 
positions in the higher ranks of the’ Civil Service of 
Great Britain, and five more fellowships for those in, 
Government service in the Commonwealth. The emol- 
ument consists bf a total grant of approximately 950 
dollars with an allowance of 200 dollars a month 
.plus free travel to and from. the United States. 
Applications must be submitted by February 1, 1949, 
and full details may be obtained from the Secretary 
of the Committee of Award, 35 Portman Square, 
London, W.1. 


Royal Meteorological Society : Popular Lectures 


THE Royal Meteorological Society has arranged a 
series of monthly meetings, to be held at the Science 
Museum Lecture Theatre, Exhibition Road, South 
Kensington, and visitors will be welcome. The first 
meeting, on December 3 at 5:30'p.m., will consist 
of & film show, and thereafter popular lectures will 
be delivered at 6 p.m. by the following speakers on 
the dates shown : Sir George Simpson, January 12; 
Sir Nelson Johnson, TOMY 10; Prof. Gordon 
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Manley, March 3; Dr. G. M. B. Dobson, Apfil 6; 
Mr. E. Gold, May 5. 


University of London: Appointments "m 


Tue following appointments in the UniVórsity of 
London have been announced. Dr. Dennis Gabor has 
been appointed. to the Mullard readership in elec- 
tronics tenable at the Imperial College of Science and 
Technology, London, as from January 1, 1949, The 
title of reader in the University has been conferred 
on the following: Dr. Vera Fretter, lecturer in zoo- 
logy at Birkbeck College; Dr. P. A. I. Gorer, of the 
Department of Experimental Pathology, Guy’s 
Hospital Medical School; Dr. G. E. Newell, lecturer 
in zoology at Queen Mary College. 

The degree of D.Sc. has been conferred on Mr. 
E. J. Popham, an external student. 


The Night Sky.! In December 


FULL moon occurs on: Dec. 16d. 09h. 11m. V.T., and 
new moon on Deo. 30d. 09h. 44m. The following 


- conjunctions with the moon take place: Dec. 2d. 


16h., Jupiter 4? N. ; Dec. 2d. 17h., Mars 3? N. ; Dec. 
21d. 09h., Saturn 3°°S.; Dec. 28d. 06h., Venus 4? N. ; 
Dec. 31d. 19h., Mars 4°N. In addition to these 
eonjunetions with the moon, Mars is in conjunction 
with Jupiter on Dec. ld. 08h. Mars 1-1°S. 
Mercury rises at 7h. lim. on Dec. 1, or nearly 
half an hour before sunrise, but is too close to the 
sun for observation, and is not favourably placed 
for observation during the month. Venus is a 
morning star, rising at 4h. 40m., 5h. 23m. and 
6h. 09m. at the beginning, middle and end of the 
month, respectively. The magnitude of the planet 
is — 3-4 during December, and the visible portion 


. of the illuminated disk varies from 0-84 to 0-90. 


Mars is still too close to the sun for favourable 
observation, setting less than an hour and a half 
after the sun throughout the month. Jupiter is also 
too close to the sun to be well observed, and is in 
conjünction with the sun on Jan. l. Saturn, in the 
constellation of Leo, rises ‘about 23h. on Dec. 1 and 
21h. on Dec. 31; it is visible throughout the morning 
hours in the early part of the month and also during 
the leter hours of the night in the last part of the 
month. The planet is stationary on Dec. 17. No 
occultations of stars brighter than magnitude 6 take 
Winter solstice occurs on 
Dec. 21d. 23h. 
1 
Announcements - 


Dr. W. CAMPBELL SMITH, keeper of ins Department 
of Mineralogy in the British Museum (Natural 
History) has been appointed to the new post of 
deputy chief scientific officer in the Museum; he 
will retain his post in the Department of Mineralogy. 
Dr. Maurice Burton has been appointed a senior 
principal scientific officer (deputy keeper) in the 
Department of Zoology. 


Tus following appointments have been made in 
the University of Leeds: Mr. W. J. Thomas, as 
lecturer in agricultural economics; Dr. A. D. Walsh, 
as lecturer in inorganic and physical chemistry. ` 


Tum following have been appointed officers of the 
Society for Visiting Scientists, 5 Burlington Street, 
London, W.1: President and Chairman, Sir Harold 
Spencer Jones; Secretary, Prof. F. J. M. Stratton ; ; 
Treasurer, Mr. H. R. Walters: 
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CEstrogens in Grass and their Possible 
Effects on Milk Secretion 


Srupims of variations in the composition of cows’ 


milks? have revealed a progressive decline in the, 


mon-fatty solids content during the winter months, 
(followed by a substantial and immediate rise when 
the cows are turned out to grass in the spring. Also 
it is widely recognized that on ‘going out to grass’ 
cows often show an increase in milk'yield, greater 
than the amount ascribable'to the extra nutrients 
ingested. 

Attempts to simulate these (galactopoietic) effects 
Of spring grass on milk yield?ànd composition by 


liberal supplements of carbohydrate; protein or caro- 


tene to the ordinary winter rations of cows gave no 
xesponse, though the characteristic effects were 
shown when these cows were later given access to 
spring pasture*. It therefore seems reasonable to 
conclude that these effects are due to the presence 
in young, rapidly growing grass of a galactopoietic 
factor such as a hormone or vitamin. 

In speculating upon the nature of this postulated 
galactopoietic factor, we were impressed by the find- 
ings of Bennetts and his collaborators*»*+, who ob- 
served, in sheep grazing on subterranean clover in 
Western Australia, histological changes in the repro- 
ductive organs of both sexes which pointed to the 
presence of an cestrogen in the pasture, a conclusion 
which was later strengthened, by the extraction of 
cestrogen by chemical methods’. These findings, 
taken in conjunction with those of Folley and his 
30-workers®:?, who showed that administration of 
«wastrogens will increase the solids content of cows’ 
«milk (enrichment effect), indicated the possibility that 
part at least of the galactopdietic effects of spring 
zrass at the time of maximum growth might be due 
to the presence of cestrogens. Such a theory would 
also account for milk yield increases, since the ‘enrich- 
ment effect’ is only one aspect of a general galacto- 
ooietic action exerted by cestrogens under suitable 
sonditions®. We were thus led to examine the growing 
1erbage of English dairy pastures for the presence 
of cestrogen. 

Samples of herbage cut from a number of pastures 
luring the period of active growth were extracted by 
w method developed by Mr. T. J. Robinson, details 
of which were kindly made available by him in ad- 
vance of publication. The method involves extraction 
with ethanol, followed by saponification and separa- 
sion of the phenolic fraction. The extracts were 
sted for cestrogenic activity by the effect on the 
yeight of the uteri of immature mice, six mice being 
«sed in each group. The extracts were dissolved for 
njection in arachis oil, and the dose given in six 
subcutaneous injections over three days, with autopsy 
xighteen hours after the lest injection. 

The results are noted in the accompanying table ; 
he first series (Nos. 1—7) refers to tests of grasses 
sut at the early flowering stage in May 1948 at a 
ime when, though plant growth was restricted by 
adverse weather conditions, cows grazing the pastures 
showed moderate increases in milk yield and non- 
atty solids. The second series (Nos. 8-14) refers to 
1erbage from a number of pastures at the second 
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Mean uterine 
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Treatment weight 
(mgm.) 
io First series 
ne . E 
Grass No. 1: euin 
Extract equiv. to 0:75 gm. dry matter 14:2::1-1 
Grass Ng: " " » o» » 24:6312-4, 
Extract equiv. to 0-75 gm. dry matter 19-641°7 
» » 56190, 5 » 20-0::1-2 
0-03 ugm. a-castradiol 23-04-1-8 
0-06 ugm. a-cestradiol 29:34:30 
in Second series 
5-304 
Arachis oil E 4 
me m eT isi 
ract equiv. to 0:7 " “ . 
Gras No » q ' gm. dry matter 8:8::0-0 
xtract equiv. to 0-75 gm. dry matter 9-0:-0-8 
Clover ,, » » 070, ,, " 1511-0 
ay s s n O75, s, » 8'3 0'8 
0:03 ugm. a-æœstradiol 17°44-1°5 








seasonal cutting on June 23, 1948, and to a hay 
which was a year old and was included for com- 
parison. This herbage was in the pre-flowering stage. 
Extracts of the two grass samples in the first series 
(Nos. 2, 3, 4 and 5) gave significant uterine weight 
increases over the controls (P < 0-05), and the 
herbage undoubtedly contained estrogen. The 
second series demonstrated cestrogen with certainty 
in the clover (No. 12) and probably in the grasses 
(Nos. 10 and 11), while the hay (No. 13) was negative. 
These preliminary results are in harmony with the 
theory that the galactopoietic effects of spring grass 
in lactating cows may be due to the presence of: 
cestrogen, and justify further work, which is planned, 
to examine various aspects of the theory in greater 
detail. i 
. S. BARTLETT 
S. J. FoLLEY 
S. J. ROWLAND 
National Institute for Research in Dairying, 
Shinfield, near Reading. 
D. H. Curnow 
SYLVIA A. SIMPSON 
Courtauld Institute of Biochemistry,  ' 
Middlesex Hospital, London, W.1. 
Aug. 13. 
! Rowland, S. J., J. Dairy Res., 18, 261 (1944). 
? Bartlett, S., and Rowland, S. J. (unpublished work), 
? Bennetts, H. W., J. Dept. Agric. W. Austral., 21, 104 (1944), 
‘ Bennetta, Ex Tode) rod; E. J., and Shier, F. L., Austral. Vet. 


* Curnow, D. H., Robinson, T. J., and Underwood, E. J. 
J. Exp. Biol and Med. Sci, 98, 171 (1948). ' vira 


* Folley, S. J., Biochem. J., 30, 2262 (1930). 


* Folley, S. J., Scott Watson, H. M., and Bottomley, A. C., J. 1 
"Reé., 12,1 1041. — ^ à po us Dairy 
* Folley, S. J., Brit. Med. Bull., 5, 188 (1947). 


Atypical Growth, Abnormal Mitosis, Poly- 
ploidy and Chromosome Fragmentation 
Induced by Hexachlorocyclohexane 


Tue best insecticides and fungicides will be those 
which kill the plant parasites without affecting the 
plant organism. In fact, they all affect the host 
plant more or less in various ways and degrees'4, 
A series of fungicides and insecticides may have very 
similar effects on the plant organisms. Ethyl- 
mercury-chloride (CH,CH,HgCl), which. is the active 
substance (2 per cent) of the fungicide ‘Granosan’, 
induces atypical growth, abnormal mitosis ahd poly- 
ploidy*4, reminding one of the effect of colchicine 
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and &cenaphthene*9. A similar and very strong 
effect of this kind is produced by hexachlorocyclo- 
hexane—another chlor-organic compound—which is 
the active substance of a series of very effective 
insecticides, recently recommended under various 
names. The insecticides ‘Agrocides’ (7, 3, etc.), for 
example, the active substance of which is the gamma 
isomer of 1,2,3,4,5,6-hexachlorocyclohexane (‘Gam- 
mexane’), induce atypical growth, suppressing the 
development of the roots, stems and coleoptyles of 
gramineous plants, producing very striking thicken- 
ing of these organs, especially of the growing points 
(root tips and coleoptyles). 

Active insecticides, manufactured in various 
countries (hexachlorane, 666, etc:), and containing 
several isomers of hexachlorocyclohexane, including 
the gamma isomer, act in a similar though not in an 
identical way. Hexachlorane, for example, stimulates 
the germination of certain Crucifere (Brassica nigra) 
and other plant seeds during the first two days, so that 
they were even ahead in growth, when compared with 
the control samples, and much ahead when compared 
with the germinating seeds treated with ‘Agrocide 7’. 
But soon after this, the controls grow on, while the 
growth of thé treated seedlings becomes strikingly 
suppressed. We have treated with insecticides con- 
taining hexachlorocyclohexane the seedlings of the 
following plants: Zea mays, Triticum vulgare, T. 
durum, T. monococcum, TT. compactum, Secale cereale, 
Helianthus annuus, Crepis capillaris, Vicia faba, V. 
sativa, Brassica nigra, etc. 

The cytological studies of the affected root, stem 
and coleoptyle tissues show that these agents act 
first of all upon the cytoplasm and interfere with the 
cytoplasmic processes involved in the formation of 
achromatic figures. The chromosomes do not arrange 
themselves in an equatorial (metaphasal) plate after 
prophase, but remain scattered, as they are during 
the prophase. They appear less bent than usual. The 
thickening of the chromosomes, that is, the accumula- 
tion of nucleic acids (nucleoproteins) on the chromo- 
somes and the reproduction and splitting of the 
chromosomes, proceeds, although the processes in- 
volved in the formation of achromatic figures are 
highly disturbed or even entirely inhibited. The 
chromosomes thus reproduce, but remain where they 
are, without moving toward the poles. In fact, poles are 
‘not formed. After such a reproduction, the chromato- 
lytic (nucleoproteolytic) processes proceed and a 
nucleus is formed containing twice as many chromo- 
somes as before the beginning of the abnormal 
mitotic processes. The main trend of the processes 
of chromosome doubling reminds one of those induced 
by colchicine, acenaphthene and other polyploidizing 
agerts. 

Since the insecticide continues to act further, the 
next abnormal mitosis ends with a second chromosome 
doubling and so on. Thus tetraploid and octoploid 
cells appear, and cells of a much higher degree of 
polyploidy. Alongside these, certain diploid cells that 
have not yet undergone the abnormal mitosis can 
still be found. 

Chromosome multiplication leads to increase of the 
size and occasionally of the number of the nuclei, and 
further to increase of the size of the cells. Thus the 
cells grow instead of multiplying and differentiating, 
leading to swelling of the roots, stems and coleoptyles. 

The solubility of hexachlorocyclohexane in water 
is very low, therefore it is applied as powder. Its 
effect is so striking that it can be used as a poly- 
ploidizing agent, especially when one considers the 
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fact that it is much cheaper than other polyploidizing 
agents. 
In certain cases a chromosome group or groups 


, may move slightly in some direction or directions 


into the cytoplasm. Such a slight separation may 
occasionally end with formation of two, or more than 
two, aneuploid nuclei; thus polynucleate, or cells 
with monstrously deformed nuclei, appear. In certain 
cases cell wall is formed between such nuclei. This 
leads to formation of cells with aneuploid chromosome 
numbers. Dead cells were occasionally found in the 
roots, stems and in the coleoptyles. They may have 
been aneuploid. All these phenomena are due to the 
activity of the agent upon the cytoplasm. 

But the active agent also induces certain changes 
in the nuclear elements, namely, in the chromosomes, 
no matter how rarely they may occur. Fragments 
of one chromatid or of a.chromosome (both chroma- 
tids) were also observed, although very rarely. 

, Such insecticides ‘or fungicides, when applied, may 
increase the hereditary changes in the cultivated 
varieties (‘pure lines’), leading thus to more rapid 
degeneration of the highly bred uniform varieties. 
This means that when one applies such insecticides 
or fungicides, the seeds of the varieties. being prop- 
agated should be changed more often, so as to pro- 
vide new non-degenerated stocks, 

l Dontono KOSTOFF 
Institute for Applied Biology and 

Organic Development, 
Academy of Sciences, Sofia. 
June 12. 


1 Kostoff, D., “Degeneration of the Pure Lines" (Sofla, 1930). 

* Kostoff, D., Bull. Soc. Bot. de Bulgarie, 14, 87 (1931), 

? Kostoff, D., Nature, 144, 334 (1939). 

* Kostoff, D., Phytopath., 13, 91 (1940). 

* Kostoff, D., C.R. (Doklady) „Acad. Sci. U.S.S.R., 19, 189 (1938). 
* Kostoft, D., J. Genet., 89. 469, (1940). ° 


Mutations Induced in Coprinus fimetarius (L.) 
by Nitrogen Mustard 


Durme recent years, witimerous experiments have 
been performed in order tő- induce mutations in 
various fungi belonging to the Ascomycetes group. 
Of special interest are the mutations affecting 
physiological characters in Neurospora’ and Ophio- 
stoma? produced by irradiation, mustard gas or 
nitrogen mustard. These investigations led me to 
perform similar experiments with a Basidiomycete, 
Coprinus fimetarius. : È 

In the first experiments, basidiospores from sporo- 
phores formed in pure culture were subjected to 
ultra-violet radiation from a quartz lamp (Original, 
Hanau), plated out on malt agar, and the developing 
monosporous mycelia isolated and studied. Even 
efter a very long irradiation, however, the treated 
spores possessed the same germination capacity as 
untreated ones, and no morphologically deviating 
mycelia were observed. Thus the irradiation did not 
seem to exert any mutagenic effect upon the spores. 
The surprising resistance might be due to the thick 
epispore of the Coprinus basidiospores, which prob- 
ably absorbs the ultra-violet rays. 

Treatment with nitrogen mustard ( (Cl.CH,.CH,).. 
N.CH;), on the other hand, gave positive results. In 
the first of the two experiments with this compound, 
the spores were suspended in a 0-25 per cent solution 
of nitrogen mustard at pH 5-6. After 30 min. the 
treatment was broken off by diluting the suspension 
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twenty-five times and plating out the spores on malt 
agar plates, The percentage germination was 2-4 per 
cent compared with 25 per cent in untreated spores. 
From the plates, 462 monosporous mycelia were 
transfetred to flasks containing 5 ml. of a synthetic 
niftrietit solution (‘minimum solution’) giving optimal 
growth for C. fimetarius, wild type?. 

Many of the spores treated with nitrogen mustard 
developed morphologically deviating mycelia; but 
only the physiologically deviating mycelia, however, 
were more closely studied. The mycelia which did 
not develop in the minimum solution were transferred 
to malt agar tubes and their specific requirements 
examined. Three physiological mutations (0-6 per 
cent) were found, two of which (Nos. 23 and 32) 
required hypoxanthine or adenine for growth; the 
third mutant (No. 17) requires an as yet unidentified 
amino-acid, or a combination of amino-acids. 

In the second experiment, the spores were treated 
with 0-5 per cent nitrogen mustard. The percentage 
germination was 1:9 per cent (against 32 per cent 
in the control), and 454 mycelia were isolated. Two 
of them (Nos. 54 and 78) were mutants, both growing 
with methionine or cystein, and thus probably repres- 
enting induced parathiotrophy (Volkonsky^*). 

In one case, No. 32 (hypoxanthine-less), the in- 
heritance of the induced character was studied. 
C. fimetarius being a tetrapolar, heterothallie fungus, 
four test mycelia (Nos. 7, 3, 5 and 1) could be isolated 
representing the mating types abı ab, a,b, and 
d,D,, respectively. No. 32 conjugated with No. 7 
(a,b, and the dicaryotic mycelium formed was 
inoculated into a flask with sterile horse manure. 
Despite the fact that half the nuclei in the mycelium 
were hypoxanthine-less, several normally shaped 
sporophores developed in the flask in eleven days. 
Spores from them were plated out on malt agar, and 
46 monosporous mycelia were isolated ; 21 of them 
turned out to be hypoxanthine-less, the remaining 
25 representing the wild type. The hypoxanthine-less 
mycelia were segregated into all the four mating 
groups, three mycelia representing «,b,, six a,b., 
three a,b, and nine a,b... (To, judge from these figures 
no strong linkage seemdd to exist between the mutated 
gene and the incompatibility factors, a and b. 

A back-cross between No. (32 x 7)11, a,b,, and 
No. 32, a,b, gave a completely hypoxanthine-less 
dicaryotic mycelium, which grew well on sterile 
manure but did not form any sporophores. 

The hypoxanthine-less No. 32 (a,b,) and the para- 
thiotrophie No. 54 (a,b,) conjugated and formed a 
dicaryotic mycelium capable of growing in the mini- 
mum medium just as well as the wild type. This 
mycelium obviously represents & case of ‘intra- 
cellular symbiosis’ analogous to the heterocaryotic 
mycelia of Neurospora’, but probably differing from 
them in that the two sorts of nuclei always occur in 
equal numbers, because of the conjugate divisions. 
Sporophores were formed on sterile manure, but no 
spores have as yet been obtained. 

LISBETH FRIES 
Institute of Physiological Botany, 
University of Uppsala. 
June 25. 

1 Beadle, G. W., and Tatum, E. L., Proc, U.S. Nat. Acad, Sci.,27, 490 

(1941); Amer. J. Bot., 88, 878 (1945). 
2 Fries, N., Nature, 150, 767 (1945); 169, 199 (1947). 
* Fries, L., Ark. Bot., 82, No. 10, 1 (1945). 
t Volkonsky, M. O. R., Soc. Biol. Paris, 108, 528 (1932). 
t Oort, A. J. P., “Die Sexualität von Coprinus fimetarius’’, Diss. 

Amsterdam, 1930. 
* Beadle, G. W., and Coonradt, V. L.. Genetics, 29, 291 (1944). 
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Some Stereochemical Aspects in Genetics 


Ir is a fundamental concept in modern chemical 
genetics that a separate gene is responsible for each 
step in the enzymatic biosynthesis of a given com- 
pound. Since in vitro the precursor (or precursors) 
of the compound would also be able to produce 
substances other than that formed in the tissue, a 
gene, as is well known, displays a chemical steering 
power which is directed toward a single structural 
target. 

We suggest that in the evaluation of the degree of 
selectivity in this steering function of some genes, 
one has to go further than usual by thinking in stereo- 
chemical rather than in purely chemical terms. In 
the ease of those carbon compounds which are able . 
to assume two or more cis-trans forms, their bio- 
synthesis can be effectively steered in the tissue 
towards & single spatial model. This can be demon- 
strated in the field of the carotenoids, which are 
produced annually on the hundred-million-ton. scale 
in the vegetable kingdom. In the overwhelming 
majority of the plants, only the all-trans configuration 
appears. For example, during the biosynthesis of 
lycopene in the ripening of ordinary tomatoes, this 
particular configuration is selected out of the 
seventy-two stereochemical possibilities, and none 
of the other seventy-one stereoisomers can be found 
in fresh extracts by careful adsorption analysis. 

That a stereochemical steering factor must be made 
responsible for this spatial selection and not an ex- 
cessive lability of all cis-trans isomers neglected in 
vivo follows from the appearance, in exceptional 
cases, of such polycis forms of lycopene, which can 
be crystallized easily and show a degree of thermo- 
stability similar to that of the all-trans compound. 
The first such reported case was the occurrence of 
‘prolycopene’ in the ‘tangerine’ variety of tomatoes!. 

There are three genetically different flesh colours 
known in tomatoes: yellow, orange and red. The 
yellow fruits carry the. recessive form, r, of the basic 
gene for lycopene formation. Both the orange and 
red fruits possess the dominant gone, R. In addition, 
however, the orange-coloured tomatoes, which con- 
tein the polycis compound, prolycopene (besides other ` 
cis lycopenes), is recessive in the gene £; and the 
red fruit which exclusively produces the all-trans 
form of lycopene has dominant T. Whereas the 
biosynthesis of either all-trans-lycopene or prolyco- 
pene requires the dominant gene, R, the gene pair 
T and ¢ determines the spatial configuration of the 
lycopene molecule!. 

We expect that other instances may be found in 
which one gene is responsible for the building up of 
the chemical structure proper of a compound, and 
another gene steers the molecules thus formed into a 
predetermined stereochemical configuration. 

A spatial difference (cts or trans) around a double 
bond does not modify only a detail in the polyene 
molecule but also, as models show, it profoundly 
changes its overall shape? While an all-trans- 
lycopene molecule has a rod-like form, this becomes a 
V-like pattern when a centrally located double bond 
assumes cis configuration. Again, when several more 
such rearrangements take place around other double 
bonds, the molecule straightens out. 

4, Of course, not each of the sterically possible geo- 
metrical forms of'& given compound can fit equally 
into a biological system. Hence, it is an important 
function of some special genes to secure the most 
suitable, spatial configuration ; however, if a com; 
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pound is not subject to stereoisomerism, its genetics 
can be satisfactorily treated in terms of two-dimen- 
sional structural chemistry. 

While so far our discussion has referred to the 
morphology of single molecules of relative simplicity, 
some bio-processes which consist of arranging many 
building stones into high-molecular complex structures 
may also be considered on similar lines. Onè can 
conceive a difference between such genes the function 
of which is to link building units together, and others 
which arrange the biosynthetic end-product into a 
predetermined spatial pattern. The first type of 
genes, which are being studied with so much success, 
for example, in the case of Neurospora?, determines 
the chemical composition of the tissue; but the 
second type is concerned with the organic form. It 
may also determine the spatial relationship of the 
constituents within a cell or the specific arrangement 
of molecules into some micro- and macroscopic 
structures. In this respect one should also consider 
genes which affect the symmetry of organisms. An 
interesting example is that of a freshwater snail in 
which the direction of coiling of the shell is genetically 
determined by a single gene-pair*. i 

The original concept of the gene took into account 
both its effect on chemical composition and form. 
While important modern studies are stressing typical 
biochemical effects in genetics, recent stereochemical 
observations on some natural pigments may con- 
tribute to the emphasis on the three-dimensional 
form, that is, the genetically predetermined spatial 
shape of both simple molecules and complex organic 


structures. 
L. ZECHMEISTER 


F. W. WENT 
California Institute of Technology,. 
i Pasadena. 
June 18. 


1 Zechmeister, L., LeRosen, A. L., Went, F. W., and Pauling, L., 
i Proc. U:S. Nat. Acad. Sci., 27, 468 (1941). 
2 Zechmeister, L., LeRosen, A. L., Schroeder, W. A., Polgár, A., and 
Pauling, D., J. Amer. Chem. Soc., 85, 1940 (1943). Zechmolster, 
L., and Pinckard, J. H., ibid., 69, 1030 (1947). Zechmeister, L., 
Chem. Rev., 34, 267 (1944). 
ý *"Beadle, G. W., Biochem. Genetics, Chem. Rev., 37, 16 (1945). 
* *végSturtevant, A. H., and Beadle, G. W., ‘‘An Introduction to Genetics” 
- 4! (Philadelphia and London: W. B. Saunders Co., 1939). 
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Local Action of Calciferol and Vitamin A 


: on Bone 


IT has been shown! that if the parathyroid glands 
of young mice are attached to small, excised pieces of 
parietal bone, and the two grafted together to the 
cerebral hemisphere of a litter-mate, intense osteo- 
clastic resorption of the bone in the immediate 


vicinity of the gland is demonstrable after 10-14 days. ' 


The same method has now been used to study the 
local action of calciferol, vitamin A and’ estradiol 
on bone. 

The small crystals of powdered calciferol were 
cemented together into lumps about 0-5 mm. in dia- 
meter with human fibrinogen and thrombin solutions, 
and these pellets were attached with the same med- 
ium, plus penicillin, to the centre of pieces of parietal 
bone 2-3 mm. square, cut froi 10-dày-old 0.57 black 
mice. The grafts were thrust vertically into the cere- 
bral hemisphere of a litter-mate through a narrow hole 
made in the skull and were examined in saline after 
10-14 days. Similar experiments were performed using 
cholesterol. In some cases the crystal-pellet could be 
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seen after removal, and its position correlated with 
the structure of the adjacent bone as revealed in 
the dry specimens after maceration in potash. In 
other cases the pellet was displaced or detached in 
removal. The three 14-day calciferol grafts (Fig. 2) 
all showed very definite resorption in. the central 
region, corresponding closely to the site of the crystals, 
and in two of them the bone was perforated. Tho 
five 10-day grafts also showed definite, but less pro- 
nounced, erosion. In all specimens resorption was 
irregular and appeared to involve the widening of 
pre-existing spaces and foramina over a fairly large 
area. ,The cholesterol grafts (Fig. 1), in contrast, 
showed no evidence of local resorption, the bone sur- 
face being smooth and dense, and with a certain 
amount of irregular thickening, particularly at the 
periphery ; previous experience shows this to be 
common in.all types of grafts with parietal bone, 
even if no crystals are attached. The experiments 
strongly support McClean’s* suggestion that the 
osteoporosis which results from massive doses of 
calciferol is due, at least in part, to a local action 
of the vitamin on the bones. 

Six grafts performed with single small chips of 
crystalline vitamin A acetate showed intense and 
more sharply localized resorption after 14 days. Four 
of them (Fig. 3) were perforated by a large hole, at 
the sharp edges of which osteoclasts could be seen 
after supravital staining with neutral-red in the 
manner I have described? previously. ‘Two others 
showed & concave depression formed of thin bone, 
with minute perforations in some% regions of it. 
Neutral-red staining revealed approximately 150 
osteoclasts spread over each of these concavities, 
which are apparently due, as im parathyroid grafts, 
to new bone formation on one surface keeping pace 
with resorption on the other. The sharpness of the 
perforation as compared with calciferol grafts may be 
due to the use of a single fragment, which was there- 
fore not interpenetrated by fibrin. It is very unlikely 
that the effect is dueyto mechanical pressure, since 





Fig. 2. Caloiferol graft. 
Fig. 4. Vitamin A graft. 


Fig. 1. Cholesterol graft, 
Fig. 8. Vitamin A graft. 


No. 4128 November 27, 1948 


fragments of glass did not produce resorption, and 


in one specimen the glass became closely embedded, 


in the bone surface without perforating it. The local 
reaction of the bone to the pressure of a grafted 
fragment may, of course, be modified if the fragment 
also exerts a physiological effect by virtue of its 
chemical character. Grafts performed with carotene, 
made up in fibrinogen-thrombin clot, showed no 
resorption or other noteworthy effect. It appears 


that the fractures observed by Moore and Wang‘ and : 


others in rats given massive doses of vitamin A 
may be attributable to local action on the bones, and 
the results are interesting in relation to Mellanby’s§ 
findings on the effect of vitamin A deficiency on 
osteoclasis. As might be expected, carotene is 
evidently not converted to vitamin A by bone tissue, 
at least to any considerable extent. 

Ten grafts (five into male and five into female hosts), 
using small single chips from a fused oestradiol tablet, 
showed no evidence of either local resorption or 
increased local bone deposition. Increased deposition 
might, perhaps, have been anticipated in view of 
the known action of injected cestrogens in promoting 
bone-formation in the medullary cavities of the long 
bones. Sutro? claims that osteosclerosis of the cal- 
varium also occurs in young mice of either sex given 
prolonged cestrogen treatment. The character and 
degree of the response to estrogens apparently varies 
in different regions of the skeleton: thus the pubic 
bone undergoes resorption; in the long bones only 
endosteal bone formation occurs ; and the magnitude 
of the effect, depends on dose — time relations. Further 
graft experiments, taking these factors into account, 
will be needed before the local action of cestrogens 
can be satisfactorily assessed. . 

The detailed results, including histological findings, 
will be reported elsewhere at a later date. 

I wish to thank Prof. Daryl Forde for allowing 
me to complete the work ‘while attached to his 
Department, Mr. F. J. Pittock for taking the photo- 
graphs, and Miss I. Slowgroye for technieal assist- 
ance. I am also indebted to,Dr. W. F. J. Cuthbertson, 
of Glaxo Laboratories, Dr. S, P. Datta, Dr. Gordon 
Kennedy and Sir Edward, Mellanby for the, pure 
compounds used in this work.” 

`Y oN. A. Barnnicor 
Department of Anthropology, 
University College, London. 
June 23. 


1 Barnicot, N. A., J. Anat. (in the press). 

3 McLean, F. C., J. Amer. Med. Assoc., 117, i, 609 (1941). 

* Barnicot, N. A., Proc. Roy. Soc., B, 184, 467 (1947). 

* Moore, T., and Wang, Y. L., Biochem. J., 89, 222 (1945). 

* Mellanby, E., J. Physiol, 99, 467 (1941). 

* Sutro, $ Te Proc. Soc. Exp. Biol. and Med., 44, 151 (1940). 


Effect of Pantothenic Acid on the Infection of 
Trypanosoma evansi in Rats i 


WITHROLDING of pantothenic acid from the diet 
has been shown by Becker, Mansera and Johnson! 
to interfere with the production of ablastin, the try- 
panosome-reproduction inhibiting antibody, formed 
by rats infected with Trypanosoma lewisi. An 
investigation of exploratory nature was under- 
taken to ascertain if pantothenic acid had a similar 
effect on the course of T. evansi infection in rats. 

Experiment 1. Six rats, all kept on bread and 
milk, were used in this experiment. The diet of three 
of these was supplemented by pantothenic acid at 
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re interesting enough to merit publication. 
‘results perhaps justify a tentative suggestion that 
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the rate of 200 mgm. a rat daily for five days prior 
to infection and continued until the end. All the 
rats were infected on the same day with 3,000 trypano- 
somes each by the subcutaneous route. On the fifth 
day after infection, two out of three rats of the 
control batch showed trypanosomes in their peri- 
pheral circulation, while all three of the acid group 
remained negative. On the sixth day, only two rats 
of the acid group showéd trypanosomes in the tail 
blood, while the third remained negative; in all the 
controls the parasites were swarming in the blood, 
and one died during that night. On.the seventh day 
one rat of the acid group died, while two others had 
& rise in the number of parasites ; controls showed 
an even greater number and died during the night ; 
the remaining two of the acid group, on the other hand, 
died twenty-four hours later. 

Experiment 2. The dietary and other conditions 
were the same as above; but the dose of the trypano- 
somes was increased to 46,000 a rat. The rats of 
both, groups became positive on the third day; but 
the number of parasites in the controls was appreciably 
larger than those receiving pantothenic acid. One 
control rat died on the fourth day and the remaining 
two during the night ; in the acid group, on the other 
hand, all three showed swarming parasites on the 
fourth day, survived the fifth day and died during the 
night. 

Experiment 3. The conditions were slightly varied. 
A batch of ten rats was kept for fifteen days on.a 


' vitamin-free diet consisting of casein (vitamin-free), 


20 parts; coco-nut oil, 5 parts; dextrinized starch, 
71 parts; salt mixture (Osborn and Mendel), 4 parts. 
Five of these, in addition, received pantothenic acid 
as above. On the sixteenth day the rats received a 
dose of 2,500 trypanosomes each subcutaneously. In 
the control batch two rats were positive on the fifth 
day and all on the sixth day; while in the acid group 
one became positive on the sixth day, and with an 
addition of one on each day to the positive group, 
all were positive by the tenth day. Commencing 
from the night of the tenth day, all.the controls 
died within the next forty-eight hours; whereas 
in the acid group the first death occurred on the, 
twelfth day and within the next forty hours: all 
were dead. : ; 
Though further experimental observations ,have . 
yet to be made before any generalization ean be 
attempted on the subject, the results presented here 
The 


pantothenic acid exerts an influence on the rate of 
multiplication of T. evansi in rats, although finally 
the host is overwhelmed by parasitsmia. s 
Bovines in India are considered to be ‘carriers’ of 
T. evansi, and the pantothenic acid reserve in these 
animals may play the important part of maintaining 
the ‘carrier’ condition. Sporadic fatal outbreaks of 
surra in bovines are, however, not uncommon in 
India, and the cause for this may perhaps be found 
to be correlated with the interference of pantothenic 
acid balance in these animals. 
Our thanks are due to Dr. N. D. Kehar and Dr. 
N. B. Das for’ their help in these experiments. 
" H. N. Ray 
E S. HARBANS 
` Subsection of Protozoology, : 
Indian Veterinary Research Institute, j 
Mukteswar-Kumaun. 


! Becker, E. R., Mansera, M., and Johnson, E. M., Towa State 
College J. Sci., 12, 481 (1943). 
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Role of the Inorganic Constituents of Wheat 
Bran Extract in Streptomycin Production 


Wear bran has been frequently used as an 
ingredient in media for culturing micro-organisms. 
Good results have been recorded from this laboratory 
for penicillin production by P. notatum! and strepto- 
mycin formation by S. griseus?. Detailed systematic 
investigations carried out to discover the factors in 
wheat bran extract responsible for these results have 
shown that the ash of the extract is mainly concerned 
so far as streptomycin is concerned. 

Streptomycin fermentations were conducted in a 
manner described previously?. Streptomycin titre 
and the reaction of the culture fluids were studied 
daily. Antibiotic activity was determined from a 
standard curve obtained by the cup plate method. 
The following media were used : 

I. Aqueous extract of wheat bran with total solids adjusted to 
2 gm. per 100 mì. ; pre-adjusted to pH 6:8. . 

- II. ‘Difco’ tone, 0-6 gm. ; glucose, 1-0 gm. ; sodium chloride, 
0-5 gm.; distilled water, to 100 ml.; pre-adjusted to pH 6-5-7, 

The-inoculum consisted of a spore suspension of a 
Wakiman's strain of S. griseus. The ash of the wheat 
bran extract was obtained by heating the total solids 
in an electric furnace at a temperature of about 
1,000? C. for 10-14 hours. No attempt was made to 
dissolve the ash before adding it to the medium. 

The accompanying table shows that addition of the 
ash at 500 mgm. per 100 ml. to medium II increased 
the streptomycin production to practically the same 
as that when S. griseus was grown in medium I. 
The ash content of medium I is 453 mgm. per 100 e.c. 

Effect of wheat bran extract ash on streptomycin formation 

Reaction of medium Streptomycin in 
(days) ugm. per ml. 
45 6789 
69 111 114 109 92 91 
24 24 
24 
22 


28 ' 8 
25 28 61108 93 92 





(mgm./ 
100ac.) | 4 6 6 7 8 8 
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A similar observation regarding the role of inorganic 
constituents of corn-steep liquor in penicillin formation 
has been recorded‘. Recently fatty acid-like com- 
ponents have been isolated’ from solid wheat bran, 
and it has been suggested that these might explain 
the good antibiotic production by micro-organisms 
in wheat bran. Neither the aqueous extract of wheat 
bran used by us nor its petrol-soluble fraction has 
shown any antibacterial activity., The data presented 
above suggest that the good yields obtained by using 
the bran or its aqueous extract is independent of any 
influence likely to result from the antibacterial 
activity of the fatty acid component of the bran. 
Further work regarding the role of the different 
elements present in the ash is in progress. . 

My thanks are due to Dr. K. M. Pandalai for his 
suggestions, to Prof. V. Subrahmanyan for his interest, 
and to Merck and Co., Rahway, N.J. I acknowledge 
the financial support from the Council for Scientific 
and Industrial Research, India. 

R. RAGHUNANDANA Rao 

Department of Biochemistry, : 

Indian Institute of Science, 
Bangalore. May 17. 
1 Sreenivasa Rao, S., Nature, 164, 83 (1944). . 
2 Raghunandana Rao, R., et al., (in the press). 
3 Raghunandana Rao, R., et al., Nature, 158, 241 (1946). 
4 Knight, Science, 102, 6 (1945). . 
* Humfeld, H., J. Bact., BÀ, 613 (1947). 
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Inhibition of a Succinic Aerodehydrogenase 
System by Surface-active Agents 

A NUMBER of detergents of different types have 

been found to depress the oxygen uptake of a homo- 


genate of rabbit liver in presence of succinate (see 
accompanying table). : 





























































Class of tration of | 9% T 
ass 0 ration o: n- 
Compound tested deter- compound nibition 
gent 
Sodium cetyl in M/1,5000 70 
sulphate anionie MI7,500 16 
Sodium satt w Eiso 
propyl-subs: e 3/300 62 
naphthalene-sulph- anionic MJ1,500 25 
Bile palis. iere 
urocholate, sodium - Mj 97 
glyeocholate, mol. | 9nionic Mj: bo 89 
wt. taken as 500) 
Cetyl polyethylene- ü M/7,500 88 
oxide nentra M]200,000 33 
Cetyl trimethyl 
ammonium chloride | Cationic 
Dodecyl pyridinium : MI500 100 
bromide , | cationic a00 —228 





* Stimulation of 32 and 22 per cent respectively. 


The functioning of the enzyme system studied 
appears to be profoundly disturbed by a change 
in the surface activity of the preparation irrespective 
of the specific nature of the substances producing 
this change. 

My thanks are due to L.C.I. (Dyestuffs), Ltd., for 
gifts of chemicals. 

. Donarp HOoOKENHULL 

College of Technology, 

Manchester 1. 
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Vascular Wilt Disease "of Oil Palms 
inc Nigeria: 


In 1946, I observed and diagnosed a vascular wilt 
disease of oil palms (Elis guineensis) in the Belgian 
Congo, a strain of Fusarium oxysporum being con- 
sistently associated with the necrosed wood vessels}. 
An investigation in 1947 of diseased oil palms in 
various Nigerian plantations by Messrs. S. de Blank 
and F. Ferguson, of the United Africa Co., led them 
to the conclusion (private report) that vascular’ wilt 
disease was also present in Nigeria. - Cultures. which 
they submitted to me for identification consisted of 
strains of F. oxysporum very similar to those which I 
obtained in the Belgian Congo. During the present 
year; in an inspection of oil palm plantations in 
Nigeria, I obtained full confirmation of the presence 
of vascular wilt disease. Some plantation areas show 
how severe, this disease can be, many 8-12 years old 
palms being killed off, together with the younger 
replacements. An important addition to our know- 
ledge is that infected vascular strands can be ob- 
served in seedlings 18-24 months old: from these, 
Fusarium oxysporum and other species of Fusarium 
have been isolated. This fact may materially shorten 
the. programme of breeding resistant varieties. 

In Nigeria, as in the Belgian Congo, a leaf disease 
known as patch yellow has also an associated strain 
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of Fusarium oxysporum, this strain being different 
from that isolated from necrosed vascular strands?. . 

These observations give me an opportunity of 
saying that, broadly speaking, the major plantation 
problems are common to the whole oil palm region 
of West and Central Africa, Accordingly, it is to be 
hoped that the closest co-operation will be main-. 
tained by all bodies interested in the welfare of this’ 
important industry. à 


C. W. WARDLAW ' 


Department of Cryptogamic Botany, 
University of Manchester. 
Oct. 11. 


! Wardlaw, C, W., Nature, 158, 56 (1946). 
a Wardlaw, C. W., Nature, 158, 712 (1940). 


Bacteriophage Typing of Untypable 
Salmonella typhi Organisms 


Srraivs of S. typhi reported as being untypable . 


by bacteriophage figure largely in previous reports 
and vary between 30 and 8 per cent of the total! 

Using a modification of the method described by 
Craigie for typing, the group of untypables can be 
divided into three more or less distinct sub-groups. 
The first is characterized by all specimens from the 
same source of infection giving a standard pattern 
throughout with certain Type II bacteriophages: 
This pattern reaction identifies the close relationship 
of the strains to one focus, but does not allow the 
strains to be classified into.any one of the recognized 
twenty-four groups. The second subgroup, and the 
larger in my series, are strains which give no reaction 
with Type IL 'phages, but react to pooled Types I 
and IV ’phages with clear, complete, confluent 
lysis. These types may easily be considered to be 
new types; but with the technique to be described, 
most can be classified into the existing ones. The 
third group are those in which Types I and IV 'phages 
have little or no feaction, although the organisms 
may or may not havea Vi antigen content. ^. 

From a series of symptomless carriers in oné’ area 
there were isolated “‘rough’:typhoid organisms, sug- 
gested by the biochemical findings, for they were auto- 
agglutinable in both normal and 0-2 per cent saline 
solution. Observation of the cultures showed them 
to be heavily contaminated with a naturally occurring 
anti/O "phage. When the "phage content was reduced 
in amount, the agglutinations were characteristic, and 
the organisms reacted with confluent lysis to I and 
IV ’phages and also were all lysed by specific Type IL 
G "phage. This series was presumed to be an example 
of excessively ’phage-contaminated Type G S. typhi, 
which had spread from one person to another in the 
roughened form, 

This technique of growth in anti-phage serum was 
applied to a series of previously untypable strains, 
and most of them have now been assigned to known 
*phage types. Most difficulty arises with the sub- 
group characterized by its pattern reaction, for 
although these strains can be altered to the second 

mgroup (that is, lysis only with pooled I and IV 
*phages), so far it has not been easy to classify them 
«further. 

These three subgroups would seem to be due to 
the same biological process in action. The groups 
are not clear cut and merge into one another. The 
individual variation of V — VW — W seems to run 
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parallel to the colonial population change of smooth: 
to rough in that the roughness is due to the same: 
process acting on smooth organisms. 

It would seem that bacteria contaminated with 
bacteriophage show the phenomenon of partial and. 
complete interference to specific 'phage action. The 
loss or lowering of bacterial resistance to concomitant. 
"phage is responsible for the change from V—VW—W 
and even to rho forms. , Outbreaks of typhoid fever 
have occurred, where the S. typhi isolated gave 
partial or complete interference to specifie "phages 
and rendered the organisms untypable, in that 


' they could not be assigned to group 1—24. It is of 


interest to note that untypable forms occur towards 
| the end of outbreaks caused by specific 'phage types. 
'* When these previously untypable strains are rendered 

typable by the above method, they are found to be. 

of the same 'phage type as the outbreak. As with. 
, communities, so with individuals, it is not infrequent. 

that in & clinical relapse the organism isolated is: 
; of the untypable group. Examples of these untypable- 
, S. typhi from: relapses have been identified as being: 
of the same "phage type as the initial infection., 
i Bacteriophage is widely distributed in Nature.. 
t Among the Gram-negative bacilli, 'phages have been. 
isolated here from S. typhi, paratyphi A, B and O,. 
various other members of the Salmonella group, most 
‘strains of dysentery, Proteus, Pyocyaneus and Qoli- 
'forms, &nd they are especially numerous on Paracolon. 
organisms. It would seem as if most of these organ- 
isms have the weakness whereby they lose their- 
resistance to "phage and become contaminated. From 
this point of view, itis not happy symbiosis, for the. 
contamination alters the organism. 

James M. DUNBAR 

Central Pathological Laboratory, 

i M.E.L.F. 


i 
*Craigie and Yen, Brit. Med. J.,11, 1293 
J.,1, 435 (1943). Wilson, J. F., J. 


(1037). Felix, A., Brit. Med, 
R.A M.O., 4, 186 (1947). 


Distribution of Shell Porphyrins in Mollusca.. 


, RED fluorescence due to porphyrins in molluscan : 
shells has been known for some years (Furreg and: 
Querner, 1929 ; Fischer, 1930, 1934, 1937 ; Walden- 
strom, 1937 ; Tixier, 1946) ; but its exact distribution 
has not been described. In an investigation of the. 
phylogenetic relationships of shell pigments, I have - 
examined some three thousand species from many: 
gastropod and pelecypod genera by ultra-violet 
fluoroscopy. Detailed findings in this investigation, 


together with data on the chemistry of shell por- . 


phyrins and other acid-soluble pigments, ‘will appear - 
in.due course in the Biochemical Journal. . 
The distribution of porphyrins follows the known 
anatomical affinities of molluscs very closely. They 
occur widely in the Archzxogastropoda, but disappear - 
among the Turbinids, in which Krukenberg (1883). 
and Tixier (1947) have demonstrated a predominance 
of 'linear tetrapyrroles, and are absent from the- 
Mesogastropoda as far as the Lamellariacea. A focus. 
of porphyrin deposition covers this section and 
overlaps into the Cypreacea. The characteristic - 
fluorescence recurs in the tectibranch opisthobranchs . 
and in Umbraculum. Isolated species of Marginella, .. 
- and one species of T'orínia, also deposit porphyrins. 
Among the pelecypods, I found them in the Anomiide, 
Pinnide and Pteriide, and in. Wenus (Clausinella) » 


fasciata, Gafrarium divaricatumand Sunetta solanderi. . 
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They were absent from other pelecypods examined. 
No porphyrins were detected in the shell of any land 
form, or of any freshwater pulmonate. 

The main genera in which shell porphyrins have 
been shown to occur are listed below, the sign * 
indicating that the property is widespread in the 


group. 


Clypidina Monodonta Hydatina 
* Fissurella * Angaria * Bulla 
Lucapina Leptothyra Acteon 
Acmaa Lithopoma Haminea * 
dd Tie “dpa 
meulus 8 aculum 
* Ethalia Neritodryas Enigmoma 
*Isanda Neritina Anomia 
*Monilia . Lorinia *Pteria 
Thalotia *Trivia *Pinctada 
us *Erato *Malleus 
*Umbonium *Velutina Isognomon 
Gibbula Cypraa Pinna 
Livona Marginella Venus 


"They oecur also in several Loricates, and in two 
Scaphopods. 

Distribution in the outlying groups is well ENTEN 
in Cypræa it is confined to the section Luria (cinerea, 
isabella, pulchra), Erronea subviridis and Cyprea 
mappa. In Marginella, it centres round M. ornata. 
Individual variation is very marked. The pattern 
of distribution in an individual species may or may 
not coincide with the visible pigment; in some forms 
it is generalized, in others confined to a single band 
or patch. In Gibbula cineraria, only the topmost 
whorl and protoconch usually fluoresce. 

The porphyrin content of most forms is chromato- 
graphically separable from the main colouring matter. 
Details of the pigments detected, which are numerous, 
and of the identity of the porphyrins, will be given 
in forthcoming papers. | 

Marked porphyrin fluorescence was detected not 
only in Gibbula cineraria from the Clyde Beds (post- 
Pleistocene), but also in Pteria media from the London 
Clay and several species from the Calcaire Grossier 
(Paris Basin, Upper Eocene), namely, Fissurella 
squamosa Desh., Angaria calcar Lk., A. lima Lk., 
T'ectus crenularis Lk. 

The following is a list of British recent Mollusca 
found to deposit shell porphyrin : 


Patelloida virginea Mull. Velutina velutina Mull. 
Gibbula magus da C Erato voluta Mont. 
Gibbula cineraria L. Trivia monacha da C. 
aQantharidus striatus da O. Trivia arctica Mont. 
° Monodonta lineata da C. Acteon tornatilis L. 
* Tricolia pullus L. Venus fasciata da C. 
Theodoxus fluviatilis L. 


7 ALEX. COMFORT 
Department of Physiology, 
London Hospital Medical College, 
London, E.1. 
x June 12. 
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Oscillographic Analysis of the Gravity and 
Vibration Responses from the Labyrinth 
of the Thornback Ray (Raja clavata) 

In a recent communieation!, one of us. (O. L.) 
reviewed the results so far obtained, by the oscillo- 
graphie method, in the study , of the -non-acoustic 
function of the vertebrate’ ear. In that review a 
preliminary account was given of tlie, Yeaction to 


gravitational stimuli and. linear accelerations of the - 


otolith organ in the recessus utrieuli of the elasmo- 

branch labyrinth. - It .was shown that the otolith 

organ of the utriculus is sensitive to positional 

changes about any horizontal axis, and to linear 
\ 
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acceleration usi) Straight-line translations. The 
faet that the organ i$.n not restricted to respond to 
displacements in only one plane of space invited the 
conclusion that the utrioulus may well be the only 
otolith organ concerned with the maintenance 
of equilibrium, leaving the otolith organs of the pars 


‘inferior of the labyrinth (saeculus and lagena) free 


for the reception of vibrational stimuli. This function 
has, in fact, been conclusively demonstrated to be 
pees in the pars inferior ot che labyrinth of bony 

hès. C 

During the past summer we have been able to 
extend our electrophysiological experiments on the 
labyrinth of the ray to the pars inferior, and we have 
succeeded in obtaining, by direct recording from the 


'nerve branches supplying all its sensory epithelia, 


single-fibre responses of accurately localized origin. 
The results, the quantitative aspects of which are 
at present being analysed and prepared for publication 
elsewhere, can be qualitatively summarized as follows. 

In the elasmobranch labyrinth the utriculus is not 
the only gravity receptor. Equally good but qualit- 
atively different gravity responses can be recorded 
from the otolith organs of the sacculus and of the 
lagena. In the lagena the whole macula acts as a 
gravity receptor,. whereas in the sacculus gravity 
responses are confined to the posterior part of the 
macula immediately adjoining the lagena. The lateral 
part of the sacculus macula, which is innervated by a 
number of separate branches of the ramus. inferior 
of the eighth. nerve, shows clear and characteristic 
nerve-impulse responses to low-frequency vibrations 
of the substrate. These spike responses are accom- 
panied, but in our opinion not caused, by the well- 
known Wever — Bray or ‘cochlea’ effects, which can 
always be picked up from the membranous wall of the 
exposed labyrinth during vibrational stimulation®~’. 

Apart from the lateral part of the sacculus macula, 
the sacculus was found to contain yet another highly 
sensitive vibration receptor. This is the macula 
neglecta, which is lodged in the medio-dorsal aspect - 
of the sacculus and is innervated,by a separate long 
nerve branch, contaiging relativély thick and there- 
fore ‘avidly conducting: fibres. ‘The sensorium of the 
macula neglecta is small and nÓt;covered by a lime- 
encrusted otolith membrané. It lies opposite a large 
membrane-covered window-in the dorsal wall of the 
cranium, which was first described by Scarpa! as 
fenestra ovalis, a term which assumes a new signific- 
ance in the light of our experiments. This is, so far 
as we are aware, the first information about the 
hitherto completely unknown function of the macula 
neglecta of the vertebrate labyrinth. 

The vibration response of the elasmobranch 
labyrinth is, however, not confined to the pars 
inferior. The utriculus macula is only partly.covered 
by its lime-encrusted otolith membrane. un- 
covered portion of it, the lacinia, extends upwards 
to the roof of the recessus utriculi. We were able to 
isolate the nerve twigs supplying the lacinia and ob- 
tain single-fibre spike responses to vibrational stimuli, 
which did not materially differ in range and sensitivity 
from the saccular responses. In contrast to „the 
immediately adjacent parts of the otolith-bearing 
utriculus macula, the lacinia does not respond to 
positional changes. 

The experiments described above thus bring to a 
conclusion the point by point oscillographie analysis of 
the function of all known sensoria of the elasmobranch 
labyrinth on the basis of accurately localized single- 
fibre responses. 
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This summer's work was again ‘carried out ot the , 
Laboratory of the Marine Biological Association at, 
Plymouth with the aid of a Royal Society grant from’ 
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the Parliamentary Grant-in-aid of Scientific Investiga- ' 
tions, while one of us (O. L.) was privileged to hold' 
the Physiological Society's Table at that Laboratory. , 
Our special thanks are due to the director and staff ` 


of the Laboratory for their most generous support 


in providing the considerable amounts of living : 


material and technical research facilities without 
which the work would have been impossible. 


OTTO LOWENSTEIN 
: T. D. M. ROBERTS 
Zoology Department, 
University of Glasgow. 
Sept. 20. 
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Delayed . Neutrons 


Iw his paper “Mechanism of Nuclear Fission", 
Bohr! has explained the emission of delayed neutrons 
from certain members of the fission chains as due to 
the product being in a sufficiently highly excited 
state after the emission of B-particles. Of the other 
possibilities, production of delayed neutrons by (y,n) 
reaction by the y-rays after a B-disintegration, follow- 
ing Bohr, can be excluded simply because of the 
absence of sufficiently energetic y-rays in fission 
chains reported in the Plutonium Project Report?. 

There is, however, another type of reaction, namely, 
electro-disintegration or (e,n) reaction, the possibility 
of which for the emission of delayed neutrons cannot 
be ruled out. Recent experiments of such reactions 
lon heavy elements bys Skaggs ‘et al.? have shown: that 
these reactions have'éross-sectións less than those for 
photo-disintegration only by a few hundred times, 
and the reports? of photo- and electro-disintegra- 
tion of Be? show definitely that their threshold 
energies are exactly equal. These facts lead to the 
conclusion that photo- and electro- disintegrations are 
sister reactions differing in their cross-sections only. 
As & matter of fact, we may infer that delayed 
neutrons would be ejected, by a process similar to 
electro-disintegration,’ spontaneously in the nucleus 
pone by those particles of unusually high energy 

itted by certain members of the fission chains, for 
Marple, Kr?" and Xe!?*. As a result, though the 
neutron emission is instantaneous, they will be 
emitted throughout the half-life of 8-emission 
analogous to the case of the y-emission which, 
though instantaneous, yet follows the preceding 
B-life. This has been found actually to be the case 
for Kr*' and Xet, where neutrons follow the Q-life. 
Our inferenge is that the high-energy electrons are 
responsible for ejection of neutrons from Kr®? and 

e138? by electro-disintegration. 

Recently, workers* in the Berkeley Laboratory 
have detected a delayed neutron emitter in the low 
mass-number region by bombardment ,of the oxygen 
nucleus with 195 MeV. deuterons., ' According to 
them, N!" changes to OY by emission of B-rays, and 
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this O7 in its turn ejects delayed neutrons. But from 
the point of view of electro- disintegration, we may 
infer that,it is N!* which emits f- rays of ~ 6:2 MeV. 
and goes over to O!*. The remaining nuclei of N!* 
are undergoing electro-disintegration simultaneously 
by these high-energy B-particles, and become N!5 by 
emission of delayed neutrons, so that N!* and not 
O*™ is the delayed neutron emitter. This assignment 
of N?’ fits in exactly with the scheme of disintegration 
found in the case of Kr’? and Xe!, whereby the 
nuclei of the same element emit B-radiation and 


, neutrons simultaneously. 


S. Das 
; Institute of Nuclear Physics, 
92 Upper Circular Road, 
' Caleutta. 


: 1 Bohr et al., Phys. Rev., 60, 426 (1939). 

* Plutonium Project Report, J. Amer. Chem. Soc., 68, 2411 (1940). 
* Skaggs et al., Phys. Rev., 73, 420 (1948). 

'* Goodman, Nucleonics, 1, 22 (1947). 

* Wiedenbeck, Phys. Rev., 69, 235 (1940). 

* Knable et al., Bull. Amer. Phys. Soc., 28, (3), 20 (1948). | 
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Reduction of Dead Times in Geiger - Müller 
Counters 


TE significance of the positive ion shéath, faring 
in the immediate vicinity of the wire in a Geiger — 
Müller counter during a discharge, has been discussed 
by the Montgomeries! and by Stever?. 
them, the positive ion sheath is directly responsible 
for the dead time occurring in the counter after each 
discharge ; ; the dead time is identified with the time 
necessary: for the sheath to move sufficiently far from 
the wire for the field to be restored to a value at 


According to’ 


which the next event can be detected. Following” 


this, Simpson? and Hodson‘ investigated the pos- 
sibility of reducing the -dead time by bringing the 
ion sheath back to the central wire and collecting it 
there. For this purpose they employed circuits by 
means of which the wire potential could be switched 
&bout 100 volts negative with respect to the cathode 
for a few microseconds after each discharge. Dead 
times as low as 20-30 microsec. were obtained in this 
wa; 

i consideration of this problem suggested that 
the major part of the reduction in dead time achieved 
was not due to positive ion collection but to the 
localization of the ion sheath, which is thus prevented 
from spreading along the whole of the wire, leaving 
the remainder of the counter sensitive to further 
ionizing events. This possibility is consistent with 
the known spread velocity of the ion sheaths? ‘and 
with the estimated operating speed of the circuit. 

In order to confirm this suggestion, and to show 
that it is not necessary to reverse the wire potential 
and resort to ion collection to obtain shorter dead 
times, & circuit has been used to reduce the wire 
potential to within 20-30 volts of that of the cathode 


for 'about 1 microsec. after each count. Pulses from ' 


a counter operated in this way have been observed 
on a triggered cathode ray oscillograph, and dead 
times of 3-4 microsec. have been obtained, the limit 
being imposed by the recovery time of the electronic 
circuit. The dead times in this ease refer to the counter 
as a' whole; individual parts of the counter involved 
in any one count may be insensitive for much longer 
periods. 

Further confirmation has been obtained in an, 
experiment using a brass-walled counter, 38 em, long 


, 
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and 2 em. in diameter, filled with 10 cm. pressure 
of argon and 1 em. of alcohol. This counter was 
operated both with and without the switching circuit. 
Photo-multipliers (RCA 931.4), mounted opposite 
mica windows in the counter wall at each end of thd 
tube, registered the counts occurring in these regions 
of the counter. A suitable counting-rate was obtained ~ 
when beta-rays from P? were passed into the counter, 
at right angles to the wire, through an aluminium 


window at one end. i 


End nearsource End remote from source 


(counts per min.) . (counts per min.) 
Normal operation 8614 3786 
Counter operated with \ ' 
switching circuit 8526 42 


The results quoted in the table are average values 
and have been corrected for the background. The first 
column gives the counting-rate registered by the 
photo-multiplier at the end of the counter near the 
source, while the second column shows the counting- 
rate‘at the other end. It is seen that when the 
circuit was operating, 99 per cent of the discharges 
` did not reach the far end of the counter and were 
localized near the source end of the counter. 

A similar experiment, performed with & collimated 
beam of gamma-rays and using a divided cathode 
counter, kindly lent by Dr. Craggs, has shown the 
same effect. 

Circuits in which the wire voltage is reduced instead 
of „being reversed have the great advantage that 
, Spurious counts are less likely to occur. This is so 
' because, in the case of positive ion collection on the 
wire, there is & possibility of producing secondary 
electrons from the wire by the ionic bombardment* 
and subsequent formation of negative ions. Ap 

_increase in the rate of spurious counts has indeed 
been observed when reversing, circuits have been 
used under the same conditions. 

Finally, it is suggested ‘that the pulses from a 
photo-multiplier, used to detect the light produced 
during the formation of.the ion sheath, might find 
applications where fast rise times are required. This 
possibility is being investigated. . 

B. CorrrNGE 
George Holt Physies Laboratory, ` 
University of Liverpool. 

June 17. 
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Crystal Structure of d-Tartari€ Acid 


WE have'been making a study of the crystal 
structure of d-tartaric acid by X-ray analysis. This 
is a classical substance which presents pome little 
difficulty in complete analysis owing to its low sym- 
metry and to the absence of a heavy or replaceable 
atom. 

The unit cell dimensions obtained by us were in 
'agreement with those reported’ by Astbury? and by 
Reis and Schneider*, but the structure suggested by 
Astbury did not agree with our X-ray intensity data. 
We took sets of Weissenberg photographs about the 
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three principal aevetalloueaphie. axes, and calculated 
sections of the Patterson ‘function at various y-levels. 
These sections enabled an approximate structure to 
be derived quite quickly. This structure gave fair 
intensity agreement of the (hk0), (ROL) and (ORI) 
planes, and permitted the evaluation of Fourier pro- 
jections down the three axes.’ These projections are 
now being used to obtain more accurate values of 
the parameters. 

' A complete description of the structure is as follows: 
class, monoclinic sphenoidal ; space group P2,; cell 
dimensions, a = 7-73, b= 6-05, 6 = 6-18 A, B= 
100° 17’, containing two molecules C,H40,; para- 
meters in Lundredths of cell edges (apart from a 
possible inversion through the origin): 


"a y z æ y z 


Oi 35 0 5 
o, 43 0 99 Cs 30 99 28 
Os 61-89. 81 Cs 4b 1 19 
Or 31 ' 41 7196 Ge 2 2 17 
0, 94 8-57 Cs 3 2 98 
Or 98 .40 384 


The molecule has essentially the same configuration 
as in Rochelle salt?, and neighbouring molecules are 
held together by a system of hydrogen bonds. The 
structure is still in need of refinement, and it is hoped 
to publish later more accurate values of the para- 
meters, togéther with fuller details of the work sum- 
marized above: 

C. A. BEEVERS 
F. STERN 
Dewar Crystallographic Laboratory, 
f University of Edinburgh, 
K Edinburgh 9. i 4 
June 26. s 
1 Astbury, W, T., Proc. Roy. Soc.. A, 108, 506 (1923). , 
* Reis und Schneider, Z. Krist., 89. 62 (1928). 
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Intergranular Corrosion of Pure Aluminium 
in Relation to the Behaviour of Graint 
= Boundaries during Melting* 


Iw two previous papersb? wè ' showed in the case 
of pure aluminium recrystallized by the ‘critical 
deformation’ method that the rate of etching 
of the grain boundaries by hydrochloric acid was 
more influenced by the relative orientations of ad- 
joining crystals than by impurities in the metal 
itself. Thus the grain boundaries in two aluminium 
specimens of 99-99 and 99-998 per cent purity were 
corroded at the same rate in the case of crystals 
oriented at random, whereas the boundaries separ- 
ating crystals of nearly identical relative orientations, 
or straight twin boundaries*, were not corroded atb all, 
-regardless of the duration of etching and the con- 
centration of the reagent. We have already reported 
a similar effect? when studying the micrographic 
etching of boundary lines in high-purity aluminium. 

"In order to compare the crystal boundaries obtained 
by recrystallization in the solid state with those 
obtained by solidification, we have been led to a 
careful study of the melting process itself. Chalmers‘ 
showed that the grain boundaries of high-purity 'tin 
had a melting temperature lower than that usually 
accepted for tin in the mass. We have now observed 
a similar effect in the case of high-purity aluminium 
by employing a simple device which was used by 
one of us? in the study of supercooled aluminium. 

* Translation by Dr. N. Stuart. 
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A seciens ulus piece of lott, i mm. thick and 
10mm. x 130mm. surface! "Was heated on & perfectly 
horizontal kaolin block inside a furnace permitting 
of a.temperature gradient of 10? between the ends 
of the sample, so that’ one end may be molten | 
while the other remains solid. If the metal is pre- 
viously polished electrolytically, a zone may easily 
be observed (Fig. 1) as hollow lines where only grain 
boundaries are molten. The twin boundaries remain 
unaltered, however, thus giving evidence of a melting 
temperature nearly or quite equal to that of the 
crystals themselves (Fig. 2), and, as in the caso of 
intergranular corrosion by hydrochloric acid, these 
also possess peculiar properties. 


| 





Fig. 1. Transition of melted sto solid metal: 


A, entirely solid 
B, boundaries only melted; C, partially, melted orystals; 
D, entirely melted. (x1) 


Unmelted twin boundary among melted ordinary 
boundaries. (x 5 


Fig. 3. Difference of intergranular. a between an unmelted 
boundary T and a melted boundary M. («x 5) 

Fig. 4, .Inverted corrosion by 80 per cent hydrochloric acid on 

pure aluminium heated for 15 hr. near the melting point. (x 5) 


metal; 


Fig. 2. 


It might be thought that this characteristic be- 
haviour of the boundaries during melting is related to 
their more or less disordered ‘transition’ structure, * 
and that as a consequence of this their etching by 
hydrochloric acid would be different according to the 
relative orientations of adjacent crystels. Actually, 
as is shown in Fig. 3, the width of the intergranular 
groove due to etching in 30 per cent-hydrochloric 
acid is very small and constant in the case of a 
sinuous twin boundary which had not. been melted, 
whereas it is very large and irregular in the case of 
the molten boundary separating crystals of random 
orientation. ` 

In conclusion, when the metal was heated for a 
long time (15 hr.) near the melting point, we observed, 
in certain eases, an inversion of the corrosion; for 
example, hydroohlorie acid only dissolved the "bulk 


Š chromium. 


. Mrd RR 


U R E 855 


of the crystals, leaving their boundaries uncorroded 
as.a very thin surviving partition (Fig. 4). We 
intend to investigate how this inverted corrosion 
ocourg. / ' 

G., CHAUDRON 

P. LACOMBE 

i , QN. YANNAQUIS 
Laboratoire de Vitry, . 
Centre National de la Récherche Scientifique, 
' Vitry (Seine), France. 
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A New Carbide in Chromium Steels 


Iw the course of X-ray investigations on the car rbides 
formed in chromium and tungsten steels, a pHase 
was encountered of a crystal structure identical with 
that of austenite, which at first it was thought to be. 
In fact, it proved to be a true carbide of iron and 
Its carbon content of 9:4 weight per 
cent carbon is similar to that in Cr,C, (9-1 per cent C), 
(compared with the maximum carbon solubility in 
‘austenite of only 1-7 per cent (at the eutectic in the 
jron-earbon system, chromium only decreasing this 

alue) The carbides known in plain chromium steels 
since Wesigren’s' early researches. are (Or,Fe),C, 
(Fe,Cr); C and (Cr,Fe),C,, all of which, as well as the 
present one, I found it possible to produce in the 
same steel by different heat-treatments. The carbide 
is believed to be of interest for its own sake, but also 
for more fundamental reasons given below. 

The structure, as in austenite, is face-centred cubic, 
with interstitial carbon to approach the NaCl type 
of lattice possessed, for example, by titanium, vana- 
dium and niobium carbides. The cube edge is. 
d, = = 3-611] EX. + 0-0002, but variations in Cr : Fe 
ratio, and in carbon content, and therefore spacing, 
are liable to occur, and the lattice is probably a defect 
one. The carbide is non-magnetic. 

p The compound is stable only at high temperatures, ' 
but by quenching the stee} it can readily be retained 
at room temperature in a metastable state. On 
annealing at 1,000° C. or at lower temperatures, true 
trigonal (Cr,Fo),C, is,formed.  'The carbide was 
obtained by eleotrolytie extraction from a 6 per cent 
chromium, 1 per cent carbon steel, quenched from 
1,250? C., the resulting phaso-constitution being ; 


Extract Bulk steel (before extraction) 
‘Austenite’—large amount. Martonsite—large pinout.. (4) 
(Or,Fe),0,—s amount. 'Austenite'— small a 


After a heat- treatment aimed at low- -temperature 
equilibriund (anneal at 800° C., 3 hr., then 590° C., 
3 hr.), the same steel showed, in contrast : 


D 


Extract Bulk steel 
(Or; Fe),0,—almost pure Ferrite—large amount. (B) 
i (Cr, Fe)yCs-—medium amount 


‘The carbon analysis-of extract A gave 9-4 per cent 
carbon, of B, 8-7 per cent carbon, that is, both 
closely surround the Cr,C, value of 9-1 per cent 
carbon. (The slight deficiency in B, if significant, 
falis into line with the presence of cementite, while 
thé excess in 4 ial & stoichiometric formula for 


856 


the cubic carbide, yet richer in carbon than Me,C;, 
such as Me,C.) To differentiate the carbide ‘from 
austenite it will here be referred to as "V. , — 
From the point of view of structure chemistry, the 
. present carbide may be shown to fall naturally into 
place. Petch? has shown that in austenite the carbon 
atoms occupy the octahedral positions ;~ but, even 
for maximum saturation, only one among twelve of 
these sites is filled. On the other hand, within the 
: group of carbides of NaCl type of structure, carbon 
atoms begin to be omitted from the ideal MeC lattice 
in a manner complementary to the austenite solid 
solutions, as'becornes apparent when arranged accord- 
‘ing to the periodic table: ; 


N 
Group : / IV v vI vu VII 
Cubie TiC — VC: —— y pe —- austenite 
carbides : a approx. (Fe,Mn,Co,NI).C 
` (Cr, Mn, Fo),4C. f 
' r, Mn, Fe 
Zro —— Nb; ] "t 

epum 

on atom 
ratio: 1 1:3 2:8 3:8 212 


In this series, chromium and manganese occupy 

` transitional positions ; of their carbides, one simulates 
the eubie, one the hexagonal, and one the ortho- 
rhombic symmetry òf those of the surrounding ele- 
ments (VCs, Mo,C and Fe;C respectively). But 
(Cr, Mn,Ee),,U,, though belonging to the cubic class, 
does not actually adopt the NaCl structure, having a 
complex unit cell with 116 atoms. The Q-phase thus 
bridges a gap between austenite and the, rock-salt 
type of carbides, being isomorphous to both and 
consistently falling into the above sequence of metal/ 
carbon ratios.: Ín this light, austenite may, incident- 
ally, be itself regarded a3 8 ‘carbide’, being the 
ultimate member of the cubic group. 

The substitution in 9 of chromium by manganese, 
to give an analogue to } in plain manganese steels, 
is highly probable, though its existence has not, to 
my knowledge, been reported and may well in the past 
have been obscured by the predominant austenite. 

The following implications of the -carbide are 
suggested. ` 
.(1) Its existence imposes caution in interpreting 
an apparent austenite as such, when occurring in a 
ferrite or martensite matrix. Spacing measurements 
or the mizroscope will not necessarily decide between 
austenite and dj. . Ín high-speed steels, for example, 
the ‘persistent’ portion of retained austenite which 
only repeated tempering can destroy is quite liable 
to involve carbon-enriched t, or & solid solution of its 


ype, X. 
. (2) The carbide can be produced in chromium- 
bearing tool or magnet steels, where, in view of its 
structure and composition, it would tend to induce 
physical properties compromising between & hard 
carbide and the more ductile austenite. 

(3) Being stable only at high temperatures (though 
metastable at lower ones) and tending to transform 
into either trigonal (Cr, Fe),0,, (Or,Fe),,C, or coment- 
ite, or assemblies thereof, the carbide holds promise 
of showing precipitation hardening effects, that is, 
by one carbide nucleating within another. 

(4) Since the lattice dimensions are favourable to 
the formation of high-temperature solid solutions with 
austenite in chromium—nickel heat-resisting and 
stainless steels (but only for certain composition 
ranges), its tendency to segregate from the matrix 
and at the same time itself to decompose is likely 
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to influence ereop-resistance and high- tenp aie 
strength. X-ray analysis conducted in these labora- 
tories on _heat-resisting steels actually reveals 
sequences of ostensible ‘austenites’ of varying lattice 
parameter, some of which probably represent }-phases 


~ intermediate in composition to the austenite base and 


the co-existing close-packed cubic TiC type carbides. 

(5) Prepared synthetically, Ų is a carbide of possible 
interest in sintered hard-metal materials, particularly 
being isomorphous with titanium carbide as well as 
with metallic cobalt and, on structural grounds, 
probably also intersoluble with tungsten carbide. 

An account of the work on carbides in steels, of 
which this forms part, will be published elsewhere. 
I wish to thank Mr. D. A. Oliver, director of research, 
B.S.A. Group of Companies, for his interest and 
encouragement, and Mr. E. Harpham for the carbide 
extractions. 


i h H. J. Some 
B.S.A. Group Research Centre, 
Sheffield, 11. 
June 24. 
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Photochemical!’ Action of Ethylorthoformate 


Ciamician and Silber! showed that when an ethyl 
alcohol solution of benzophenone is exposed to sun- 
light, the aleohol is oxidized to aldehyde and the 
ketone reduced to benzpinacol ; in the place of ethyl 
alcohol, ¿isopropyl alcohol has frequently been used?. 


2 Ph,C : O + CHMe,OH Sunlight 
Ph,COH.COHPh, + Me,CO. 


A large number of benzophenone derivatives react 
in the presence of alcohols as above’. 

In a number of cases, -pinacols have frequently 
been obtained from diaryl ketones, as by-products, 
when the ketones were treated with aromatic hydro- 
carbons, for example, toluene*, or ether, iso-amylether, 
acetal and dimethylether of glycerol5, or with esters, 
such as ethyl acetate, ethyl malonate*, or acids, for 
example, phenylacetie aeid*. The action of aliphatic 
alcohols on quinones, for example, p-benzoquinone in 
sunlight, yields hydroquinone”. Benzil, in absolute 
ethyl alcohol, forms benzilbenzoin?. 

Y Recently, I have found that on exposure to sunlight 
of benzophenone, p,p ‘-ditolylketone, p,p' -dimethoxy- 
benzophenone and pr -dichlorobenzophenone with 
in sealed ‘Pyrex’-glass tubes, 
the éorresponding pinacols, namely, benzpinacol, 
4:4’: 4" : 4/-tetramethyl-, 4: 4' : 4" : 4""-tetra- 
4^. tetrachlorobenzpinacol 
were obtained; deoxybenzoin gave a deoxybenzoin- 
pinacol, whereas benzil yielded benzilbenzoin. On 
the other hand, the action of ethylorthoformate on 
p-benzoquinone, toluquinone, chloranil and phen- 
anthraquinone, yielded hydroquinone, toluhydro- 
quinone, tetrachlorohydroquinone and 9: 10-di- 
hydroxyphenanthrene- respectively. Identification 
of the photo-products was carried out by melting 
point and mixed melting point determination with 
authentic specimens. In all these experiments, the 
fate of, 'ethylorthoformate has not yet been in- 
vestigated. Control experiments in the dark, but 
otherwise under identical conditions, showed” no 
reaction. 
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The application of ethylorthoformate as & photo- 
chemical reducing agent in sunlight is still under 
investigation. 
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Fluoranthene Syntheses 


THE recent communication by Bergmann! on the 
formation of fluoranthene from acenaphthylene and 
butadiene prompts us to report briefly two somewhat 
similar syntheses of the hydrocarbon which have 
been developed in our laboratories. 

trans-9 : 10-Dimethylacenaphthene-9 : 10-diol* when 
heated with acetic anhydride and maleic anhydride 
readily gives 10 : 11 : 12 : 13-tetrahydrofluoranthene- 
11:192.diearboxylie acid anhydride (IL), presumably 
by formation of the intermediate 9 : 10-dimethylene- 
acenaphthene (I). Dehydrogenation and decar- 
boxylation of the product yield fluoranthene (II). 


o 
A Yo Oo 
CH : CH ie Nb 

v. bud 

EN A 7 —— ——— 

í BS ` 4 

Z X 
[ II III 


It is obvious that, by the use of substituted 
acenaphthenes or acenaphthenediols and replace- 
ment of the maleic anhydride by other ethylenic 
components, 


structure can be obtained. For example, substitution 
of maleic anhydride by a-naphthoquinone in the 
&bove reaction gives & quinone, melting point higher 
than 300°, which must have structure IV. The com- 
pound prepared by another method and regarded as 
having this structure* must be the isomeric quinone 
with formula. Ve 
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9-Methylfluorenol is known to undergo dehydra- 
tion to the unstable 9-methylenefluorene*. By heating 
the carbinol with acetic anhydride and maleic 
anhydride, the intermediate methylene compound 
gives fludranthene-3 : 4-dicarboxylic acid anhydride 
(VI), one of the nuclear double bonds being sufficiently 
reactive to participate in the Diels — Alder reaction. 
Decarboxylation gives fluoranthene (III). The reac- 
tion does not take place so readily as in the first 
method, but the structures of the products are 
unambiguously established. 

Details of these and related experiments wil bs 
published elsewhere. 

Nem CAMPBELL 


R. 8. Gow 
H. Wana 
Chemistry Department, . 
University of Edinburgh. 
June 11. 
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Sulphur-containing Steroid Derivatives 


Previous communications? have recorded the 
synthesis of antibacterial compounds derived from 
bile acids and sterols which contained basic groups, 


.8uch as the amino-, amidino- and guanido-groups. 


In general, these derivatives were bacteriostatic for 
Gram-positive bacteria, but had little activity against 
Gram-negative organisms. Whereas surface tension 
measurements seemed to reveal a relationship between 
the bacteriostatic and surface activities of the bile 
acids and their anionic derivatives?, no such relation- 
ship was apparent in the properties of a series of the 
basic steroid compounds‘. In an extension of these 
studies, we have synthesized and investigated several 


' water-soluble, sulphur-containing, steroid derivatives. 


A series of mercaptals has been obtained by the 
condensation of thioglycollic acid with various keto- 
derivatives of steroids, & reaction which occurs with- 
out a catalyst and appears to be specific for a keto 
group at position 3. For example, 3:7: 12- triketo- 
cholanic acid yielded 3: 3-di-(carboxymethylmer- 
eapto)-7 : 12-diketocholanic acid, m.p. 203°, [a]p**° 
+ 55:0°; (trimethyl ester : m.p. 78°, [«]p! 5? + 51:3?); 
3-keto-7 : 12- Vra bend ar ple acid gave 3 :/93-di- 
(carboxymethylmercapto) - 7 : 12-dihydroxycholanic 
acid, m.p. 141°, [«]p?*? + E and A*-cholesten-3- 
one afforded 3 : 3-di-(carboxymethylmercapto)-A*- 
cholestene, m.p. 122—124°, [a]p!*? -+ 108°. 3: 3-Dithio- 
phenyl-7 : 12-diketocholanie acid was derived from 
the condensation of thiophenol with 3 : 7 : 12-triketo- 
cholanie acid by a modification of the method of 
Myliuss. In a similar manner, 3: 3-di(N-acetyl-p- 
aminothiophenyl)-7 : 12-diketocholanie acid: m.p. 
165°, [x]p!*? +- 18-0?, was obtained by the condensa- 
tion of N-acetyl-p-aminothiophenol with 3:7: 12- 
triketocholanie acid. The monobasic, sulphur- 
containing acid, 3-carboxymethylmercapto-A®*-chol- . 


-estene, m.p. 145°, [x]p?:? — 34-2°, was obtained by 


the reaction of thiocholesterol with monochloroacetic 
acid. 
Treatment of tho sodio-derivative of thiocholesterol 


. with methyl iodide afforded the methyl thioether, 


m.p. 141°, [«]p18° — 24-6?, which gave, upon further 
treatment with methyl iodide,  A*-cholestene-3- 


i 
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dimethyl sulphonium iodide, mip. 165°, [x]p'*? 
— 21-3. This basic derivative was water-soluble, and 
its antibacterial activity against Staph. aureus was 
among the highest yet reported for a steroid 
derivative. 
related studies will be published elsewhere®. 
An indication of the bacteriostatic activity shown 
by the new compounds against Staph. aureus is 
shown by the data below. The figures in the second 
column refer to the limiting dilution bacteriostatic 
for Staph. aureus, tested for 24 hours at 37°C, 


8: WC nda ME AN 12- dihydroxycholanic ` i 


` 


ac 1: 4,000 
2: 3-Cerboxymethyimeroapto - A®-cholestene 1: 2,600 
: 213 OUN acetyl p-aminot lophenyl)-7 : 12- fiiketochol- ilivo 
A*-Cholestene-3- nae sulphontum iodide 1: 20,000 
A. S. JONES 
F. SMITH 
M. WEBB 
Chemistry Department, 
- University, 


Edgbaston, Birmingham, 15. 
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Construction of Troughs for Use in 
Chromatography Tanks 


Previous workers? have described methods for 
the construction of troughs for use in chromato- 
graphy. In this laboratory, a simple method of 
making troughs has been evolved which does not 
require any special apparatus or skill The finished 


trough, owing to the uneven edge of the glass, does. 


not require a glass rod or strip to hold the papers in 
lace. 

* The materials required are ‘Pyrex’ or other similar 
glass tubing of the required bore (1-14 in.), & gas-air 
blow-pipe and a 6-in. file with pointed tang. Any type 
of file or similar instrument will do, providing that the 
tang is about 2 in. long and the blade big enough to 
hold in the hand. The selected length of tubing is 
held: securely on an asbestos-topped bench by an 
assistant." The operator warms about 4-6 in. of the 
end‘ with a brush flame, and then, using a small 
intengé flame, heats an area about 3 in. square until 
soft, at which stage the file tang is pushed ih and the 
glass pulled out towards the operator. The flame 
is brought backwards about $ in. and the above 
repeated until a slit 4~5 in. long has been produced : 
the ragged edges are now heated and smoothed back 
with the file, and the whole annealed with a brush 
flame. A further 4-5 in. is now done and the above 
repeated until a slot of the required length has been 
obtained. The ends of the tube are left open until 
the slot is finished, as this allows the flame to pass 
down and anneal the glass. 

The trough is closed at each end by drawing out 
the tubing, and is adjusted in length by pressing the 
still hot ends on to an asbestos sheet. If a trough 
should fracture during manufacture or be accident- 
ally broken, the pieces may be sealed at the, ends 
and used in single-phase tanks. In this laboratory, 
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two people, both unfamiliar with glass-blowin 
technique, can produce a 36-in. trough in half an how 
H. F. ATKINSON 
Department of Prosthetics, l 
University of Manchester. : 
Oct. 1 
1 Conn. R Riba A. H., and Martin, A. J. P., Biochem. J., 34 


3 Longenecker, W. H., Science, 107, 23 (1948). 
3 Steward, F. O., Steoka, W., and Thompson, vy F., Science, 107 
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Origin of Fluctuating Galactic Noise 


SiwNcE the discovery of discrete sources of radic 
radiation in the Milky Way, special attention ha 
been given to the rapid fluctuations shown by som 
of these. It seemed possible that these could be o 
the same kind as the ‘bursts’, oceurring'in the sola 
radiation of radio-frequency. 

Ryle and Smith, studying the source in Cassiopei. 
at 80 Mc./s., made the very interesting observatio: 
that the variable component is probably not circularl: 
polarized, and they therefore conclude that its origi 
must be different from that occurring near sunspots? 

I should like to point out that at least three com 
ponents of the solar radio-radiation should bi 
distinguished: (1) the radiation of the quiet sun 


(2) the radiation of the disturbed sun, varying only 


slowly and depending on the number of spots ; (3) the 
bursts. Component (2) shows circular polarization 
but the bursts do not. This seems to be well establishec 
by the observations of Payne-Scott, Yabsley anc 
Bolton?, at frequencies of 60 and 100 Mo.[s. 

Even if their result should not be general, it i 
clear that the random polarization of the fluctuatior 
in Cassiopeia gives no evidence against an origit 
similar to that of the solar bursts. It therefom 
remains possible that these fluctuations are producec 
in individual stars. That they could be analogow 
io the disturbed solar radiation was already ver) 
improbable owing to the rapidity of the fluctuations 
and is entirely disproved now. 

Ku M. MrNNAERT 

Bterrewacht ' 'Sonnenborgh", 

Utrecht. Sept. 30. 
1 Ryle and Smith, Nature, 162, 462 (1948). 
? Payne-Scott, Yabsley and Bolton, Nature, 180, 267 (1947). 


Pror. MINNAERT has pointed out the distinctio: 
between the three components of solar radiation. Wi 
would like to make it clear that the primary objec 
of the experiment described in our previous com 
munication! was to investigate the origin of thi 
steady component of the radiation from the tw 
intense galactic sources. The results which wi 
obtained suggested that the steady component i 
produced by & mechanism similar to that of the 
‘thermal’ radiation of the quiet sun. 

‘The additional evidence, that the variable com 
ponent appears to be unpolarized, has suggested i 
Prof. Minnaert that this component is analogous t 
solar ‘outbursts’. We would agree that such ¢ 
mechanism may be responsible, although we do ‘no! 
feel satisfied that there is sufficient evidence for tl 
conclusion that solar ‘outbursts’ are unpolarized. 

. M. Rye 
F. G. SMITH 
Cavendish Laboratory, 
Cambridge. 
‘Ryle and Smith, Nature, 162, 462 (1948). 
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[SHE basic principles of this type of accelerator 
and the details of a first model producing 
0-5-MeV. electrons have already been described in 
Nature. The accelerator here described follows the 
same general design, and as the phase velocity 
approaches the velocity of light the ratio of the 
inner radius of the corrugated guide to the air wave- 
length tends towards the same liit, namely, 0-2. 
The length has been increased to two metres with a 
radio-frequency power of 2-0 megawatts so as to 
accelerate electrons to the region of 4 MeV. 

The corrugated wave-guide was designed to accept 
45-keV. electrons from the gun and to bunch them 
about & stable phase position 45° in front of the 
point of maximum accelerating field, when the radio- 
frequency power is 2-0 MW. In the first 40 om. of 
guide, the phase velocity was designed to be greater 
than the velocity of the stable electron, and such 
that the centre of the bunch moves from 45° to 35° 
as the phase oscillations die away. The accelerating 
field experienced by the stable electron increases from 
17-5 kV./em. to 20-5 kV./em. (the peak field being 
25 kV.jem. for 2-0 MW. of radio-frequency power). 
At 40 em. the phase velocity was reduced to that of 
the stable electron and the phase angle maintained 
at 35° for the remainder of the two metres*. The 
measured phase error for the full two metres of 
corrugated wave-guide was fourid to be only 18? in 
22 wave-lengths. The overall loss, including the 
improved form of feeds from rectangular to corru- 
gated wave-guide, was 2-5 db.—hence the accelerator: 
is still short. of the efficjént length*«t. 

The completed equipment, Figs. Land 2, resembles 
the first accelerator and has, in addition, a mismatch 
unit and phase shifter in the input rectangular. wave- 
guide in order to pull the magnetron frequency, and 
an arrangement for automatically sweeping. the 
magnetic field of the spectrometer in order to present 
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a ‘spectrum of output duis versus nergy directly: 


on à cathode.ray tube with a long afterglow, 
‘The accelerator was first operated in February 


: 1948. . X-ray output was obtained immediately, at 
“an energy between 3 and 5 MeV. (from lead absorp- 


tion measurements). The energy was confirmed as 
being 4 MeV. with a simple form of spectrometer. 


"The pulse of 4-MeV. electrons observed through the - 


‘spectrometer. was extremely narrow for low radio- 
frequency powers and was confined to the beginning 


of the 2-mierosec. radio-frequency pulse. For larger - 


radio-frequency powers the remainder of the pulse 
appeared at à somewhat lower energy. A small 
output was also obtained at about 1 MeV., the 
precise quantity and energy varying greatly with tlie 
general setting of the various eontrols and in par- 
ticular the currents in the focusing coils. Under 
normal optimum conditions for 4 MeV., the 1-MeV. 
output was only a few per cent of the total. 

Great difficulty was experienced in trying. to 
measure directly the electron currents falling on the 
first collimating slit of the spectrometer, due tg the 
large quantities of gas liberated by the radio-frequency 
power with the aceompanying ionization effects, The 


beam was therefore allowed to pass into air through’. 


a copper window 0-005 in. in thickness (later replaced 
by the same thickness of aluminium). A lead target 
i in. thiek was then used and à maximum X.ray 


ield of 3 roentgens per minute at a metre was’ 


Obtained (this being limited by the maximum safe 
emission from the 0-2-mm. tungsten flament then 
in use). According to conversion figures then. avail- 
able, the mean current at 4 MeV. was computed as 
d microamp. A direct measurement of thé electron 
current falling on the lead target gave the consider- 
ably larger result, of 3 mieroamp:- 
frequency duty cycle was .1 part in 
throughout (2-mierosee, pulses—50 c./s.), giving à 
“ peak current of 7-5 milliamp. for a mean current of 
1 mieroamp. For a mean input power of 200 watts 
(2-MW. peak) the energy in the 


stitute no appreciable loading during the measure- 
ments taken with the automatic spectrometer. 
Since there was evidence that the beam was some- 
what off the axis of the corrugated guide, the bean) 
position and size were investigated with a fluorescent 
screen (willemite on mica) and a periscope system. 
The effect of the various focusing devices’ Wapstiy 
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Fig. 1. Schematic diagram of 4:0-MeV. linear accelerator 


“The radio: - 
10,000 : 


4-MeV. beam was of. 
the order of 3 watts; this was considered to eon-. 











Fig. 


observable. Under optimum conditions the spot size* 
was certainly less than, 1 em. in diameter and prob- 
ably of the order of 7 mm. No visible change occurred 
when a/2-mm. aluminium filter for 1-MeV. electrons 
was inserted. The spot was certainly off centre and 
could not be moved by varying the ‘angle of injection 
of the 45-keV. electrons from the gun. Correction 
was eventually made with a smajl,vertical magnetic 
field about 50 em. down the accelerator. 

A systematic investigation was then carried out 
using the automatic spectrometer for varying radio- 
frequency powers over a considerable range of 
radio-frequencies. A few energy spectra (Figs. 3 
and 4) are given to illustrate the various phenomena 
observed. At the same time, X-ray measurements 
were taken as a rough indication of the number of 
accelerated electrons. 

, The design frequency was chosen to be 2997-8 Me./s. 
(A = 10-00 em.). Allowing for the measured phase 
discrepancy in the corrugated guide, the working 
frequency should be 2998-1 Me./s. At the lower 
frequencies the stable phase position should move 
towards,the peak of the wave as the electrons move 
along the accelerator, and eventually when the peak 
is reached there will be no stable position. This was 
obsegved to happen around 2995-5 Me./s.—there 
being a very small output witb an energy in the 
region of 3-6 MeV. for a frequency of 2995-6 Mo./s. 
At 2996-6 Mo./s. the spectrum was observable for a 
radio-frequency power equal to or greater than 
1:9 MW. At 1-9 MW. (Fig. 3a) the spectrum had 
two distinct lobes which occurred at widely different 
energies. The output pulse, viewed on a time instead 
of an energy scale, consisted of a short spike (about 
"4 mierosec.) occurring at the front of the 2-microsec. 
pulse, and then the remainder of the pulse was not 
seriously broken up. This spike always provided the 
higher-energy component. As the radio-frequency 
power was increased, the total ‘output current 
invariably rose and the spike or higher-energy com- 
ponent was drastically reduced. The presence of the 
pike is not understood, and it cannot be correlated 
with the frequency-time spectrum: of the radio- 


2. Photograph of 4-0-MeV. linear accelerator, from gun end 
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frequeney pulse, since it occurred 
for any radio-frequency spectrum 
provided that radio-frequency 
power and frequency were suffi- 
ciently low. In some cases it 
was interesting to note that the 
relative amplitudes of the higher- 
and lower-energy lobes could be 
altered considerably by varying 
the amount of external focusing. 
As the frequeney was increased, 
the high-energy spike became al- 
most unobservable except at the 
very lowest radio-frequency powers, 
and at 2998-2999 Mc./s. the width 
of the spectrum between half- 
amplitude points could be re- 
duced to the order of 0-3 MeV. 
(Fig. 3b). It was suspected that 
some of this width was still due, 
however, to time modulation dur- 
ing the 2-microsec. pulse. At 
still higher frequencies the high- 
energy spike appeared again at 
the higher radio-frequency powers, 
together with a general broaden- 
ing of the half-amplitude width. 
The variation of energy of the 


speetrum peak with frequeney for 2-0 MW. of 
radio-frequency power is shown in Fig. 4. It 
is evident that the accelerator functions in a 


satisfactory manner over a range of about 3 Me./s. 
Mey is generally at its best at approximately 2998 
WiC. jS. 

Having chosen a satisfactory working frequency 
(2998-8 Me./s.) with 2-25 MW. of radio-frequency 
power, the effect of varying the gun voltage was 
investigated. There was a distinct threshold at 
17.5 kV. and a steady rise in current output from 
this point upwards. The energy of the peak in the 
spectrum was about 4-5 MeV. at the threshold and 


3:91 MeV, 






3-16 MeV. 0-25 MeV, 
n7-0-6MeV. 
15 95 
a. ae 4 MeV, 
1:60 MeV, 
Fig. 3a. Radio-frequeney 2996-6  Mo./s.; radio-frequency 


power, 1:9 MW.; ion chamber, 0:18 (full scale, 1:0) 


4:21 MeV. 


0-225 MeV, 


5:495 


4 MeV. 


Tig, 3b. Radio frequency, 2998-2 Me./s. ; cd 
power, 2-2 MW. ; ion chamber, 0:36 
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Tig. 4, Variation of the energy of spectrum peak with R.F. 
frequency. @, high E spike 
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fell steadily to 3-85 MeV. at a gun voltage of 45 kV. 
The half-amplitude width of the spectrum increased 
rapidly, being 0-27 MeV. at 30 kV. and 0:42 MeV. 
at 40 kV. This behaviour was identical with that of 
the shorter 0-5-MeV. accelerator and can be explained 
in precisely the same manner. It was significant, 
however, that with the longer length of guide the 
energy variation was not so pronounced, although 
even in this case electrons at low injection voltages 
being picked up near the peak of the wave were still 
moving relatively slowly down to the true stable 
phase position. 

Using the optimum conditions so far determined, 
and increasing the injected current by increasing the 
gun filament from 0-2 mm. tungsten to 0:3 and then 
0-4 mm., the X-ray yield using a lead target 4 in. 
thick (and a 2-mm. lead filter for soft radiation) has 
been increased to 30 roentgens per minute at a metre 
at 50 c./s. recurrence-rate. By increasing the recur- 
rence-rate the output has been scaled up to 66 r./min. 
at 100 ¢./s. and 132 r./min. at 200 c./s. The maximum 
permissible recurrence-rate, determined by the mag- 
netron, is 500 ¢./s., giving a potential X-ray yield of 
300 r/min. The output reached a maximum with 
the 0-4-mm. tungsten current at 12-6 amp., and no 
further increase could be obtained by going up. to 
14:0 amp., which should represent an enormous 
increase in emission. It was evident from the fact 
that at 30 r./min. a hole was very soon burnt through 
the lead target (and at 132 r./min., even with a 
strong blast of air on the bombarded side, burn-out 
was quite common) that the mean power in the 
beam was quite large and easily measurable by 
calorimetry. (It is interesting to note that the hole 
burned in the target was invariably about 7 mm. in 
diameter.) A continuous-flow water calorimeter was 
therefore constructed consisting of a lead target 
$ in. thick with a circulating water film 7 mm. in 
thickness on the bombarded side. A small spiral 
heater of diameter comparable with that of the beam 
was mounted in the water near the target spot on 
the lead. Direct comparisons could then be made of 
beam power and power required in the heater to 
produce the same temperature difference between 
inflow and outflow as indicated by a thermocouple 
system. In this way it was established that the mean 
power in the beam at 50 c./s. under conditions which 
gave an X-ray yield of 30 r./min. was almost exactly 
60 watts, giving a mean current of 15 microamp. and 
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a peak current of 160 milliamp. if the energy was 
‘taken to be 4 MeV. Hence the highest current which 
; has so far been obtained is 60 microamp. with a 
possible maximum of 150 mieroamp: at 500 o./s., the 
highest magnetron recurrence-rate. The efficiency in 
' terms of radio-frequency power being fed into the 
‘accelerator is 30 per cent, and since the radio- 
frequency losses in the system are normally 2-6 db., 


it is understandable that no further increase in UN 
It has also been ~ 
observed, using the spectrometer again, that the ' 


efficiency is readily obtainable. 


‘width of the spectrum is generally unaffected by 
‘increased beam current, but the energy of the 
peak falls by about 250 keV. 

Acknowledgment is made to the assistance given 
to this project by our colleagues. This work was 
‘carried out by the Electronics Group of the Atomic 
‘Energy Research Establishment, at the Telecom- 
munications Research Establishment, Malvern, and 
acknowledgment is made to Sir John Cockcroft for 
‘permission to publish these results. 
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SOUTH AFRICAN MUSEUMS 


TS appointment of a commission to investigate 
and report upon the future policy of certain 
State-aided institutions in South Africa is the subject 
of an announcement by the Department of Education 
in the Governments Gazette (Pretoria) of October 8, 
1948. It is understood that State-aided institutions 
include museums, art galleries and zoological gardens. 
The members of the commission are Dr. P. J. du Toit 
(chairman), Dr. G. vori Welflingh Eybers, Prof. J. J. 
Smith, Dr. S. H. Haughton and Dr. S. H. Skaife. 
This announcement wil be welcomed by South 
African museum directors generally, but it seems a 
:pity that the scheme could not have been extended 
to embrace all museums in the Union, for all are 
faced with similar problems affecting adequate 
housing accommodation, up-to-date equipment, and 
staffs trained in modern museum methods and 
technique. Nevertheless, the present action is & step 
in the right direction, for the Government has now 
taken a lead which ultimately may influence all 
, provincial and municipal museums, irrespective of 
whether they do or do not receive a Government 
grant. ` Y^. . 
Generally speaking, there is at the present time a 
considerable amount of room for the improvement of 
.South African museums in relation to their appeal 
and use to the general'publie. Although in one or 
two of the larger institutions exhibition rooms have 
been improved by the introduction of the animal 
habitat group, dioramic backgrounds, and models, 
otc., museum exhibition in the Union on the whole 
lacks imaginative construction. In many cases the 
.presentation of collections is along old and stereo- 
‘typed lines; labelling is often poor and inadequate 
.for purposes of sufficient instruction; related sub- 
jects are badly linked—or not linked at all; while 
some are so scantily treated as to be of little or no 
value in the museum concerned. Again, the special 
‘temporary exhibition of current or topical interest 
.Seems tot find no place in South African museum 
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administration ; ..and lectures, informal, talks,* or 
classes upon ‘subjects of particular interest in the 
museum do not seem to be a regular, or even frequent, 
feature. of the work of the officials. Introductory 
series; so useful where the uninitiated and schools 
are concerned, are usually absent; and very rarely 
indeed, if at all, are collections used to illustrate or 
teach such matters as, say, the impact of geology 
\upon the mining and building industries, upon road 
and railway construction, or upon water-supply, etc. ; 
or again, the impact of biology upon medical and 
veterinary research, upon. agriculture, horticulture, 
and matters of human health, and so on. The 
average archsologieal, collection (and most South 
African museums are rich in this material) neither 
tells the “story’ of prehistoric man in South Africa 
nor illustrates archeological method. A great deal 
more, also, could be effected with the usually abun- 
dant collections of native material—in the more 
graphic portrayal of tribal-customs, mode of life and 
social organisation, for example. The brilliant exhibit 
` of life-like.models of Bushmen (both male and female) 
‘in the South African Museum at Cape Town well 
illustrates the possibilities in this direction. These 
figures, set up in astonishingly realistic attitudes, 
wear Bushman clothing and carry Bushman weapons 
of the chase or war, and associated with them are 
Bushman domestic utensils. Cast from. life, these 
‘living’ records of a practically extinct people make 
the Cape Town Museum unique among all others in 


. the Unión. i 


. With few exceptions, the congestion of the average 
South, African museum exhibition-case: leaves no 
room for the treatment of subjeets in some of the 
ways suggested; but considerable improvement would 
be possible (even without building exterisions) if a 
good half of some of the material exhibited were to 
be transferred behind the scenes—not to be lost or 
neglected, but to be suitably and systematically 
‘stored for the better use, of the student and specialist 
worker. Several museums, in this way, could make 
room for better exhibition work in the public galleries. 

Other matters which strike one as requiring con- 

. sideration in the museums of the Union are appoint- 
ments and retiring ages. At the present, time some 
appointments seem to go to individuals who have 
already retired from some other walk of life. In the 
case of directorships or curatorships, especially, it is 
important that appointments should go to those who 
have had training and wide experience in museum 
work and methods, and who can put in a sufficient 
number of years of service before reaching rotiring 
age. As yet, there seems to be no hard and fast rule 
as to the age at which a museum official should 
retire. ‘It is clear. however, that this should be fixed 


in the interests of any progressive policy of work and: 


service. New ministerial blood at prescribed intervals 
is a necessity to any institution the primary function 


of which is publie service—and service suitable to 
- the times. x 


There is, no doubt, a big future for.South African 
museums; in a rapidly developing country they are 
a cultural necessity. South African museums have 
already carried out much useful work in scientific 
research, and vast fields for further study and col- 
lection lie before them. As has already been .sug- 
gested, however, there is room for better work in 
their educational function, the function which, in the 
long run, will determine not only their use to the 
community, but, in addition, their status within it. 

i J. R. HARDING 
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TWENTY-THIRD ANNUAL 
CONFERENCE OF ASLIB 


URING September 17-20, the twenty-third 
annual conference of Aslib was héld at Ashorne 
Hill, near Leamington Spa. This Conference resumed, 
for the first time since 1938, Aslib’s residential con- 
ferences},'which, with the fast-expanding number of 
special librarians and information officers, are essential 
if the:.old and experienced members’ are to mix 
informally and discuss the difficulties of the younger 
and comparatively inexperienced information officers. 
Some idea of the extent to which this is necessary is 
given by the growth of Aslib’s membership: 1,010 
on June 30, 1948; 827 in 1947; and 712 in 1946. 
At the beginning.of the War it was less than 300. Of 
the total, research associations and learned societies 
account for 33 per cent, industrial and commercial 
organisations 20 per cent, individuals 22 per cent, 
overseas members 17 per cent, and British Govern- 
ment Departments 8 per cent. These figures give 
some idea of the extent to which the information 
officer and special librarian have become essential 
members of any well-conducted, modern research 
establishment and. progressive industrial concern. 
The report by the director (Migs E. M. R. Ditmas) of 
the work of Aslib, 1947-48, pointed out that ‘Aslib’ 
is now & registered name, and since the amalgamation 
with ‘the British Society for International Biblio- 
graphy ‘on January 1, 1948, no longer stands for 
“Association of Special Libraries and Information 
Bureaux”. The amalgamation added a couple of 
score of members. The increased amount of work 
means that a series of afternoon meetings will be 
held between October 1948 and April 1949, besides 
the annual, conference. Instead, therefore, of an 
annual publication of Conference Proceedings, there 
will be a new journal, Aslib Proceedings. 
In March 1948 Aslib called the meeting which is now 
working towards an Institute of Recorded Sound; 


‘sixty students attended the Aslib Study Group 


in August 1947, and seventy in April 1948, and a 
memorandum on “Training of Information Officers” 
was drawn up by a Sub-Committee of the Education 
Committee; the Information and Library Section 
recorded 2,521 inquiries, had 66 requests for regis- 
tered translators and supplied 2,275 items through 
The Aslib 
library receivés regularly more than 100 periodicals ; 
but lack of suitable premises makes 52 Bloomsbury 
Street badly overcrowded. 'At the request of the 
Department of Scientific and Industrial Research, 
Aslib set up, in June 1947; its Committee on the 
Mechanized Distribution of Information to discuss 
the uses of mechanization in library and technical’ 
information work, and supplied a statement to the 
Royal Society’s Conference. In December 1947 the 
Committee on the Format and Efficiency of Period- 
icals was set up. i ; 

Naturally, Aslib has taken much part in. the 
documentation work of the British Standards 
Institution, the British National Committee on 
Documentation and many international and foreign 
organisations. Sir Richard Gregory was made an 
honorary member during the year. 

Usually the annual conference of Aslib is organised 
almost as a symposium of papers on one or, perhaps, 
two subjects of universal interest. This year it was 


'& miscellaneous collection dealing rather more with 


the existing problems in the fields of the information , 
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officer and special librarian than with the uttering of 
any startling ideas or announcements. 

Saturday morning, September 18, opened with 
Dr. R. E. Priestley (vice-chancellor and principal of 
the University of Birmingham) in the chair. Mr. B. 
Fullman (British Non-Ferrous Research Association, 
chairman Aslib Education Committee) opened the 
proceédings on “The Training of the Information 
Officer", basing his arguments on a statement which 
had been circulated confidentially to Aslib members. 
‘Information officers," he said, “are fashionable:and 
no home is complete without them, and they are 
budgeted for as a matter of course.” He urged that 
Aslib should consider issuing a diploma to ensure 
that organisations would, in the future, obtain 
properly qualified people. He emphasized how diverse, 
yot specialized, is the information officer’s work com- 
pared with that of the librarian as normally con- 
sidered. He endorsed a flexible arrangement with 
the Library Association, but emphasized that the 
scientific world needs information officers and special 
librarians who have first obtained a science degree. 

Mr. J. 8. P. Paton (Metropolitan-Vickers) discussed 
the questionable necessity for the prospective 
information officer to have to take the whole of the 
Library Association’s course. He pointed out the 
need for such special requirements as. languages, the 
ability to speak the language of scientific colleagues 
and for the necessity for good practical experience of 
research departments. Apu 

Mr. F. G. B. Hutchings (Leeds City librarian and 
. chairman of the Education Committee, Library 
Association) endeavoured to minimize the difference 
between librarians and special librarians and inform- 
ation officers by emphasizing the amount of inquiry 
in publie libraries and their closer association with 
local industrial and scientific organisations. He said 
that the new Library Association syllabus is “getting 
to be bibliographical rather than literary”. There- 
fore, why a special Aslib diploma and course ? 

The lively diseussion from the floor emphasized 
that the industrial and research intelligence officer 
makes use of information besides collecting and 
collating, the necessity for the initial scientific train- 

‘ing and the fact that ability in this field cannot 
always be assessed by examination, but is a natural 
aptitude. It resulted in the whole matter being 
referred back to the Aslib Council for further con- 
sideration after this preliminary airing of many 
views. : 

The Saturday afternoon session, under Dr. E. 
Marsden (New Zealand Scientific Liaison Office, 
London), was devoted to Prof. J. D. Bernal talking 
on “The Significance -to Special Librarians and 
Information Officers of the Royal Society’s Scientific 
Information Conference". He opened by stating, “it 
depends upon Aslib and Aslib members as to whether 
the resolutions of the Royal Society axe imple- 
mented”. He referred to Dr. D. J. Urquhart’s 
“Survey of Scientific Reading Habits” and gave in 
some detail the figures and conclusions given in his 
own paper, “Preliminary Analysis of Pilot Question- 
naire on the Use of Scientific Literature” at the 
Society’s Conference. He raised again the necessity 
for reprints, or ‘separates’, and the necessity for the 
relinquishing of copyright by authors of papers, so 
that they may be freely reproduced from journals. 
He asked, “Is the liaison between user and the 
information officer sufficient ?" He mentioned the 
non-co-ordination between the libraries of scientific 
institutions in the Bloomsbury area, and how co- 
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ordination had been achieved in his own subject of 
physics. ' ) 
Mr. J. E. Cummins (Australian Scientific Research 


‘Liaison Office) sketched the library position in 


Australia, stressing the need for the librarian there 
to cease “‘to look upon himself as a keeper of books". 
Dr. S. R. Ranganathan (president of the Indian 
Library Association) said that “work in the library 
world is going on in a casual way without any 
planning”, and called for a special study.of ‘libro- 
metry’. The need for proper co-ordination of abstract- 
ing and suggestions that abstracts be available before 
or as soon as a paper is ready to be read, and not 
after the now delayed publication, was mentioned in 
the discussion, in which a Jarge number partook. It 
emphasized the difficulties and problems of getting 
the right information to the right person at the right 
time, The increasing need for this over the years 
was clearly recognized when Aslib was founded 
twenty-four years ago to start creating order out of 
confusion and to be the prime mover ever since. 
Sunday morning, under the chairmanship of Mr. 
J. F. Stanley (British Standards Institution), opened 
with Mr. Eric Smythe (librarian and research officer 
of Reynolds News) discussing the organisation and 
working of a newspaper’s press-cutting library and 
the mechanics of storage. He emphasized the speed 
and efficiency with which such a library should work, 
and that facts are wanted sometimes on immediate 
notice five minutes before going to press. PER 
Sir Cuthbert Whitaker, in his fifty-fourth year of 
editorship of Whitaker’s Almanack, gave a straight- 
forward account, of the "History and Compilation of 
Whitaker’s Almanack". He mentioned how his father, 
the late Joseph, Whitaker, while pacing up and down 
a garden path, in 1868, remembered the “Common- 
place Book" he had compiled when conducting the 
correspondence columns of the Gentleman's Magazine. 
He thought its publication in an organised form, 
together with meteorological data, which Sir George 
Airey was delighted to supply, thus justifying the 
term ‘almanack’, would be welcomed by the public. 
The first Almanack for 1869 appeared on December 
10, 1868, and had 363 pages and an index of 1,100 
entries. The 1948 edition has 1,092 pages and 35,000 
references. The plan of the Almanack was so care- 
fully designed by Joseph Whitaker that the main 
part of the work ever since has been “submitting 
proofs and reducing the exuberance of corrections”. 
With Dr. J. ©. Withers (Shirley Institute) as 
chairman, Dr. Hugh Clegg (editor of the British 
Medical Journal) and Mr. R. Brightman (Imperial 
Chemical Industries, Ltd.) talked on “The Art and 
Technique of Book Reviewing”. They both empha- 
sized the importance of a review of a scientific or 
technical book giving “a clear account of what the 
book is about, indicating both the scope of the book, 
the scale on which the subject is treated, and the 
particular type of reader for whom it is intended". 
Dr. Clegg strongly advocated that all authoritative 
book reviews'should be signed by the reviewer. 
Sunday evening was devoted to a discussion on 
“Practical Applications of International Collabora- 
tion in Documentation", opened by Mr. E. J. Carter 
(head of the Library Section, Unesco), who said, 
“It is becoming clearer that documentation and 
library services are the very roots of international 
collaboration”. It was essential to bring practical 
people together to collaborate and surmount language 
difficulties to give complete and efficient transmission 
of ideas. This means a properly organised and ade- 
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quate secretariat. ‘Delegates to'international con- 
ferences must have documents beforehand in their 
own language to be able to discuss them with their 
own people." This was strongly supported by Dr. 


Ranganathan, who pointed out that many confer-' 


ences fail because of quite inadequate preliminary 
documentation. He also advocated that older 
delegates to conferences should be accompanied by 
8 younger man, who would thus be properly experi- 
enced whén it became his turn to lead. He emphasized 
how adequate documentation overcame language 
difficulties, while the use of a universal classification 
system, such as the U.D.C., prevented misunder- 
standing as to the precise definition of a subject. 
* Dr. P. Bourgeois (director, Swiss National Library) 
pointed out that: this was not generally being done, 
and instanced some recent international conferences, 
whieh had achieved little because of the paucity of 
tbeir practical application of documentation. 

Mr. A. B. Agard Evans (Ministry of Works Library) 
said that there were far too many international 
resolutions, and not enough practical activity. This 
was due, in some instances, to the lack of national 
collaborationsfirst, and he directed attention to the 
fact that the building industry was one of the 
wealthiest in ‘the world, yet it had little international 
collaboration. 

In association with the conference, Aslib arranged 
an exhibition of representative bibliographies and 
abstractihg journals. Ivor B. N. Evans 
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. INDIAN DAIRY SCIENCE 
A.M 

HE immense impórtance of a substantial i increase 

in produetion and consumption of milk and milk 
products, both to the balance of Indian agriculture 
and in contributing protein, fat and minerals to the 
very largely cereal diet of the 320 4+ 20 million in- 
habitants of present-day India is being increasingly 
appreciated in that country. For perhaps two 
decades, real efforts have been made to improve the 
dairy industry in India both as regards milk pro- 
duction (in which Mahatma Gandhi took a personal 
interest) and as regards milk. distribution and 
manufacture. Progress, hindered by religious as well 
as economic obstacles, has, however, been rather 
disappointing. 

This slow development has also been due, in no 
small part, to other causes—paucity of knowledge, 
the serious shortage of trained dairy husbandrymen 
and of satisfying opportunities for their activity, the 
acute lack of dairy scientists, technologists and 
engineers and the absence of more than a small 
handful of research workers in dairying. Research is 
clearly needed in two directions : first, the application 
to the severer climatic and other conditions of India 
of the knowledge already applied in the more pro- 
gressive dairying countries in the temperate zones ; 
and secondly, basic study of, the nutrition, breeding 
and physiology of dairy stock in India and of the 
microbiology, biochemistry and engineering under- 
lying modern dairying operations. 

The recent formation of an Indian Dairy Science 
Association with similar objects to those of the 
Society of Dairy Technology in Great Britain, namely, 
the advancement of dairy science, the provision of 
opportunities for the exchange'of knowledge and 
ideas, and the encouragement of scientific inquiry 
into problems arising in the industry, is a step in the 
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right direction. The Association is fortunate in 
having Sir Datar Singh, the energetic chairman of 
the Indian Council of Agricultural Research, as its 
first president. The Association has just issued the 
first number of a new journal, the Indian Journal of 
Dairy Science, which is to appear quarterly under the 
editorship of the director of the Indian Dairy Research 
Institute at Bangalore, Dr. K. C. Sen (Indian Dairy 
Science Association, Hosur Road, Bangalore: India. 
12 rupees: per annum), 

The present number contains six original articles 
dealing with aspects of milk production, control of 
milk kéeping quality, milk composition, .milk phos- 
phatase, vegetable rennet and indigenous butter. 
While it would-be unfair to apply too critical an eye 
to some of these early contributions, they are all of 
value, and one at least, by Krishnamurti and 
Subrahmanyan, is outstanding. A promising start 
has been made, and several in Britain who know at 
first hand of the immense difficulties which have still 
to be overcome ‘before the mutually dependent 
partners, dairy science and the dairying industry, can 
flourish in India, will look forward with great interest 
to the future progress of this Journal. 

H. D. Kay 
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FOREST POLICY IN UGANDA 


A Sitar on the forest policy for Uganda 
Was recently issued by His Excellency the 
Goverhor and published as & Supplement to: the 
Uganda Gazette of June 15, 1948. - 

This statement is of interest as it is promulgated 
by the NAE himself. The main points are as 
follows: 1. (i) To reserve in perpetuity, for the 
benefit of the present inhabitants of Uganda and of 
posterity, sufficient land (either already forested or 
capable of afforestation) to maintain climatie con- 
ditions suitable for agriculture, to preserve water 
supplies, to provide forest produce for agricultural, 
industrial and domestic purposes, and to maintain 
soil stability in areas where the land is liable to 
deterioration if put to other uses. (ii) To manage 
this forest estate to obtain the best returns on its 
capital value and the expenses of management, in so 
far as such returns are consistent with the primary 
aims set out above. (iii) To foster, by education and 
propaganda, a real understanding among the people 
of Uganda of thé value of forests to them and their 
descendants. (iv) To encourage and assist the practice 
of sound forestry by local ‘authorities and private 
enterprise; and to educate selected Africans in 
technical forestry. ` 

It is of interest to note that these points in forest 
policy were first laid down by the Secretary of State 
for India in London as far back as 1862. They ‘have 
since been repeated by many governments in many 
parts of the world, but only rarely have been given 
practical effect. 

The Governor continues: 2. To achieve the first 
objective of this four-point policy, namely, the 
ereation of an adequate forest estate, the following 
guiding principles shall be observed : (i) The climatic 
&nd physieal conditions of the country must be 
preserved and, if possible, bettered, by first, the 
reservation of suitable land, and sécondly, the main- 
tenance, improvement or re-establishment of vege- 
tation on the most important catchment areas and 
on other strategie positions. (ii) The supply in per- 
petuity of the many forms of forest produce required 
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» satisfy the wants of the people of Uganda both 
jw andtin the future must be assured by the 
„servation, preservation, development and manage- 
ent of the minimum area of forest land needed for’ 
«is purpose. 

3. It is accepted that the satisfaction of the needs 
* the inhabitants of Ugandá must take precedence 
wer purely financial considerations and the, estab- 
ihment of an export trade; and that oril¥ 3 when 
nese needs have been satisfied can the’ aim’ of 
Kanagement be directed, in production reserves, to 
btaining the greatest revenue compatible with a 
entinuous yield, and to promoting an external trade 
« timber and other forest produce. 

The statement lays down some general conditions 
wr the implementation of forest policy and the 
‘amediate steps to be taken to implement it. In 
we last paragraph it is said that in the opinion of 
1e Government the primary tasks of the Forest 
Hepartment during this decade must be to complete 
we formation of the forest estate. 

The Governor may be congratulated on having 
ermulatéd in his statement a true outline of what 
wrest management plans for. In the first thirty 
ears after the formation of the Indian Forestry 
“epartment in 1864, the formation of the forest 
state had toʻa great extent been completed, it 
saving been laid down that this was the first object 
| be attained. It is a pity that so many of the . 
jlonial forestry services did not undertake ‘this 
«dispensable work during the early years of" their 
nbodiment. f 
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INSTITUTION OF CIVIL 
ENGINEERS  ' 


'AWARDS 


HE following awards have been announced by 
the Council of the Institution of Civil Engineers 
ir the session 1947—48 : 

James Alfred Ewing Medal for 1947 : 

‘ockeroft (see Nature, April 17, p. 592). 
Telford Premiums: B. D. Richards, for his paper 
(a “Tidal Power: its Development and Utiliza- 
ion”; R. W. S. Thompson, for his paper on “The 
jeconstruetion of Bamford Filters" ;. W. J. O. Scott, 
x his paper on “Roads and their Riding Qualities” ; 
«. F. J. Bradbeer and Prof. C. A! Hart, jointly for 
heir paper on “Photographic Surveying in Relation 
~ Road Engineering in Higbly-developed Countries” ; 
. V. Blumfield, for his paper on “The Development 
mod Use of Barrel Vault Shell Concrete” ; E. A. Q. 
«ohnson, for his paper on “Flooding in the Fens and " 
“semedial Measures Taken"; W. R. Greathead, and 
. D. Hawkins, jointly for their paper on “First 
«tagos in the Construction of the Jan Smuts Airport, 


Sir John 


-ohannesburg"; Dr. S. L. Bey, for his paper on 
WStresses and Temperature Effects in Dams, with 
“articular Reference to Aswan Dam”; D. H. B. 


meynolds, for his paper on *"The Movement of Water 

« the Middle and Lower Chalk of the River Dour 

watchment"; F. R. Melville and R. le Geyt Hether- 

meton, jointly for their paper on “The Pegu Yomas 

mcheme for the Water-Supply of Rangoon”; B. J. 
horpe, for his paper on “High-Altitude Test Plant: 
iow Ancillary Services for Testing Engines, Car- 

-urettors, and Aircraft Components under High- 
titude Conditions”. 
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Coopers Hill War Memorial Prize: Prof. A. L. L. 
Baker, for his paper on “The Heysham Jetty”, 

Webb Prize: Č. E. Dunton and K. Brinsmead, 
jointly for their paper on “Design, Installation and 
Maintenance of Long Welded Rails”, 

‘Indian Premium: C. G. Sexton, for his paper on 
"Pre-stressed Reinforced-Concrete Hangar at the 
Civil Airport of Karachi". 

James Prescott Joule Medal and Miller Prize: S. 
Rodin, for his paper on “Site Exploration". «<, 

James Forrest Medal and a Miller Prize :. `D. M.’ 
Beaton, for his paper on ‘‘Coast Protection and Land 
Reclamation in: Holland". 

Miller Prizes :, S. B. Hart, for his paper on “The | 
Clifton Suspension Bridge"; T. K. George and. K. 
Balasubrahmanyam, jointly for their paper on “The 
Rational Design of Settlement Tanks”; J. R. Smith, 
for! his paper on “Surveying for Tunnels" ; A. R. 
Goode, for his paper on “Gas Turbines as a Means of 
Propulsion” ; J. D. Harris, for his paper on ''Pre- 
stressed Concrete”; E. Lightfoot, for his paper on 
“The Open. Frame. Girder and its Analysis"; R. 
Franklin, for his paper on “Notes on Surveying from 
. Air Photogra a 

Institution M. Medal and Premium "of sio: UR. G. 
Bedson, for his paper on “The Design ‘of Buttress 
Dams”. 

Charles Hawksley Prize: J. Black, for his design 
of & railway station, and a special prize of £50 to 
J. R. Stanley, for his design of a water tower. 

Bayliss Prize: W. E. A. Skinner. 

Special thanks of the Institution are accorded to 


'H. iJ. B. Manzoni, for his paper on "Winter Con- 


ditions and the Civil.Engineer: Municipal Engineer- 
ing"; and to, W- B. Wallace, for his paper on 
“Winter Conditions and the Civil Enginer: Rail- 
ways”, who, as.; -tnembers of Council were not 
eligible for awards. 
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FORTHCOMING EVENTS 
; (Meetings marked with an asterisk * are open to the public) 
! Monday, November 29 ' 

UNIVERSITY OF LONDON (at the Institute of Education, Malet Street, 
London, W.C.1), at 5.30 p.m.—Prof. E: D. Edwards: “Education 
for International Understanding—China”.* 

ENGINEERS STUDY GROUP ON Economics (at the Central Hall, 
Westminster, London, 8.W.1), at 7 p.m.—Sir John Boyd Orr, F.R.S.: 

“An {Approach to World Government". 

ROYAL INSTITUTE OF CHEMISTRY (Joint meeting with the Woorwion 
PoLYTEOHNIO CHEMICAL SOCIETY, at Woolwich Polytechnic, Wool- 
wich, London, S.E.18), at 7.30 p.m.—Mr. M. S. C. Birbeck: “The 
Electron Microscope’’. 


Tuesday, November 30 

UNIVERSITY COLLEGE, LONDON (in the Anatomy Theatre, Gower 
Street, London, W.C.1), at 1.15 p. m.— Prof.. H. E. M. Barkw: 
“Modern Electric Lighting Technique’, I.* 

(Second Lecture will be given on Thursday, December 2.) 

ROYAL SOOTY (at Burlington House, Piccadilly: London, W.1), at 
2.30 |p.m.—Anniversary Meeting. 

$m HALLEY STEWART TRUST ae (at the Memorial Hall, 
Farringdon Street, London, E.C.4), at 6 p.m. — Mr. Lionel Curtis: 
‘Thei Atomic Age— The Political Repercussions’’.*- 

SOUIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
PHYSICAL METHODS GROUP? (in the Chemistry Lecture Theatre, Imperial 
Gollege of d gere and. Technology, Imperial Institute Road, London, 
S.W. oD), at 0 p.m.—Annunal General Meeting; Mr. R. Donaldson : 
“The: Measurement of Colour". 

ASSOCIATION OF BRITISH SCIENCE WRITERS (at Shell Film Theatre, 

hell; Mex House, Strand, London, W.C.2), at 7 p.m.—Lecture on 
“Thej Scientific Film". 

INSTITUTION OF THE RUBBER INDUSTRY (at Caxton Hall, Caxton 

Street, London, S.W.1), at 7 p.m,—Mr. T. R. Dawson: “Lignin” e 


Wednesday, December | 


NIVERSITY OF LONDON (in the Physiology Theatre, University 
college, Gower Street, London, W.C.1), at 5.15 pm.—Dr. J N. 
Trevan: '"'Statisties from the Standpoint of & Pyntimacologist™ 
(Further Jecture on December 8.) 
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,_ INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. 

' P. R. Coursey: “Fixed Resistors for use in Communication Equip- 
ment, with special reference to ‘High Stability’ Resistors”. 

LINNEAN SOCIETY OF LONDON (in conjunction with the Sysrmstarros 
ASSOCIATION, at Burlington House, Piccadilly, London, W.1), at 
5.80 p.m.—Demonstration: “Taxonomy up to and including 
Linneus”, * 

MANOHESTER METALLURGICAL SocrETY (at the Engineers’ Club, 
Albert Square, Manchester), at 0.30 p.m.—Mr. F. Fancutt and Mr. 
J. C. Hudson: ‘The Protection of Iron and Steel against Corrosion’. 

INSTITUTE OF WELDING, MANCHESTER AND DISTRIOT BRANOH (in 
the Reynolds Hall, College of Technology, Manchester), at 7 p.m.— 

. Mr. O. Schofield: ‘Fabrication of Resistance Welding". 

“ Soomry or PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
(joint meeting with the Foop GROUP of the SOCIETY or CHEMICAL 
INDUSTRY, at the Institution of Civil Engineers, Great George Street 
London, $.W.1), at 7 p.m.—-Discussion on “Food Standards and. 
Labelling”. i 

SoorETY or CHEMICAL INDUSTRY, PLASTIOS GROUP (joint meeting 
with the NORTHERN IRELAND SECTION, at the Royal Belfast Academic 
Institution, Belfast), at 7.30 pm r. R. G. R. Bacon: “Some 

Chemical Aspects of Plastics Manufacture''. 


Thursday, December 2 


CHADWIOK PUBLIO LEOTURE (at St. Mary's Hospital Medical School, 
Norfolk Place, Praed Street, Venlo, W.2), at 4.30 p.m.—Dr. C. 
Seeley : “Preventive Medicine and Clinical Medicine in relation to the 
Public Health? (Malcolm Morris Memorial Lecture).* 

CHEMICAL SOCIETY, LIVERPOOL SECTION (joint meeting with the 
LocAL SEQTIONS ofthe BRITISH ASSOCIATION OF CHEMISTS, the ROYAL 
INSTITUTE\ OF CHEMISTRY and the SoommTy OF CHEMIOAL INDUSTRY, 
at the University, Liverpool), at 4.30 p.m.—8Sir John Lennard-Jones, 
F.R.S.:, {Modern Theories of Chemical Valency".. 

INSTITUTION OF MINING AND METALLURGY (at Fil! House, Wardour 
Street, Loudon, W.1), at 6 p.m.—Film on “Atomie Physics”. 

INSTITUTION OF ELECTRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C,2), at 5.30 p.m.—Mr. A. G. Milnes: 
‘Magnetic Amplifiers"; Mr. H. M. Gale and Mr. P. D. Atkinson: 

The Theory and Design of Magnetic Ampliflers’’. 
NIVERSITY OF LONDON (in the Chemistry Theatre, University 
College, Gower Street, London, W.C.1), at 5.30 p.m.—Prof. E. D 


Hughes: “The Kinet ions” (Inaugural 
Lecturo).* » netics and Mechanism of Reactions" (Inaugural 


CHEMICAL Soorery, SHEFFIELD SECTION (joint meeting with the 
Locan SEOTION of the ROYAL INSTITUTE OF CHEMISTRY and the 
SHEFFIELD UNIVERSITY CHEMIOAL Socrety, in the Chemistry Depart- 
ment Lecture Theatre, the University, Sheffield), at 6 p.m.—Sir. 
Wallace Akers: “Problems in the Productions of Useful Power from 
Nuclear Energy". RE so. AC i 

ROYAL AERONAUTICAL SOCIETY (at the Institütion of Civil Engineers, 
Great Georgo Street, London, S.W.1), at 6p.m:--Mr. G, R. Edwards : 

Problems in the Development of a New Aeroplane”. 

LBEDS METALLURGICAL Soorety (in the Chemistry Department, 
The University, Teeds), at 7 p.m.—Dr. J. Ward: “Recent Develop- 
ments in Photoelasticity”’. 

ROYAL INSTITUTE OF CHEMISTRY (at Acton Technical College, High 
Street, Acton, London, W.8), at 7.30 p.m.—Dr. N. Booth: “Careers 
for Chemists''. ` ' 

Soctery OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(joint meeting with the BRISTOL SECTION of the SOOIETY OF CHEMIOAL 
Inpustry, in the Chemistry Department, the University, Bristol), 
at 7 pm.—Dr. Katherine Williams: “The Physiological Effects of 
the Products of Nuclear Fission’. 


Friday, December 3 

CHEMICAL SootRTY, GLASGOW SECTION (in the Royal Technical 
College, Glasgow), at 2.15 p.m.—Scientific Papers. - 

UNIVERSITY OF LONDON (at the London School of Hygiene and 
Tropical Mediciáe, Keppel Street, London, W.O.1), at 5.15 p.m.— 
Dr. H. R. Ing: “The Pharmacology of Homologous Serfes’’.* 

GEOLOGISTS’ ASSOOIATION (at the Geological Society, Burlington 
House, Plecadilly, London, W.1), at 6 p.m.—Prof. H. H. Read 
F.R.S.: “International Geological Congress, London, 1948”. 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. F. E. Zeuner: “Time in Evolution". 


Saturday, December 4 i 


BIOOREMIOAL Soctuty (at the Middlesex "Hospital Medical School, . 


Londor, W.1), at 11 a.m.—Soientifle Papers. 

LONDON County COUNCIL (at the Horniman Museum, London 
Road, Forest Hill, London, S.E.23), at 2.30 p.m.—Dr. Reginald 
Le May : “The Ancient Monuments of Cambodia, including Angkor"'.* 


a D 


^ APPOINTMENTS VACANT . 


APPLICATIONS are invited for the following appointments on or 

before the dates mentioned : 
‘LECTURER IN PHYSICS—The Principal, Acton Technical College, 
High Street, Acton, London, W.8 (December 4).. 
EOTURER IN TEXTILES at Coventry Technical College— The Director 
of Education, Council House, Coventry (December 4). 

ASSISTANT LECTURER IN PHARMACEUTICAL CHEMISTRY at Bradford 
Technical College—The Director of Education, Town Hall, Bradford 
(December 4). 

Eprror—The General Secretary, Chemical Society, Burlington 
House, Piccadilly, London, W.1 (December 4). ` 
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ViOE-PRINOIPAL (Ref. G.479/48A) and ASSISTANT LECTURERS 

Ref. G.480/48A) for the West Sussex County Agricultural Executn 

! Committee's Agricultural Training Centre at Brinsbury, Pulborough 
The Ministry of Labour and National Service, Technical and Scientx 
Register (K.), York House, Kingsway, London, W.C.2, quoting te 
appropriate Ref. No. (December 4). 

ASSISTANT LECTURER IN GEOGRAPHY—The ‘Secretary, Londi 
peut or dyo morlos, Houghton Street, Aldwych, London, W.e 

SENIOR LECTURER IN AGRICULTURE (with special qualifications 
Crop Husbandry and with teaching experiencé)—The Registrar, T. 
University, -Leeds 2 (December 0). 

JUNIOR ASSISTANT PHYSIOIBT IN THE CLINICAL PHYSICS DEPAE 
MENT--The Secretary and House Governor, Mount Vernon Hospi 
and the Radium Institute, Northwood, Middx. (December 8). 

| STATISTIOIANS in various Government Departments—The Secretan 
Civil Service Commission, 6 Burlington Gardens, London, W.1, quoti» 
No. 2316 (December 11). ‘ 

CANDIDATE with a research degree and qualification in cher 
engineering (Ref. TT/107), and a CANDIDATE with chemical engineer™ 
qualifications and considerable research experience (Ref. TT/10! 
for two appointments in the Central Research Establishment of.t 
National Coal Board at Stoke Orchard, Cheltenham—The Natior 
Coal Board, Establishments (General) Branch, Hobart House, Gr 
venor Place,2London, S.W.1, quoting the appropriate Ref.. Nv 
(December 13). 

DEPUTY DIRECTOR AND SENIOR LECTURER IN THE DEPARTMENT: 
CHEMICAL PATHOLOGY— The House Governor, St. Mary's Hospit 
and Medical School, Paddington, London, W.2 (December 13). 

DEPARTMENTAL DEMONSTRATOR IN GEOLOGY AND PETROLOGY 
The Professor of Geology, University Museum, Oxford (December 1 

SENIOR RESHAROH OFFIOER (Ref. No. 1987), a TEOHNIOAL SEORETA}® 
(Ref. No. 1988), and five RxSEAROH OFFIOERS (Ref. No. 1989), » 
the staff of the Coal Survey Section of the Council for Scientific ay 
Industrial Research, Sydney—The Chief Scientific Liaison Offer 
Australian Scientific Research Liaison Office, Africa House, 'Kingswa» 
London, W.C.2, quoting appropriate Ref. No. (December 18). 

LEOTURER IN BIOCHEMISTRY, & DEMONSTRATOR IN BIOCHEMISTE 
and a DEMONSTRATOR, IN GENERAL PHYSIOLOGY—The Registre 

ane College-of South Wales, Cathays Park, Cardiff (Decemb 


PROFESSOR OF PHYSICS, and & LECTURER IN BACTERIOLOGY, in tA 
University of Queensland—The Secretary, Association of Universitiy 
of the „British Commonwealth, 32 Woburn Square, London, W.C' 
(Décember 31). lA 

SENIOR.LEOTURER or LECTURER IN MATHEMATIOS, and a SENIC 
LECTURER or LEOTURER IN PHYSIOAL CHEMISTRY, in the Universis 
College of the West Indies—The Secretary, Inter-University Counc 
jo uisus IMS Hon in the Colonies, 8 Park Street, London, W 

ebruary 15). 

MycoLogIsT as Oidium Research Officer to the Rubber ‘Resear 
Scheme, Ceylon—The Secretary, London Advisory Committee f» 
Rubber Research (Ceylon and Malaya), Imperial Institute, SouM 
Kensington, London, 3.W.7 (February 28). 

LEOTURERS (2) IN THE DEPARTMENT OF PHYSIOS, Sunderland Tec 
nical College—The Director of Education, Education Offices, 15 Jot 
Street, Sunderland. 

Cumasrt (Scientific Officer grade) for fundamental research c 
physical chemistry of metal systems at higher temperatures, and 

-.RESBARCH ASSISTANT for work on physical chemistry of metal syster 
in which radioactive tracer techniques are employed—The Person 

Officér; British Iron and Steel Research Association, 11 Park Lan» 

London, W.1. . 

LECTURER IN THE DEPARTMENT OF CHEMISTRY AND BIOLOGY— TM 
Registrar, Municipal College, Portsmouth. 

RESEARCH TECHNICIAN IN THE DENTAL SOHOOL—PFrof. Matthew 
'The University, Manchester 13. 

Paysioat CHEMISTS (Senior Scientific Officer and Scientific Offic 
grades), an ORGANIO CHEMIST (Scientific Officer grade), CHEMIS! 
(Experimental Officer grade), a CHEMICAL ENGINEER (Scientific Offic 

e), and ENGINEERS (Experimental Officer grade), in a Minist» 
of Supply research and development establishment in Lancashire- 

The Ministry of Labour and National'Serviee, Technical and Selenti: 

ney (£), York House, Kingsway, London, W.O.2, quoti» 

A . ^ bet 

EDITORIAL Assistir for the Journal'of the Institution-—Te 
Secretary, Institution of Electrical Engineers, Savoy Place, Victor 
Embankment, London, W.C.2. 

Honours GRADUATE IN PHYSIÓS OR ELECTRICAL ENGINEERIN: 
to assist in the further development of a 2 million volt electrostat 
generator and to co-opérate in radiobiological research using tM 
neutrons and X-rays from this machine—The Director, Radi 

~ therapeutic Research Unit, Hammersmith Hospital, Ducane Roa» 

London, W.12. 

EDUCATIONAL PSYOHOLOGISt—The Chief Education Officer, Educ 
tton Office, Warrior Square, Southend-on-Sea. 


REPORTS and other PUBLICATION: 


(not included in the monthly Books Supplement) ' 


. Great Britain and lreland v. 

Nuffield College. The Problem facing British Universities. Pp. 18 
(London: Oxford University Press, 1948.) 58. net. 4 
British Journal of Herpetology. No. 1, June 1948, Pp. 38. (Lo» 
don : ociety, c/o British Museum (Natur, 
History), 1948.) 48. j E 


Geology. 
Edited by K. C. Dunham. 
and Museum, 1048.) 15s. 
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PROFESSIONAL STATUS OF THE 
BIOLOGIST 


OE of the paradoxes of civilized life is the lowly 
position occupied among the sciences by the 
study of living things. There seems, in Great Britain 
at least, to be a general disposition to regard biology 
as something in the nature of a pastime, while the 
physicist and the chemist are held in respect as 


. serious practitioners. Only in the treatment and, to 


a modest degree, the prevention of disease, and in 
agriculture, has biological science a recognized 
position. That the well-being of the human race is 
closely bound up with the ineludible facts of life, 
which together constitute the equilibrium of Nature, 
is not generally recognized. 

It was, therefore, with special interest that we 
studied thé presidential address of Sir Henry Tizard 
at the recent meeting in Brighton of the. British 
Association, and especially hi$; conclusion that 
“Whatever new comforts and luxuries may’ be pro- 
vided in future by the advancement’ of pbxsical 
science, it is on the development of the biological 
sciences that the peace and prosperity of the world 
willlargely depend". With this view we are in-hearty 
agreement, though we should prefer to substitute for 
the word “largely” the word “ultimately”. Sir John 
Boyd Orr expounded a similar view when addressing 
the. Summer School in 1942 of the British Social 
Hygiene Council’ held in Cambridge. 

But, if biology i is to ‘play the part required of it, it 
must be recognizedyhs a profession, not as a hobby. 
It must be placed on the same professional level as 
chemistry, physics, engineering and medicine, with a 
corresponding prestige. For this reason we welcome 
the announcement, referred to on p. 878, of the 
proposal to establish an Institute of Biology. The 
other sciences to which we have referred have their 
professional organisations competent to give advice 
on questions involving the training, employment and 
remuneration of its members. Biology has no such 
comprehensive organisation, and, in consequence, 
many of those who wish to be recognized as pro- 
fessional biologists are led to refer to their membership 
of one of the academic societies, which does not 
necessarily involve, and is commonly quite in- 
dependent of, professional qualifications. A notorious 
example of this practice is the use of the letters 
F.Z.S., which has compelled the Council of the 
Zoological Society of London to introduce a rule 
requiring all candidates for election to sign a declar- 
ation that they agree not to use these letters in 
furtherance of business interests. 

Apart from being of real benefit to the individual 
biologist, an Institute of Biology would be a valuable, 
indeed an essential, asset to Great Britain and the 
British Commonwealth. On biological progress 
depends much that is inherent in the plans for the 
development of the Colonies, for example. Young 
biologists who take their first posts abroad in a 
British Colony frequently find themselves cut off 
from important biological contacts. An Institute, 
could help such men in many ways, and could keep 
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records of their service ; then, in the event of their 
appointment being terminated for, say, political 
reasons (8s has happened in India, Burma and 
Palestine), the Institute would be available for 
helping these men to find appointments elsewhere 
which are commensurate with their records, ex- 
perience and qualifications. ] 

It has been suggested that it may prove difficult 
to form an Institute of Biology because of the acute 
jealousies and antagonisms to which this field of 
science has appeared to give birth, and the con- 
sequent diffieulty of persuading any group of bio- 
logists to agree on a common policy. It is to be 
hoped that such reasons will not adversely affect the 
final outcome ; for it is quite clear that an Institute 
of Biology is ‘badly needed in Britain. Moreover, 
coming from the Biological Council, the proposal 
presumably has the support of the leading biological 
societies and associations in’ Britain ; these are listed 
at the end of the article already referred to. The 
founding. of an Institute should be the main objective 

_.of all recognized. biologists; its constitution, aims 
and objectives will have to be thrashed out around 
the conference table afterwards. 
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"MICROWAVE TECHNIQUES 


Microwave Transmission Circuits .- 

Edited by George L. Ragan (Massachusetts Institute 
of Technology : Radiation Laboratory Series, No. 9.) 
Pp. xvii+725. 515. iota S x 

Technique of Microwave Measürements 

Edited by Assoc. Prof. Carol G. Montgomery. 
(Massachusetts Institute of Technology: Radiation 
Laboratory Series, No. 11.) Pp. xix+939. 60s. 


Microwave :Duplexers 


` 


Edited by Louis D. Smullin and Assoc. Prof. Carol ' 


G. Montgomery. (Massachusetts Institute of Tech- 
nology: Radiation Laboratory Series, No. 14.) 
Pp. xiv4-497. 39s. 


Crystal Rectifiers m 

By Assoc. Prof. Henry C. Torrey and Assoc. Prof. 

Charles A. Whitmer. Edited by S. A. Goudsmit, 

James L. Lawson, Leon B. Linford and Albert M. 

Stone. (Massachusetts Institute of Technology: 

erence Laboratory Series, No. 15.) Pp. xiii--443. 
s. 


Microwave Mixers 

By' Robert V. Pound; with a Chapter by Eric 
Durand. Edited by C. G. Montgomery and D. D. 
Montgomery. (Massachusetts Institute of' Tech- 
nology: Radiation Laboratory Series, No. 16.) Pp. 
xii4-381. 388. 


Microwave Receivers 

Edited by Assoc. Prof. S. N. Van Voorhis. (Massa- 
chusetts Institute of Technology.:, Radiation Labor- 
atory Series, No. 23.) Pp. xviii+618. + 48s. 


(New York and London : McGraw-Hill Book Co., 
Inc., 1947—48.) 


S readers of these columns will be aware, 
workers in the Radiation Laboratory of the 
Massachusetts Institute of Technology are pro- 
ducing a series of books on microwave techniques 
which, when complete, will contain twenty-eight 
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volumes, one of which is to be an index of the whole 
series. Reviews of several books of the series have 
already appeared in Nature, and the present notice 
deals with a further six volumes, namely, numbers 9 
11, 14, 15, 16 and 23. Í 
According to the general foreword to the series 
the aim has been to make widely available, as soon 
as security regulations permitted, the results of the 
enormous research and development effort on rada» 
and relàted techniques which took place during the 
Second World War. It is further stated that: “The 
work described is the collective result of work don: 
5 at many laboratories, Army, Navy, university, anc 
industrial, both in this country [that is, United State: 
of America],and in England, Canada and othe» 
Dominions”, 1 
It would he easy to criticize each one of thes 
volumes in detail, and to point out faults here anc 
there in matters of presentation, to suggest that some 
things might have been better said and that some 
might with advantage have been left out, or that ther: 
is an unnecessary amount of duplication of materia 
between volumes. Nevertheless, if all this ^wer 
done, one must still be full of admiration for the 
manner in which:such a great task has been accom 
plished in so shórt & time, arid, with all its faults 
on the whole sò successfully: It might also be sait 
‘that some of the techniques described are already, 
out of date; but that is inevitable in a subject which 
has developed as rapidly as has the study of micro 
wave phenomena in the past few years. It must be 
said; However, that despite the statement in the 
foreword, most of the work described in detail is o 
American origin, and that, with a few notable 
exceptions, references to British work are infrequent 
This is probably not due to any ulterior motive o: 
the part of the various authors, but simply arise 
from the fact that much British material whicl 
might, and could otherwise, have been used had not 


^. been ‘declassified’, and so was not available for repro 


„duction at the time these books were written. 

THe, duplication of a certain amount of subject 
matter in several volumes is perhaps inevitable since 
the whole field has been split up into so many parte 
and some of these naturally overlap. On the othe 
hand, in reading any given volume one may occasion 
ally be aware of certain gaps in the presentatiom 
for, in the process of the de¥elopment of each book 
subjects more properly dealt' with in one of th: 
companion, volumes'.are touched upon. A certai» 
amount of cross-reference from.volume to volume ji» 
therefore necessary ; if this were not to be expecter 
the degree of duplication would become even mor 
marked. LONE 

Volume 9, entitled” “Microwave 'Transmissio» 
Circuits”, is concerned with the problem of th» 
transmission of power at microwave frequencies fron» 
one place to another. In the course of some 70m 
pages many aspects’ of this problem are dealt wit) 
in very greab detail. Most of the designs describee 
in these pages were developed in the war-time 
Radiation Laboratory of the Massachusetts histitut 
of Technology, though workers in this field in Grea 
Britain, will recognize many features which. coul» 
just as well have been described as originating here 
In the first two chapters a discussion of conventions 
transmission-line theory leads to a treatment of th 
guided wave concept, and of the more common type 
of wave-guide. There then follow chapters dealin, 
with such subjects" as materials and constructiom 
techniques, rigid and flexible coaxial lines and wave 
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guides, coupling units and rotary joints in trans- 
mission systems. Tuners, power dividers and 
switches are described in Chapter 8. The last two 
chapters, 9 and 10, are devoted to a discussion of 
microwave filters, the first from a theoretical and 
the second from a, design point of view. The prin- 
ciples of filter theory put forward here are not merely 
extensions to microwave frequencies of principles 
already in use at lower frequencies ; they represent 
rather a significant contribution to the subject along 
entirely new lines, and the results should find many 
useful applications in the design of filters for low 
frequenoies. ? 

Many readers will probably find Volume 11, on the 
“Technique of Microwave Measurements”, one of the 
most valuable in the series, in that it contains much 
that will continue to be of great use,over-the whole 
field of microwave applications in: ‘the future. 
Throughout the book, in the consideration of the 
design and construction of equipment for microwave 
measurements, one is continually reminded that it is 
here necessary to think in terms of the electro- 
magnetic field rather than in terms of current and 
voltage, the usual practice at lower frequencies. The 
volume, is divided into four main, parts in which are 
described power gerigration and measurement, wave- 
length and frequency measurements,'the measurement 
of impedance and standing weaves, and finally atten- 
uation and radiation measurement. There are fifteen 
chapters, and the topies treated in detail include 
microwave oscillators and devices by means:of which 
their frequency may be stabilized, measurement! of 
radiofrequency power at low, medium and high lévels, 
and the design of signal generators and noise sources. 
In Part 2 the use of. -wave-guides and cavity resonators 
in the measurement of wave-length and frequency is 
described, and also the determination of pulse shape 
and associated frequency spectrum. Part 3 contains 
a description of the measurement of standing waves 
and the tise of various types of impedance bridgé, 
Part 3 further includes a long and interesting chapter 
(Chapter 10) in which methods of determining 
dielectric constants are discussed, and one is "pleased 
to note here considerable ‘reference to British work. 
The final part of this volume (Chapters 11-15) deals 
with the construction of such items of apparatus ag 
microwave attenuators, both of, the wave-guide 
‘cut-off’ and resistive '¥ypes, and directional couplers. 
There are also chapters on the measurement of 
attenuation and on radiofroquohey. “phase and pattern 
determinations. 

‘Microwave Duplexers", Volumo 14, is of rather 
more specialized interest than the two books dis- 
cussed above. It is ‘concerned largely with the 
design and behaviour of “switching devices which 
enable a common aerial system to be used for 
a high-power transmitter and a receiver, and which 
are therefore of fundamental jmportance in the con- 
struction of radar sets. The characteristics of these 
switches at both low- and high-power levels are 
discussed, the high-power level. operation being dealt 
with'&in considerable detail; and the properties of 
various, gases which are used in the switches are 
described. The final chapter (9) includes a description 
of techniques whereby & measurement of the per- 
formance of the switches, as well as of the duplexer 
as a whole, may be made. These special switches 
were a war-time development, and naturally the 
only thing of importance at that time was that they 
should work; much ‘of: tho knowledge we have of 
them is still of an empitical nature. Chapter 5 is, 
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ihowever, devoted to a theoretical treatment of the 
gaseous discharge at very high. frequencies. This is 
admittedly a most difficult subject—our understand- 
ing of the phenomenon even at lower frequencies is 
still incomplete—but the author presents much that 
is known in a very satisfactory manner. 
t “Crystal Rectifiers” is the title of Volume 15, and 
in this book we see how an early radio component, 
which has been but little used since the invention of 
Hs thermionie valve several decades ago, has once 
again become an important element in microwave 
equipment. The,crystal rectifier is now compact and 
Stable, and is superior to the thermionio diode in 
many applications. Its most extensive use so far in 
the new field has been as a frequency converter in 
microwave receivers, where its performance is un- 
equalled, and also as a low-level detector. Volume 15 
is divided into three main parts, the first of which 
deals with the general fundamental properties of the 
érystal rectifier, and in Chapters 3 and 4 we have an 
éxtensive treatment of the theory of semi-conductors 
and point-contact rectifiers. These.two chapters 
include. a discussion of stich subjects as electron, 
distribution in semi-conductors, work functions and 
contact potentials, conductivity and Hall coefficients, - 
barrier- layer reotification, formation and structure of 
the barrier layer, depletion layetà and rectification at 
very high frequencies. It is well „known thdt the 
theory of many of these phenomena i is ùs yet far from 
completé, and no attempt is made to disguise ‘this 
fact in the present treatise or to gloss over experi- 
mental results.which are not in accordance with the 
theory as it now stands. Part 2, comprising Chapters 
5-10, deals with the crystal as a frequency con- 
verter and continues with a discussion of noise 
generation in‘crystals, of loss and noise measurements, 
of the theory and experimental information on the 
burn-out of crystals, test equipment. for the measure- 
ment of conversion- loss and noise, and finally 
manufacturing techniques. All the exarnples given, 
and nearly all the manufacturing processes quoted, 
are American. ‘Special types’ are described in 
Part 3 (Chapters 11-13). The properties of crystal 
rectifiers used for detection at low power-levels are 
considered in Chapter 11, while Chapters 12 and 13 
are "concerned with a study of high-inverse-voltage 
rectifiers. and welded- contact germanium crystals. 
Many would probably say that some of the types 
discussed should no longer be regarded as ‘special’, 
‘The volume on “Microwave: Mixers" (No. 16) 
necessarily duplicates a certain amount of the 
material of Volume 16, since it deals, mainly with the 
use of the crystal as a frequency converter in super- 
heterodyne radar receivers. . After an introductory 
chapter, therefore, in which there is a olassifichtion 
and description of types of microwave receiver, and 
Chapter 2, which contains a treatment of the physical 
characteristics of erystals and of network equivalences 
for crystal mixers, the emphasis in the succeeding 
chapters is almost entirely on the design and con- 
struction: of mixer circuits and on allied problems. 
Simple microwave, crystal mixers for the centimetre- 
wave band are described in Chapter 3, and multiple- 
function mixers in Chapter 4. Then follow chapters 
on local-oscillator noise and on balanced mixers, 
including some discussion on the characteristics and 
uses of the ‘Magic-T’. Chapter 7 contains & descrip- 
tion of various types of frequency-control circuit, 
and the last chapter (8) deals with special measure- 
ment techniques for such properties as noise-figure 
and admittance loss of mixers. 


PS 


870 


The subject- matter of Volume 23 is ‘Microwave 
Receivers”. Here again we find a certain amount of 
duplication, particularly with Volumes 14 and 16, 
since duplexers and mixers are naturally associated 
with receivers, but it is not so extensive as to prove 
irksome. One might, however, have expected & more 
logical arrangement of the subjects treated in the 
early chapters. Diuplexers, microwave mixers and 
loeal-oseillators are dealt with briefly in Chapter 2— 
local-osoillators, in fact, too much so. Chapters 3, 4, 
5 and 6 are concerned with automatic frequency- 
control systems, intermediate-frequency input cir- 
cuits, very high frequency amplifiers, mixers and 
oscillators, and intermediate-frequency amplifiers 
respectively. Second detectors are described in 
Chapter 7, video-amplifiers in Chapter 8 and gain 
control circuits in Chapter 9. There are then three 
chapters on the mechanical construction of receivers, 


radiofrequency and intermediate-frequency test 


equipment. Chapters 13-17 give details of the design 
and construction of several specific receivers, including 
an airborne centimetre wave-length type, an auto- 
matic tracking radar; a two-band 200 Me. /s. super- 
heterodyne receiverX.and a wide-band frequency- 


5 modulation receiver. . ‘in the last four chapters, 18-21, 


there is amore general discussion of beacon super- 
heterodyne receivers, ‘ erystal-video receivers, super- 
generative receivers and, finally, moving-target 
indication systems. It might, perhaps, have been 
better to sacrifice a little of the extensive detailed 
treatment of the intermediate- and video-frequency 
circuits for a rather more comprehensive account of 
the radiofrequency aspect of the problem, since this 
seems to have been passed over all too briefly." Of 
the six volumes here discussed the* present reviewer 
found this one perhap&«the least satisfactory in the 
matter of general presentation and balance of subject- 
matter. 

There ate remarkably few typographical errors in 
all of these,volumes despite the conditions of speed 
under which they must have been prepared. They 
are all further characterized by a great wealth of 
circuit diagrams, line drawings and, in many instances, 
by photographs of equipment. These features will 
be welcomed by, and will be of great value to, anyone 
wishing to design and construct microwave equip- 
ment, and to such—or indeed anyone interested in 
microwave techniques—these books may certainly 
be recommended. J. A. SAXTON 


POPULAR BOTANY 


The "Growing Plant 
By Prof. W. Neilson-Jones. Pp. 206+8 "-— 
(London : Faber and Faber, Lid., 1948.) 16s. net. 


HE popularization of seience has become an 
important social activity. Unesco holds con- 
ferences on how it should be done ; ‘and phe Russians 
have a special government departmerit {6 manage it 
in the Soviet Union. The publie, domand for it is 
sufficient to support numerous books on popular 


' scienco, and recurrent publications such as Science 


News and New Biology. Already the‘ difference 
between books on science and books’ on popular 
science has become indistinct: there is continuous 
variation, from the monograph by a specialist for a 
few specialists, to the article by a journalist for a 
million newspaper readers. There is an increasingly 
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important demand for books lying between these 
two extremes, for the reader who knows some science 
already. This sort of reader is not easy to satisfy. 
He does not want catalogues of ‘wonders of Nature’ ; 
he is annoyed if he is mystified; and he demands a 
high standard of accuracy. The’ journalist who has 
*eashed in' on the popularity of science cannot write 
popular science at this level; it must be done by a 
professional scientific worker, and it is exasperatingly 
difficult: : 
Prof. W. Neilson-Jones is to be congratulated on 
having written & book whieh will go & long way 
"toward satisfying the reader who is already familiar 
"with some science. His book is (as one would expeot) 
accurate, though many botanists will disagree with 
some of his views on vernalization and photoperiod- 
ism. It ish written in an easy (though occasionally 
ambiguous) ‘style, with a pleasant ‘dry wit. It is a 
series of independent essays on some aspects of 
botany which are not treated well in elementary 
text-books: the plant as informant, chimeras, plant 
hormones, the control of flowering, plant nutrition, 
and the story of the soil. The book contains much of 
what our grandfathers called ‘curious information’ : 
the difficulties in. „making flora] clocks, the ‘use of 
tomatoes to lockte escaping gas,,the occurrence of 
daisies on prehistoric. trackways, and so on. How- 
ever, the author ‘does not try to impress the reader 
by, means of staggering statistics or arresting ad- 
jectives, and he draws his examples from a life- time 
ofcexperiénce and thought. P5. 
OR thé dust cover it is said that the book is fôr 
the ‘gerieral reader; but it would be unfair on the 
book to judge it by this criterion. It is rather an 
anthology of what & botanist thinks will interest 
other scientifie workers. He would be a hardy general 
reader who could read comfortably that “the fully 
‘oxidised tetravalent form of manganese” is not 
available to plants, and that “no plastids from the 
Spolien grains are brought into the egg éell at fertil- 
ization”. Howeyer, as a book for the science master, 
the chemist whose hobby is gardening, the horti- 
culturist, the first-year student, the reader (in brief) 
of New Biology and Science News, “The Growing 
Plant" can be recommended with confidence. "The 
book is well produced and well illustrated, although 
there is an ungócountable transposition of words on 
page 19. E. AsHsy ' 





CONGRESS OF BIOLOGICAL 
CHEMISTRY 


Un symposium sur les proteines 

Par A. Tiselius, D. P. Riley, E. Gorter, D. G. Der- 
vichian, M. Joly, J. Brachet, P. Rebuffat, R. Vendrely, 
C. Wunderly, V. Desreux, H. Dieu, M. Dubuisson, 
J. Jacob, E. J. Bigwood, M. Jutisz, E. Lederer, G. 
Hamoir, P. Desnüóle, M. Rovery et M. Errera. 
(Médecine et biologie; Monographies publiées sous la 
direction de Marcel Florkin, No. 5.) Pp. 284. (Lidge : 
Editions Desoer; Paris: Masson et ge zi “1947-) 
165 francs. 1 


HE Seventh Congress’ ‘of Biological AE 

was held at Liège in October 1946. It was thus 
the first large international gathering of biochemists 
to be held in Europe after the War. The collection of 
seventeen papers, contributed to the general dis- 
cussion on proteins; 7 has now been published under 
the title “Un symposhiri. sür les E PREE It is of 
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partieular interest to the general reader in chemistry 
and biochemistry since it reveals trends of thought 
that are forming the background for the present 
remarkable developments in experimental technique. 
. The subject-matter of the opening paper by A. 
Tiselius was happily chosen in that it served as & 
logical introduction to many of the later contributions 
to the diseussion. Prof. Tiselius dealt with the general 
strategy of the attack on a problem that has long 
intrigued chemists, biochemists and physicists inter- 
ested in proteins, namely, that of the detailed orienta- 
tion of the amino-acid residues in the protein molecule. 
The logical way of attacking this problem is by a` 
process of successive fragmentation of the protein 
chain. If large fragments could be isolated, they 
could again be broken up into smaller fragments, the 
constitution of which could be determined by methods 
already available. The problem is, of course, mainly 
one of teehnique, but, as further contributions to the 
discussion showed, a rich field is developing in the 
isolation, determination and synthesis of oligo- 
peptides and polypeptides; and although it may be 
too much to hope that the complete constitution of 
a natural protein will be determined in the ‘near 
futuié, it is clear that a concerted attack on these 
lines by the many ‘workers already engaged would 
yield an understanding of the mairi. features of protein 
structure. 

Another important aspect of the problem is the 
study Qf the natural protein molecule as a whole, 
since it is clear that no real advance can Ba. made: by 
‘the method of successive degradation until'ádéquate 
proof is available that the protein is, in fact, a'single 
molecular species. The importance of this point is 
now well appreciated, and the newer physical and 
chemical methods are increasingly employed in the 
search for protein preparations of proved molecular 
homogeneity. This search is proving more difficult 
and more ‘prolonged than was at one time expected, 
and several. of the papers, reporting studies of pró- 
teins by use of X-ray diffraction, electrophoresis, and 
the spreading of layers on water, emphasized the 
extreme complexity concealed by the terms ‘albumin’ 
and ‘globulin’. 
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THE MIND OF THE. ‘CHILD 


ay 
Childhood and After ;, EE, 
Some Essays and Olinicál Studies.. 
Isaacs. Pp. vili+245. (London: 
Kegan Paul, Ltd., 1948.) lös. net. 


E b S volume of selected papers, nearly all of 
which have already appeared in journal form, 
furnishes & representative sample of the late Mrs. 
Isaacs’ contributions to the theory and practice of 
child psychology during the past twenty years [see p. 
881}. The contents comprise five papers dealing with 
general aspects of child welfare and eight of a more 
specialized nature devoted to problems in the field of. 
psycho- analysis. The general papers include a compet- 
ent*review of recent advances in the psychology of 
young.children, an essay on the mental hygiene of the 
preischool child and a discussion of the educational 
value of the nursery school. Included also is a report 
dealing with the question of children in institutions, 
originally presented as a memorandum to the Home 
Office Care of Children Commnittee in 1945 and here 
printed in full for the firsttime.: Althougli some may 
feel that the arguments advanced in this report are 


` By Dr. Susan 
Routledge and 
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based on a somewhat selective consideration of the 
evidence, their cogency can be denied by none who 


‘has to do with the institutional care of young 


children. The memorandum is a model of lucid 
presentation and persuasive discussion of a difficult 
problem. 

The eight technical papers which make up the bulk 
of the volume will probably prove of greater interest 
to the scientific reader. Four deal with theoretical 
aspects of psycho-analysis and four with special 
aspects of child development considered from the 
psycho-analytic point of view. Much of the material 
discussed may appear bizarre, if not wholly improb- 
able, to the reader unversed in Freudian psychology. 
It must, however, be borne in mind that the evidence 
in favour of what Freud called (rather misleadingly) 
infantile sexuality is nowadays extremely impressive. 
Although ‘there is disagreement on points of detail, 
the broad principle of early psycho-sexual develop- 
ment issaccepted by a great many psychologists 
outside the Freudian fold. This principle not only 
renders comprehensible a wide variety of psycho- 
neurotic manifestations but also, contributes in an 
important way to our undérstanding of the normal 
processes involved in the formation of character. 
One must, therefore, expect of the reader at least 
some understanding of the Freudian position if he is 
to follow the arguments developed in these papers. 
If he remains unconvinced of its basic validity, he 
would do better to turn to Freud’s original writings 
than to persevere with a book such as this. 

A striking impression which is left on the reader 
of these papers is the virtual impossibility of under- 
standing the«mind of the child in terms of adult 
psychology. Although we, have long outgrown 
anthropomorphism in the sbidlogical field, something 
very like it appears to eling to us in our conceptions 
of the child’s mentality. From the work of Mrs. 
Isaacs and other child analysts, "we realize the 
futility of attempting to interpret the mind of the 
young child in terms of the attitudes and beliefs of 
adult life. The mind of the child, it appears, is a 
mind in which impulses of a primitive nature give 
rise to & wealth of phantasies, in part unconscious, 
which are'&pt to mingle freely with the world of sense 
perception. In this phantasy world, figures derived 
from the parents aequire qualities of beneficence or 
punitivenéss out of all proportion to the child's actual 
experience. These phantasies not only influence the 
child's acquisition of conscience and character but also 
may lie behind a variety of psycho-neurotic mani- 
festations. Their significance in relation to aggression 
and guilt, ‘temper tantrums’ .and anxiety, is well 
brought out by Mrs. Isaacs in her clinical studies. 

It must be mentioned that the author of this book, 
in common with so many protagonists of psycho- 
analysis, pays scant respect to the constitutional 
factor in neurotic illness. Although Freud himself 
admitted that all neurosis isat bottom a constitu- 
tional affair, this aspect is constantly neglected in 
neo-Freudian jsychopathology. In this connexion, 
the medicah reader will not be slow to note that 
several of’ Mires, Isaacs’ patients displayed pre- 
psychotic manifestations. The latter surely betray 8. 
constitutional element which cannot be neglected in 
theoretical interpretation. One might suggest that 
until the organic basis of psycho-neurotic illness is 
more fully considered by psycho-analysts, much of 
their doctrine will remain, in Freud’s words, ‘. . . 
but a superstructure which will have to be set on its 
organic foundation”. O. L. ZANGWILL 
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ROYAL SOCIETY 
ANNIVERSARY ADDRESS BY SIR ROBERT ROBINSON, F.R.S. + 


N behalf of the Fellows of the Royal Society the 

following telegram was sent on November 16 

to His Majesty the.King: "Your loyal ànd dutiful 

subjects the President, Council and Fellows of the 

Royal Soeiety of London beg leave to offer our 

respeotful and sincere felicitations on the birth of the 
Prince". 

A message was also sent to Her Royal Highness 
the Princess Elizabeth, as follows: ‘“The: President, 
Council and Fellows of the Royal Society of London 
send their respectful and sincere congratulations to 

: Your Royal Highness on the happy event e the birth 
of the Prince”. 

We have received gracious acknowledgments in 
the following terms: “Please convey to thé Council © 
and Fellows of the Royal Society the sincere thanks 
of the Queen and myself for their kind message on 
the birth, of our grandchild. 


. è “GEORGE R.” 
“We are, most grateful for your kind message of 
congratulations. 
. “ELIZABETH AND PHILIP" 
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AWARD OF MEDALS, 1948 . 


" l ‘Copley Medal 


The Cortmy MEDAL is awarded to Prof. Archibald 
Vivian Hill, for his outstanding contributions to the 
physiology of muscular processes. 

Towards the end of the nineteenth century physio- 
logists discerned à field of investigation in the physical 
and chemical phenomena involved in the character- 
istic activity of musclo and nerve; but the questions 
propounded could receive no satisfactory answers, 
chiefly owing*to the lack of adequate methods. Hill, 
during the last thirty-five years, has applied profound 
mathematical skill and a flair for the design and 
management of delicate instruments to the provision 
of a sound basis for experimental and theoretical 
advance. In his hands the thermopile was developed 
into an instrument of great precision and delicacy, 
and conditions for its use in relation to the material 
studied were established so as to provide significant 
results, 

The work on heat production in muscle has led to 


a picture within a framework which can accommodate : 


many contemporary biochemical studies in a har- 
monious fashion. Attention has constantly been paid 
to ensuring the thermodynamic soundness of the 
systems suggested. Moreover, he was able to exploit 
some of his findings on isolated muscle in the course 


of a study of the dynamics of muscular contraction , 


in the living body, including that in the human 
subject. 

A natural extension of Hill's Senontoliós bas enabled 
him to contribute notably to our knowlédge of the ` 
heat-production and excitability of nerve. Previous 
workers failed to detect any heat-production in nerve 
tissues, but Hill demonstrated the definite thermal 
changes that are associated with the passage of 
impulses. These were found to be so small that no 
one-way contemporary chemical reaction could account 
for them. Tt would be necessary to postulate revers- 
ible changes which proceed in both directions. 


This was & main factor in the elaboration of the 
modern view that the nerve impulse results in an 
altered state of polarization of the essential surface 
membranes. The heat change which occurs after the 
passage of the impulses was found to be smal! but 
definite, and was related to the energy expended in 
the recovery of the membrane. 

Hill has made contributions of great distinction in 
other fields, and among other topics investigated by 
him is that of the physical chemistry of the oxy- 
hæmoglobin equilibrium in the blood. 

Hil has been & souree of inspiration to many 
pupils, collaborators and colleagues, and has founded 
& school of research. His eminent services to physio- 
logy have been possible as the result of a happy 
combination of wide basic knowledge of the physical 
sciences, unusual skill in the design and execution of 
experiments, a philosophic outlook, and above all 
the’ curiosity and ambition to attack some .of the 
most difficult pones in biophysics and biochemistry. 
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“Rumford Medal u 


The RUMFORD MEDAL is awarded to Prof. Franz 
Eugen Simon for his distinguished researches on the: 
properties of matter at low temperatures. 

The school of low-temperature physies which Simon 
has created at Oxford is one of the leading centres of 
such research in the world and has achieved highly 
important results in the spheres of both theory and 
practice. 
brought into service in the development of extremely 
simple methods for reaching the temperatures of 
liquid helium in the laboratory. He realized that at 
iow temperatures adiabatic expansion of heliam 
compressed into a small reservoir would absorb 
sufficient heat to liquefy the bulk of the gas and to 
cool the container and specimens under examination 
to liquid helium temperatures. Thus, provided 
reasonable supplies of liquid air are available, it 
becomes possible for any laboratory to carry out 
investigations at the, lowest attainable temperatures 
with equipment which is inexpensive and simple to 
operate. Many other contributions to technique in 
this field have been made by Simon and his co- 
workers. 

With the aid of these new or improved methods 
many interesting observations, with a bearing on 
fundamental knowledge, have been made.  Out- 
standing problems in superconductivity, especially 
the part played by impurities, have been solved and 
the 'freezing out! of magnetic flux has been explained. 
The peculiar properties, of liquid helium II and the 
transition to this state have been investigated 
intensively. The thermodynamics of the approach 
to absolute zero has been stated very clearly by 
Simon, and progress has been made in new methods 
for reaching this temperature:;" More recently, extended 
equipment has facilitated the study of the properties 
of atomic nuclei oriented in magnetic fields. 

Simon has made significant contributions to the 
elaboration of devicés.for the separation of'isotopes 
and to the design of plants, in which thermodynamic 
considerations are of predomiriating importance. 


"4$ His great knowledge of thermodynamics was 


v 
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He has aptly illustrated the thesis that, in the world 
of modern physics, discovery and the progress of 
theory follow surely on the introduction of new and 
powerful tools of research. e : 


Royal Medals 


A ROYAL MEDAL is awarded to Prof. Harold 
Jeffreys for his fundamental investigations in 
thedretical geomechanics. 

Much of Jeffreys’ well-known book “The Earth” 
(1924, 1929) is based on bis own work, and this is 
especially true of the section on near earthquakes. 
However, the book owes its unique position not only 
to these original contributions, but also to the skill 
and insight shown in the building up. of a self- 
consistent picture of the earth from the very diverse 
and apparently contradictory materials available at 
the time when it was written. Its great influence has 
been due to the width of interest and the critical skill 


. as well as to the depth of learning. of its author. 


During the thirties Jeffreys’ main interest was in 


` seismology. In a series of papers he has discussed 


the available observations in detail and reduced, the 
errors in the seismological time-tables by a factor of 


10 ór more. This work has had,an important effect 


on, our knowledge of the earth?§ -interior and has 
yielded numerical information of surprising accuracy, 
and, for example, the radius of the earth’s central 
core, is’ ‘now known with an accuracy of a few kilo- 
metrés. 

. Some of his early papers and the book’ “Scientific 
Inference” show an interest in the philosophical 
basis‘of the scientific method and in the theory of 
errors. This was intensifiéd by the difficulties he met 
in adequately treating the seismological travel times, 


‘to which orthodox ‘least square’ methods are inapplic- 


able. The discussion of these observations: led to a» 
series of papers on significance tests, and, finally, td 
a book, ‘The Theory of Probability", in which he 
discusses Ge novo the whole problem of the relation 
between observation and ‘physical quantities’. The 
departures from orthodoxy have not proved univers- 
ally acceptable, but it is generally agreed that 
Jeffreys has made an important contribution to a 
subject on which the last word bas not yet been said. 

Other topics to which Jeffreys has made material 
contributions are pure mathematics, the origin of the 
moon, the constitution of the planets, hydro- and 
aerodynamics. In particular, : 'he gave the first mathe- 
matical discussion of the theory: of aerofoils of finite 
thickness. 


Other less relevant siiagi of the catholic interests - 


of the Plumian professor of astronomy and natural 
philosophy could be citéd. Whether as a specialized 
applied mathematician or as a teacher and leader of 
research, the eminent services he has rendered are 
most widely recognized, i i 

A Rovar MEDAL is awarded io Prof. James Gray 
for his distinguished work on the:méchanism of posture 
and locomotion in vertebrate ‘atid other animals. 

In 1933 Gray, by the use of cinematography, 
analysed the forces involved in the progression and 
turning of fish with long and short bodies. The 
inquiry reached its full development during the last _ 
ten years with the extension of these studies to 
vertebrates generally. In 1936 he discussed the 
swimming of dolphins ; raising, the hydrodynamical 
problem of the type of Water-Bow past an undulating 
body. Later he analysed’ thé locomotion of Amphibia 
and of snakes. The, nee of this part of the work 
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led to & discussion of the mehena of the tetrapod 
skeleton which was fundamental and placed an 
important part of the comparative anatomy of 
‘vertebrate animals on a functional basis for the first 
\time.' His work shows that the whole body of ‘a 
tetrapod must be considered as a single functional 
‘unit ; changes in the tension of one muscle being 
accompanied by a demonstrable pattern of changes 
cin other muscles. Gray analysed ‘and described the 
“mechanical problems solved by tetrapods standing 
‘and moving over ground of varying slope and smooth- 
ness; he has also analysed the neuro-muscular 
‘phenomena responsible for the evident co-ordination 
Qf action. He showed the importance of peripheral, 
reflexes in the initiation and maintenance of swim- 
ming movements in fish. This led him to the problem 
of the origin of locomotory patterns. His experiments 
on the:neuromuscular system of annelids showed 
the major importance of patterns of peripheral 
stimuli. 

* This work, summarized in à Croonian Lecture, was 
later greatly extended by demonstration of the 
importance. of peripheral reflexes in the locomotor 
activities of toads. It was found that there was no, 
positive evidence for the existence of, central rhythm 
in these animals, while, on the other hand, the pro- 
prioceptive reflexes arising from the muscles provide 
an adequate basis for locomotor action. 

1 Gray’s work is responsible for an important change 
in the direction of research in the comparative 
anatomy of vertebrates. Before its appearance, ` 
skeletal structure was examined in extraordinary 
detail and yet little or no attention was paid to 
musculature and to the relation of structure to -the 
whole system in action. More than any other, Gray 
has shown that comparative anatomy is certainly 
not. a dead science. Y 


' Davy ‘Medal: 


! The Davy MEDAL is awarded W Prof. Edmund 
Longley Hirst'for his distinguished contributions to 
the chemistry of carbohydrates. 
| The first demonstration of the six-membered ring 
structure of an aldose derivative was offered by Hirst 
and Purves in their study of methylxyloside, which 
was published in 1923. Since then, in collaboration 
with Sir Norman Haworth over &,number of years, 
and independently, Hirst has played a great part in 
the establishment of fundamentals in the field of 
carbohydrate structure. His prolific experimentation 
is characterized by the highest accuracy and has 
afforded conclusive answers to many questions of | 
importance. fe 

* Of his joint work in the Birmingham Schoél the 
following must be cited: the recognition of pyranose 
and furanose forms of the simple sugars, the isolation 
of a crystalline furanoside for the first time, and the 
determination of the constitution of sucrose and other 
disaccharides, 

$ His independent work on optical rotatory dis- 
persion in the carbohydrate derivatives introduced 
new methods of attack on constitutional problems, 
which were of immense service in his later work on 
the constitution of vitamin Q. In that investigation 
of outstanding merit he determined the structure of 
` ascorbic acid and studied a large number of related 
products. .In 1933 he shared in the synthesis of 
agcorbic acid and in the study of the physiological 
activity of the synthetic vitamin. 

His researches on the polysaccharides have been 
conspicuously successful over a wide field, and largely 
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because of his development of new methods of end- 
group assay in the determination of structure. He 
has applied these methods successfully to starch, 
glycogen, and other polysaccharides, and to him we 
owe many advances in our knowledge of the nature 
of alginic acid, the plant gums and pectic substances. 

The regularities and irregularities that have been 
disclosed have been of equal interest and ugexpected- 
ness. ju P 

Hirst has been & pioneer in unravelling the com- 
plexities of carbohydrate architecture, and toshim 
must be attributed much of our present knowledge 
of this group of such great biological significance. 


e Darwin Medal 
The Darwin MEDAL is awarded to Prof. Ronald 
Aylmer Fisher for his distinguished contributions to 
the study of biological evolution. ' 


A general principle that is consistently üóvelóped í 


in Prof. Fisher’s writings is that the course of evolu- 
tion is not controlled by mutation but by' selection 
operating upon the heritable variability which 
Mendelian recombination supplies. 

In 1928 he was the first to suggest that dominance 
is the product, of sélection operating in the gene- 
complex of the. "organism. This theory he tested and 
confirmed experimentally with domestic poultry and 
later with. mice. 

The implications of his concept extend beyond the 
dominance phenomena, and underlie the whole theory 
of the modification of genie effects through selection 
acting on the gene-complex. This enables a character, 
even when under unifactorial control, to be adjusted 
to the needs. of the organism. To Darwin, selection 
was a mech&nism for rejecting the bad and con- 
serving the good; it is largely to Fisher that we owe 
the view that it may mitigate the bad and enhance 
the good effects of the hereditary units. 

The studies of Fisher on abundance and variability, 
the first of them'undertaken in collaboration, have 
provided means for proving in general terms the 
proposition, implicit i in the modern concept of evolu- 
tion, that genes having’ minute favourable effects are 
in process of being spread through populations and 
are bringing about evolutionary change at the 
present time. ' 

Fisher’s methods of population analysis, developed 
from 1930 onwards, have made it possible to study the 
numerical aspect of animal communities with an 
exactitude previously unattainable. 

The special opportunities for evolutionary study 
presented by polymorphism have always attracted 
Fisher, and he has repeatedly analysed the balance 
of selective agencies which may be involved. This 
point of view is apparent in his extensive work on 
human serology. He has also studied a polymorphism 
which had especially interested Darwin, that of the 
heterostyled plants, and he has extended the subject 
to elaborate the general theory of crossing-over in 
polyploids—a pioneer work of wide application. 

Fisher’s great cóntributions to statistics and to 
experimental design have provided tools now deemed 
essential to the quantitative biologist. .But they are 
fundamental also to the expérimental stüdies of 
evolution which have become so important a feature 
of modern biological research. 


Hughes Medal 
The Huemes Mupau is awarded to Sir Robert 
Watson-Watt for his pioneer researches in radio 
telegraphy. 
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Watson-Watt has been a leader in the field of radio 
research since the early nineteen twenties. He began 
to work on the subject of atmospherics in 1916, 
paying attention at first to the subject of the direction 
of arrival. He published the first English studies on 
this subject, establishing the ‘cum-solar’ swing of the 
place of origin throughout the day. He developed the 
cathode-ray direction-finder as a means for finding 
the direction of arrival of individual atmospherics. 
This has proved of immense value in the location of 
thunderstorms during the War. With a number of 
collaborators he later studied the wave-forin’y of 
atmospherics. 

He has been the leading exponent of the use of the 
eathode-ray oscillograph for a great variety of pur- 
poses in physical research. 

Watson-Watt was the leader of tho earliest British 
work on radar, or radiolocation, as it was then called. 
Although the basic principles were known, enormous 
technical difficulties had to be overcome before radar 
could be developed in the form of an operational 
instrument. That these difficulties were, in facb,: 
overcome was due, in Great Britain, more to Sir Robert 
Watson-Watt than to any other man. He is now, 
turning with equal insistence: to the peace- -time' 
applications of radar, especially +} in the service of 
civil aviation. , j 


New Officers * 


Sir Alfred Egerton now lays down his office as 
Physical Secretary of the Society. “During the past 
ten years he has shown a deep concern for the Society's 
welfare, and the utmost willingness to undertake 
onerous duties. 

I would like to remind yon of some of his many 
activities. In the early days of 1939 he was chiefly 
instrumental i in the creation of a Central Register of 
Scientists. The significance of this action by the 
Society was by no means exhausted by the end of 
hostilities. Almost in the first month of the War he 
took a leading part in persuading the"War Cabinet to 
set up à Scientific Advisory Committee. These 
efforts, after initial setbacks, succeeded in October 
1940, and the Committee functioned usefully during 
the war period and was the forerunner of the present 
Advisory Committee on Scientific Policy. I cannot 
deal at length with his services in & more personal 
capacity, for example, to the Ministry of Fuel and 
Power, but we recall with gratitude his interest in 
the re-organisation of the Gassiot Committee and in 
the survey, which the Society conducted, of, the 
needs of fundamental sciengé after the War. He has 
been an ever-welcome guest overseas, and has a 
distinguished. record as an ambassador of science. 
His great services to the Empire Scientific Conference 
of 1946 and its offspring, the Scientific Information 
Conference of the present year, are fresh in our 
memory. He worked zealously, carefully and effect- 
ively—an unusual and difficult combination—and the 
results will benefit every part of the Commonwealth 
in which scientific activity exists. 

Sir Alfred will continue to act as virtual repre- 
sentative of the Society in several important capaci- 
ties; if I may mention just one as an example, it 
may be as a member of the Scientific Advisory 
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' Council for the Festival of Britain, 1951. 


We shall not be able to take so much advantage of 
his habitual generosity, as in the past, but, in case of 
need, we shall certainly, seek his help. and advice. 

Prof. David Brunt has been ‘elected as the Physical 
ney of the Society. To hiin we offer the most 
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cordial welcome and good wishes, coupled with thanks 
for his willingness to assume the duties and Teeponia- 
ibilities of the office. 

One of the most valuable of the traditions of the 
Society is our claim to exercise initiative when the 
circumstances suggest a new departure. So far as I 
am aware it has not previously been thought desirable 
to designate any person as honorary librarian to the 
Society ; but the Council felt that the present chair- 
man“ of the Library Committee had given services 
which, were probably without precedent. Prof. E. N. 

‘dae@.” Andrade’s knowledge of the older scientific 
literature is unrivalled, and has been freely available 
to the great advantage of the Society. 

The retirement of Mr. H. W. Robinson as librarian 
occurred at the end of March of this year. He joined 
the staff in 1902 and assisted the chief clerk and the 
librarian; in 1910 he became library assistant and 
in 1930 assistant librarian. He has been librarian 
since 1935. His work for the Society and its Library 
has been invaluable, and we may recall with special 
gratitude the care he showed in the safe bestowal of 
our treasures in the time of danger. An earnest 
student of the history of science, he has paid special 
attention to the study of Robert Hooke, on wbose 
life and work he" is a, recognized authority. In 
expressing our gratitude for his devoted labours, we 
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note’ with pleasure that Mr. Robinson will continue. 


to assist Prof. Turnbull in editing the Newton 
letters. | s 


r 
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Scientific Information 


E o'e 


The outstanding event of the past year in con- 
nexion with the Society has been tbe Scientific 
Information Conference. We welcomed delegates 
from the countries of the Commonwealth and &][so. 
from the National Academy of Sciences of the United 
States, and from Unesco. It can thus be claimed that 
the whole of the English-speaking scientific world was 
well represented. More than half of all scientific 
literature is written in English, and in making such 
a comprehensive review of scientific information 
services, I think the Society may be judged to have 
taken a timely initiative. We were gratified by the 
interest shown by Fellows and the time and energy 
so freely given by them to ensure the success of the 
Conference. 

The Council of the Royal Society received from the 
Conference many recommendations dealing with the 
publication of papers , reporting original work, 
abstracting services, reviews and annual reports, 
library services, classification and indexing, and other 
relevant matters. It has been decided to implement 
these, so far as proves possible, with the aid of a 
Treasury grant, and for this purpose the Council has 
set up an Information Services Committee, which 
has just held its first meeting. - I believe that an 
energetic follow-up of the tecommendations will 
result in real progress. The value of the Conference 
itself, irrespective of these recommendations, should 
not be under-estimated. Divergent points of view 
were advocated, and many of the difficulties besetting 
the free and rapid communication of new knowledge 
were at least recognized as the result of discussion 
and, in many cases, were removed. The problem is 
8 complex one, and its solution demands both due 
regard for traditional methods and an acute apprecia- 
tion of novel techniques. . 

Having given this ledd, the Society will now .be 
expected: to play an increasingly important part, 
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! nationally and internationally, in improving scientific 
information services. 

; it is doubtful whether the general progress of 
' science has ever been more impressive than at the 
* present time, and this fact emphasizes the importance 
‘of adequate outlets for the publication of the great 
'volume of original work that"is Being poured out. 
‘Formidable archives are undoübtedly accumulating. 
To meet the demand many new journals have been 
‘founded, and here is a short list of them. Agricultural 
‘Chemicals, Baltimore, 1946; British Journal of 
‘Pharmacology and Chemotherapy, U.K., 1946; Hun- 
garica Acta Chimica, Budapest, 1946 ; ; Journal of 
Journal of Polymer 
Science, N.Y., started publishing 1946; Zeitschrift für 
Naturforschung, Wiesbaden, 1946; Acta Chentica 
Scandinavica, 1947, Chemical Societies of Denmark, 
‘Finland, Norway and Sweden; Analytica Chemica 
Acta, NY. » 1947; Biochemica et Biophysica Acta, 
N.Y.; Die Makromolekulare Chemie, Basle, 1947; 
Food "Technology, N.Y., 1947; Heredity, London,. 
1947 ; Journal of Glaciology, U.K., 1947 ; Nucleonics, 
N.Y., 1947; Acta -Orystallogrdphica, U.K. . 1948; 
Acta Physica Austriaca, Vienna, 1948; Annali di 
Geofísica, Rome, 1948; Australian" Journal of 
Scientific Research, Australia, 1948 ; Deutsche Hydro- 
graphische Zeitschrift, Hamburg, 1948. Furthermore, 
the scientific reviews are constantly being extended 
in seope; one can even be thankful that they show 
& tendency to overlap. Nature, playing a more 
importent part than ever before, is now supple- 
mented by Research, while Endeavour, Science 
Progress and Discovery worthily maintain our reputa- 
tion in the field of popular exposition. “The Press is 
far better informed on scientific affairs than was the 
case a few years ago, and we can anticipate useful 
autocatalysis in the reaction between public apprecia- 
tion and public information, . fy 
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A Science Centre 


A year ago I mentioned the formation of a com- 
mittee to study the means whereby adequate accom- 
modation for the scientific societies may be made 
available, and tactful reference, to. its activities will 
be found in the Report of Council. Without being 
too indiscreet, it is possible to provide some further 
information on æ subject of great interest to the 
Fellows of the Society. In the first place, the Scientific 
Accommodation Committee has so far considered 
only the long-term problem, and it is matter for 
congratulation that representatives of so many 
interested parties reached fill agreement on this 
aspect. It was unanimously agreed that the institu- 
tion of a science centre would provide the best solu- 
tion. Naturally, everybody would like to know where 
that will be and exactly what the proposal involves. 
In regard to the first point, & specific suggestion is 
being explored, and we hope that it will soon be 
possible to announce 8 definite outcome, such thet 
a suitable site will be allocated for the eventual 
creation of a worthy science centre. It is unlikely 
that this site «will please everybody ; but we have 
reason to believe that a large majority will welcome 
it in view of the many advantagés'secured. In any 
event, we have the assurance that favourable con- 
sideration will be given by Ministers to transference 
tola better site, should such be found. 

The course of the discussion showed that the 
co-operation of several scientific societies depended 
on that of the Royal Society, and your representatives 
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accepted the flattering implications, though not 
without some hesitation. To speak directly, that 
means willingness, if necessary in the general interest, 
to leave Burlington House and to function as the 
heart of the' science centre located elsewhere. 

The elaboration of,so far-reaching a scheme is not 
at all a simple ;matter, and involves polypartite 
negotiations and. agreements. The Fellows of the 
Society will be directly consulted on the inajor issue 
just so soon as it can be put to them in a pee 
form, ~ 

One possibly related matter may be mon 
at this early stage, so that we may think about it. 

The Report of Council mentions the reconstitution 
ofa ‘Rutherford Memorial Committee’, which has 
various schemes under consideration.. At the last 
meeting of this Committee I ventured to suggest that, 
as one aspect of the memorial, a ‘Rutherford Hall’ 
of noble design should form a part of the’ science 
centre, and this was given general approval by the 
. Committee and later by Council. 


$2 


i * Freedom of Science 

Unfortunately, I myst now turn from these roseate 
dreams of future glory to an incident of the present 
which has rudely disturbed our peace of mind. It is 
possible that our information is incomplete, or even 
inaccurate; but it is probable that we have ascertained 
the more important facts of the case. 

I refer to the report that eminent Russian biolog- 
ists have been constrained to-Subscribe to interpreta- 
tions of the data in the field of genetics which they 
had previously rejected, or perhaps had thought 
“unworthy of serious consideration. According to 
Praéda, “The Academy of Sciences forgot that the 
most important ,Principle in Science is the Party 
Principle”. That is a forthright declaration which 
leaves little scope for ambiguity. The incident is 
evidently of ‘political, rather than of scientific, 
importance, and the Royal Society is not concerned 
with politics. ; 

We regret that the Academy of Sciences of Moscow 
has broken off its long correspondence with us. We 
trust that the new, conditions will not seriously 
impede the advance of biological science, for which 
such qualifications as ‘Western’ are .as irrelevant as 
they would be for & multiplication table. We impute 
no blame and express no opinion as a body, but that 
does not mean that we must take no cognizance of 
the occurrence, which may have some lessons for us, 
at least by way of analogy. For example, we may 
observe that governments are not infallible, yet must 
be obeyed. This reflexion should make us more than 
ever alert to preserve intact the prized freedom of 

. science in our own domain. Actually no direct attack 
is likely here, and should the unexpected happen it 
will certainly not be along the lines of compelling us 
to espouse some ‘particular scientific theory or 
doctrine. Conceivably it could take the more subtle 
form of control of the character and direction of our 
scientific work. There is immediate danger in the 
‘current deprecation of fundamental research, not of 
course absolutely, but relatively, in comparison with 
technological applications. I hope it will be the 
opinion of all Fellows that the Royal Society should 
take a leading part in upholding our ideals and in 
clarifying ideas on these topics, and particularly in 


disinterested investigation must take in the life of 
the community. It is certainly not sufficiently realized 
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that the body scientific can only flourish when all its 
organs aró in & healthy condition. As in a biological 
equilibrium, there is a ‘natural interdependence 
between pure and applied research. Pure science is 
fertilized by the advance of techuology and vice versa, 
It would ‘be quite consistent, though lamentable, to 
take up the position that we will have no more 
research at all, and devote our energies to the 
exploitation of present knowledge. But it is impogsible 
to dissect the elements of real progress. If we isolate 
one of the limbs of the organism it will not grow, 
and will soon die. 


woe 


Progress of Science / 


I do not propose to add more than brief comment 
on new scientifio discovery. It will be conceded that 
the great privilege of addressing the Fellows of the 
Royal Society is not without its own peculiar embar- 
rassments. For example, I have recently delivered 
two lectures summarizing results of many years in 
my, own field of work. If I venture on other ground 
I shall be speaking as an amateur to some of the 
leading specialists in the world. 

Without attempting any kind of assessment of 
values, or any completeness of survey, I will mention 
a few things that have been brought to my notice, in 
recent months, often as the result of casual convers- 
tion. ` 

Two years ago I referred to the very great value of 
spectroscopic methods for the study of "complex 
molecules of organic compounds. Since that tirne there 
have been striking applications of both ultf®a-violet 
and infra-red absorption measurements which have 
solved some otherwise intractable problems. But one 
difficulty that threatened to impede progress was the 
ménagement of minute quantities of material, 
ógpecially i in the solid state. 

"Dr. C. R. Burch, Warren Research Fellow, has 
built a reflecting: microscope which is perfectly 
achromatic, and this has now been harnessed to an 
ultra-violet spectrometer by Barer, Holiday and 
Jope, and to an infra-red spectrometer by Thompson, 
Barer and Cole. In the latter case the spectral range 
1-14 u can be covered, and the results are identical 
with those obtained with larger specimens in more 
usual apparatus. 

The spectra of.single biological cells or single 
crystals weighing less than 10^? gm. have been meas- 
ured. Polarized infra-red radiation has also been 
used, and this promises to opén up a new method 
for study of biological specimens, such as muscle 
fibre, in which orientation exists, as well as new 
possibilities for crystal analysis., This arises from the 
relations existing between absorption and orientation 
of the vibrating groups, whence the angle between 
certain characteristic bonds and the crystal axis can 
be determined. Measurements have already been 
made with minute quantities of new antibiotics and 
similar substances in connexion with their identifica- 
tion, or the diagnosis of their molecular groups. 

The importance of this advance for organic 
chemists and biochemists cannot be exaggerated. It 
will surely lead to the routine.study of the infra-red 
absorption of many new compounds, and the relation 
between the spectra and constitution will therefore 


-become still better known. As the method thus 
, increases in power the demand for its help must also 
insisting on the vital role which the highest kind of ' 


become more insistent. : 
l am most grateful to, Dr. H. W. Thompson for 
advance news of this remarkable development in 
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technique, details of which will be published in & 
short time. Soon we shall all be repeating the wistful 
inquiry that ends Barrie’s play: “How much do 
they cost—those machines ?" 

I cannot pretend to be competent to discuss applied 
mathematics, astronomy, or physics; but it is obvious 
even to the uninitiated that great advances are being 
ined in our knowledge of the mesons and of nuclear 

ssio 

Sits George Thomson, in his Bakerian Lecture, gave 
a fascinating account of the evidence provided by 
study of the effects of cosmic rays on atoms, while 
Prof. E. O. Lawrence, with the aid of his new 
synchrocyclotron, has been able to produce mesons 
in the laboratory for the first time. . 

Prof. E. A. Milne’s forthcoming new book will 
evoke lively discussion, for he tells me that acceptance 
of his theoretical system involves the assumption 
that Planck’s constant À varies secularly with the 
time, 

On the technical side we hear from America of a 
new type of valve, a crystal of germanium, which 
can be made to function as an amplifier. 

Coming nearer to my personal interests, , the 
chemists and biologists of Parke, Davis and Co. are 
to. be warmly congratulated on their discovery and 
inyestigation of chloromycetin, a new antibiotic 
which has proved to be highly effective against scrub- 
typhus and certain analogous infections. The con- 
stitution’ of chloromycetin has not yet been disclosed ; 
tut it is‘said to be known, and apparently the sub- 
stance has been synthesized. It makes possible the 
first satisfactory chemotherapy of a disease caused 
by a Rickettsia, and opens up the possibility of the 
control of virus diseases more generally. 

Another discovery of vast medical, agricultural and 
biochemical interest arises from the isolation of the 
intrinsic &nti-pernicious anemia factor from liver. 
This brilliant consummation, a further triumph óf 
modern ehromatography, has been reached by A. 
Lester-Smith and his colleagues in the Glaxo Labor- 
atories and by a team of chemists of Merck alnd Co. 
(New Jersey), led by K. Folkers. The red crystalline 
substance contains cobalt in a co-ordination complex 
which has a molecular weight of about 1,600 and 
probably includes three atoms of phosphorus. It is 
proposed to call the factor vitamin B,, and it is one 
of the most physiologically active of known sub- 
stances, a dose of one microgram daily being fully 
effective therapeutically. Y 

The picture is very quickly being filledin ; we heard 
from Dr. Marston quite recently of his outstanding 
researches on the cobalt requirements of sheep.” A 
defect of cobalt in the soil leads to sickness and 
stunted growth with anemia. Other recent and 
related work by Drs. Tosic and Mitchell at Aberdeen 
concerns the assimilation of cobalt by micro- 
organisms. We may be sure that knowledge of the 
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constitution of B,, will suggést other correlations, - 


perhaps with nucleotides, perhaps with folic acid, 
which will be of vast significance. The molecule is 
not especially complex by modern standards and its 
structure can be determined, provided sufficient 
effort is made. If I am reminded that we are unable 
to synthesize penicillin, “the reply would be that the 
problems are not compatable. Analysis of substances 
of this degree of complexity must nowadays always 
succeed,- whereas synthesis may present a difficulty , 
of a different order altogether. The trouble will be." 
to get enough of the. factor for investigation by 
ordinary methods, and this -is a good illustration of. 


a 
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the value of micro-physical devices. I am told that 
the infra-red absorption spectrum, determined by 
the new technique previously mentioned, has already 
given valuable information, confirming the presence 
of PO, NH and OH groups, and indicating absence 
of aliphatic CH, but probable presence of aromatic 
CH as in benzene or purines. f. 

We seem, to be on the verge of great discoveries in 
another field perhaps not entirely unconnected with 
the last-mentioned, namely, the problems conneoted 
with*the effects of chemical substances on cell growth, 
including malignancy. There cannot be said to be 
any satisfactory treatment of cancer by chemical 
means, though various agents exert a beneficial effect 
in special cases. Such are stilbcestrol, testosterone 
and the so-called nitrogen mustards. Of these, 
stilbcestrol has the best claim to be.regarded as a 
curative , agent in a proportion of cases, and the 
halo^alkylamines ameliorate the condition of the 
patiént. In the United States, Dr. Rhoads and his 
colleagues have paid much attention to antagonists 
of folie acid. These are synthetic compounds the 
molecüles of which are planned to resemble those of 
folie acid. Several of them have been found to exert 
an inhibitory effect on the bone marrow, producing 
anemia, which can be reversed by folie acid. Similar 
antagonism is observed with bacteria, and further- 
more Hertz has reported that certain of these 'sub- 
stances inhibit the action of stilbcestrol on the 
oviduct of the chick. ] 

One of the most promising of the substances is 
called A-methopterin.'. This is folic ‘acid with an 
amino-group replacing hydroxyl and a methyl group 
replacing hydrogen, quite a close analogue. The 
substance js anti-folic, anti-cestrogenic, and it has a 


. definite inhibitory effect on the growth of tuniours 


in laboratory animals, as well as of malignant cells 
in tissue culture. Folic acid is regarded as necessary 
for the growth of all cells, and tlie “hope is to find a 
substance of low toxicity which will antagonize this 
factor to the level necessary to immobilize the more 
sensitive malignant growth without serious detriment 
to normal cells. It is known that laboratory work 
has encouraged clinical trials, but the results have 
not yet been disclosed. 

Dr. T. B. Heaton and my wife have published & 
preliminary account of work which finds its origin in 
observations made many years ago on a growth- 
inhibiting constituent of yeast (Heaton, 1926). This 
was a differential growth-inhibitor affecting the 
connective tissue cells but not the epithelia of 
cultures in vitro. 

They have now prepared‘ catbohydrate material 
from wheat middlings which is‘either itself active, or 
more probably contains an active principle. This 
produces retrogression of the implanted Walker 
carcinoma in rats. . 

It is decidedly interesting to find such a substance 
in & foodstuff; it may even be a vitamin. Since in 
some of the earlier experiments the*material had been 
held at a low pH, the formation of hydroxymethyl- 
furfuraldehyde was a possibility, and it was known 
that many aldehydes possessed growth-inhibitory 
properties. It was found that hydroxymethylfurfur- 
aldehyde, or better its polymeride; also caused the 
retrogression of the tumours. The connexion, if any, . 
between these findings is not yet clear. 

At the Chester Beatty Research Institute, Dr. A. 
Haddow and his colleagues have tested the effects 
on normal growth of a number of pyrimidine deriv- 
atives. The developments have sprung from experi- 
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ments designed for other.purposes—and the sequence 
is of more than passing interest. It started with the 
yellow enzyme and a series of experiments designed 
to test the effect on growth of a series of synthetic 
analogues of the flavins. 

Administration „of 9-phenyl-5 : 6-benzo-iso-allox- 
azine to albino rats: was accidentally, and most 
unexpectedly, found “to produce an orange-yellow 
pigmentation of the hair (Haddow, Elson, Roe, 
Rudall and Timmis, 1945). Pursuing this curious 
observation, other coloured substances of a similar 
type were tested, and among them xanthopterin, the 
butterfly wing pigment, first isolated by Wieland 
and Schöpf in 1925. This did not colour the coat but 
produced a significant enlargement in the size of the 
rat kidney. It was an actual growth..of the organ 
due to a great outburst of cel division į in the kidney 
tubules. 

In the course of still aiia research, that on the 
carcinogenicity of many styrylpyrimidines (Haddow 
and Kon), it was found that two substances of. this 
group: closely allied to. xanthopterin in structure had 


„the same effect in increasing the growth of the 


kidney. This.cannot-be mere coincidence and proves 
that the effect is a primary one of xanthopterin and 
the related pyrimidines on the cell. The phenomenon 
has been observed in the rat, mouse, Peromyscus, 


' the rabbit, hamster and guinea pig. 


. regulator. 


.barren wilderness. ` 


Now xanthopterin is of natural occurrence in the 
kidney and it is possible that it is present as a growth 
Its structural relationship with folic acid 
‘will not be overlooked. Haddow and his associates 
feel that it is at least as important to study the 
‘meang by which normal growth is so delicately 


‘adjusted as to inquire directly why the malignant 


cell is unregulated. 

There aré further experimental foundations for 
these ideas which lead Haddow and his collaborators 
to surmise that the co-ordinated growth of the 
normal tissues may depend upon the supply of 
essential substances from an external source and that, 
conttariwise, “malignant cells may have acquired the 
power to synthesize these essential substances, or 
their equivalents, themselves. Such suggestions are 
fully consonant with ‘all that we know of the subject 
as a whole and give & new prospect for the chemistry 
of growth and differentiation. 

I am much obliged to Dr.’Haddow for kindly 
acquainting me with results and ideas which are not 
yet published in full and for perínission to mention 
them to-day. 

I would not like to leave this subject without an 
incidental reference to, Berenblum’s significant dis- 
covery of sensitization of tissues to the action of 
carcinogenic agents. The constituents of croton oil, 
for exámple, diréétly or indirectly, prepare the ground 
for a carcinogenic. hydrocarbon in a remarkable 
manner. Thé underlying biochemical processes may 
be hard to bring -to‘ light; but the effort to do so 
would doubtless be repaid with interest. 

As_a drama like that of the pyrimidine group 
unfolds we can look. back on the steps of the pioneers 
and be thankful that they selected the paths which 
led into suchirich. territory. But it often appeared to 
contemporaries that they weré wandering into a 
"Whatever makes Hopkins thiak 
that there, can be any possible interest in the 
pigments of butterflies? Why does Windaus 
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consideration of the answers thai ean be given to 
them now: ^ 

Another thought arising from SN progress is 
that the world.of biochemistry, though of vast extent 
and interés; i$ finite, and we are beginning to sense 
the existence of its boundaries. We seem to encounter 
the same thing more often than might be expected ; 
coincidences are indeed of frequent occurrence. 

An example has already been mentioned, and 
another is the recent discovery that the photo- 
dynamic colouring matter of St. John’s wort, 
hypericin (Brockmann et al., 1939, 1942 ;, Pate and 
McKinney, 1941; Dhéré, 1939, 1943)\;is closely 
allied to a pigment of the Aphididre, erythroaphin, 

studied by A. R. Todd ‘and his collaborators at 

Cambridge (1948). Further, these substarices are 
related to a mould pigment, oxypenicilliopsin, 
isolated by Oxford and Raistrick (1940). The pig- 
ments are bis-anthracene derivatives of some kind 
and it is surprising to find these little investigated 
and highly characteristic substances so widely 
distributed in Nature. 

A notable coincidence in my own field. of work 
aroge very recently from a theory of Woodward 
regarding the course of the syrithesis of strychnine 

in the plant. He advanced what seemed at first the 
fantastic idea that a benzene nucleus, originally: that 
of dihydroxyphenylalanine (or tyrosine), suffers 
fission so as to give two oxidized chains which enter 
into further transformations. : 

Transferring this mechanism piecemeal-into .an 
entirely different group of alkaloids, it was found to 
predict that constitution of emetine which can now 
be experimentally demonstrated to be correcto I am 
glad of this opportunity to say that I was unaware 
until quite recently of parallel, independent work by 
Dr. H. T. Openshaw on the constitution of emetine. 
This was submitted for publication some months ago 
and includes the establishment of one detail of the 
structure not fully proved by the work of Spüth, of 
Pailer and of Karrer. A few months ago no connexion 
whatever could be discerned between strychnine and 
emetine, they seemed poles apart. Now at one 
stroke they are connected by recognition of a common 
and remarkable type of biogenesis. 


December 4, 


A PROPOSED INSTITUTE 
OF BIOLOGY 


By Dr. J. F. DANIELLI 
EN à 

NSTITUTES or analogous "fotindations have ren- 

dered great services to physicists, medical men, 
engineers, chemists, anthropologists and many other 
professional groups. No such foundation exists to 
serve the needs of biológists. Recently the Biological 
Council, consisting of representatives of nineteen 
different biological societies, was asked by a number 
of these societies to examine the possibility of 
forming an Institute of Biology. In a preliminary 
investigation the views of axhuinber of representative 
biologists were obtained, andvinformation was also 
available from the Institute of Biology recently 


established in the United States under the sus- 


waste his time and talent on that impossible “pices of the National Research Council. 


substance cholesterol? I have heard those actual, 


“There are two aspects of an Institute which are of 


questions asked in past years and would invites general interest: on one hand there is the daily life 
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of an Institute: i aid on the other hand''there is the 
long-term influerice of an Institute om.poliey. 

The setting up of an Institute would immediately 
give to biologists a central address and general office 
service, and should ultimately providó.. club and 
meeting rooms. An Institute would” produce a 
bulletin to carry news and notices, maintain a watch 
on legislation and international matters of interest 
to biologists, maintain an employment bureau, and 
protect the standards of employment of its members, 
if need be by providing legal aid. A public relations 
service would. be maintained, members would be 
advised in'"their dealings with the Press and with 
publishing | firms. Special income-tax problems would 
be considéred and the establishment of special 
relationships with trading firms and with insurance 
offices would be sought. Buck day-to-day activities 
constitute a group of sound reasons for forming an 
Institute. 

Of equal importance are the arguments based on 
consideration of policy. ‘These include : 

(a) The lack of a representative body of biologists, 
This causes two difficulties. It is difficult for those 
who are not biologists to obtain & measure of the 
balance of biological-opinion on matters which may, 
for example, come within their province of adminis- 
tration. It is also difficult for biologists to place 
proposals before Government and other bodies, since 
at present such proposals cannot receive the backing 
of g representative body. 

(b) Biology is becoming of increasing importance 
in industry and for the economic and physical well- 
being of the country. But at present the authority of 
biologists in these fields is restricted, and often in 
consequence insufficiently serious consideration is 
given to the purely biological aspects of a problem. 
The modification of this position is hampered by: 
lack of professional organisation, by the general 
ignorance of biological factors and by the prevailing 
dominance of the strong professional organisations 
of chemists, physicists, veterinarians and medical 
men. 

(c).Many biologists are now going into industry 
and their numbers are likely to increase. In the 
absence of any recognized Institute of Biology there 
is a tendency for membership of academic societies 
to be quoted as a qualification. This is an undesirable 
practice which may reach serious proportions. It 
did so, for example, in the cases of the Chemical 
Society and the Psychological Society. The formation 
of a recognized Institute with established qualifica- 
tions for admission would put an end to this practice. 

(d) Biologists are ‘still badly paid in comparison 
with other professional groups. It is felt that this is 
at least in part the ‘result of there being no pro- 
fessional body to loók after the interests of biologists. 

(e) The channels’ whereby biologists may be 
recruited are sometimes inadequate, and appoint- 
ments too often depend mainly on chance. This 
situation would be improved by formation of an 
Institute with an appointments register. It is of 
interest that, in one recent year, out of the, ten 
thousand members of the Institute of Chemistry, no 
fewer than one thousand made use of the appoint- 
ments register. ME 

(f) The formation' ve an Institute of Biology, 
embracing both academic and applied biologists, 
would be of national service, since it could assist in 

securing better: financial support for biological; 
research. It would also perform a most valunblé 
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v 
in general education, and the more  spebialized 
training of professional biologists. 

With these considerations in mind, the Biological 
Council has decided to conduct a postal ballot of 
biologists, the distribution of ballot papers being 
made by the affiliated societies. In this ballot 
biologists are asked to state’ „Whether they would 
support an Institute, and to give’ the Council their 
opinions on the formation of dn Institute. 

An Institute can be formed only if a sufficiently 
large number of biologists are prepared to support it. 
If this support is forthcoming, the Biological Council 
will call a central meeting of biologists, at which 
officers and a provisional council can be elected. For 
the first year of its foundation the Institute could be 
run on a largely voluntary basis, during which time 
& constitution would bo evolved, office premises. 
found, ete; °: 

The- Biological Council envisages the "Institute 
being open to all who are engaged in biology as & 
profession. "Those joining would probably fall into** +, 
two categories of membership, namely, associate, de 
members, holding an honours degree in biology ôr its 
equivalent, and full members, zholding a degree of 
D.Sc. or its equivalent. In additidn, provision should 
be made for scientific societies to become affiliated to 
the Institute. The Council of the Institute we'envisage 
as elected in two ways—some of the membetS^being 
elected by the individual members of the Institute, 
and others nominated as representatives. o£, the 
affiliated societies. But the final decision, On’ these. - 
details would, of course, ‘be taken whew a oohstitution 
is n reed upon. "s 

is not intended to exclude people aio ‘have nd} 
dic. or to limit full membership to thóse with 
D.Sc. degrees. There is no reason why, a biologist 
should not be either an associate or full mémber 
while having no degree, provided he has a training, 
or has achieved a status, which can be regarded as 
equivalent to that indicated by a degree. However, 
it may well be that the foundation members will 
prefer to have only one category of membership. All 
decisions on such matters, including the constitution, 
will, of course, rest with those biologists who indicate, 
by voting in the Biological Council’s ballot, a desire 
to participate in the formation of an Institute of 
Biology. 

Biologists whofare members of a society affiliated 
io the Biological: Council will receive a ballot paper 
from their society. Those who are not members of 
an affiliated society may obtain a ballot paper from 
one of the joint secretaries of the Biological Council, 
namely, Dr. J. F. Danielli,, The Chester Beatty 
Research Institute, Royal Cancer Hospital, Fulham 
Road, London, S.W.3, or Dr. W. P. K. Findlay, 
Forest Products Research Laboratory, Princes Ris- 
borough, Bucks, or Prof. J. Z. Younk, Department 
of Anatomy, University College, Gower Street, 
London, W.C.1. . 

The societies affiliated to the "Hiólogical Council 
are: Anatomical Society, Genetical Society, British 
Mycological Society, Linnean ‘Society, Nutrition 
Society, Society for General Microbiol gy, Patho- 
logical Society, Biochemical Society; "Phgtmacological 
Society, Physiological Society, Society for Experi: 
mental Biology, British Ecological Society, Royal 
Entomological Society, Marine Biological Association, 
Association of Applied Biologists, Royal Horticultural. 


7“ Society, Eugenics Society, Association for the Study 


of Systematics in Relation -to General Biology, 


service in surveying the’ Position of biological sciéne MAS fand Society of Applied Bacteriology. 


es 
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OBITUARIES 


Prof, E. F. Burton, O.B.E. 


Ext FRANKLIN Burrow, director of the Physics 
Laboratory, University of Toronto, died in Toronto 
on July 6; 1948. 

“Born in February-1879, he attended high school in 
Toronto and took the honours course in mathematics 
and physics at the University of Toronto, graduating 
in 1901., His first researches were carried on under 
the late Prof. J. C. McLennan and included work on 
the penetrating radiation from the earth (they just 
missed discovering the cosmic rays). Burton then 
proceeded to Cambridge in 1904 as an 1851 Exhibition 
Scholar and worked under J. J. Thomson on colloidal 
particles. Returning to Toronto, he assisted McLennan 
in the fitting up of the new physics building (now 
called the McLennan Laboratory) and obtained his 
doctorate of philosophy in 1910. He was promoted 
to an associate professorship in 1911 and to full 
|, Professorship in 1924. In the First World War he 
` was a member of a team consisting of McLennan, 
Satterly, Dawes and Patterson (of the Meteorological 
‘Service of Canada), ‘and occupied himself with the 
problem of the estimation of helium gas in the 
natural gas of Canada and its extraction therefrom 
for use in balloons. He also was acting head of the 
department when McLennan was called to Britain to 
assist, in the scientific work at the Admiralty. 

On the return of peace and McLennan, Burton 
and. his assistants continued ‘his work on colloidal 
solutions and later published. a monograph on the 
physical properties of colloidal solutions. A third 
‘edition of this book was published with the col. 
laboration of Miss May Annetts in 1036. At one 
time he was very interested in the application: of 
colloidal arsenic solutions to abate the onset of 
cancer, and in this work he was assisted by Dr. 
» Hendricks. Althdugh he fought hard for recognition 
of his: method and he bad concluded from X-ray 
photographs that the method had some advantages, 
thé-medical profession remained cold and the work 
was eventually dropped. 

Just after the beginning of the Second World War, 
Burton -had the intuition that radio-location would 
play a vital part in the contest. He tried hard to 

‘interest the Services and to get them to send their 
brighter men to take a course in radar; but they 
declined. Then he enlisted the support of a Toronto 
Kiwanis Club, who provided sufficient monetary 
assistance to enable the Physics Department of: the 
University of Toronto to run a summer course in 
1940, for about twenty selected men. Burton had 
the satisfaction! in later years of knowing that some 
of these men, “in: ship and on land, filled very im- 
portant posts, i in the, Empire radar services. In the 
succeeding yóars he almost forced the Services to 
start classes in radar not only in Toronto but also 
across the Domiiion, for the Royal Canadian Air 
Force and the Canadian Army, and eventually a 
.large number of men were trained who served in all 
parts of the world. 

Burton was also & director of Research Enterprises, 
éLtd., a Crown research company managed by Colonel 
Erie "Phillips, now chairman of the board of governors 
"R.E.L.', as it was 
.called, built huge factories and laboratories at Lea- 
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glass, periscopes and range-finders. Because the men 
could work under better and quietér conditions than 
in Toronto, the very complicated radar sets for the 
large battleships of the Navy were built at Leaside. 
As side.issues, Burton promoted (with Pitt) the 
invention and design of proximity fuses for shells, 
and other investigations on the flight of shells, and 
directed research on problems in audition connected 
with shell shock. For this work he was awarded an 
O.B.E. in 1943. Tt was a great grief to Burton when, 
after the end of the War, the Government decided to 
relinquish all the work at *R.E.L.* and to sell parts of 
the establishment; he had hoped that &:portion of 
it would be maintained as a factory fof the manu- 
facture of scientific apparatus for use in’ Canada. 

On McLennan’s retirement from Toronto in 1932, 
Burton became director of the Physical Laboratory, 
and soon after that developed with A. Pitt and others 
the study of valve circuits, leading in one instance 
to the Burton—Pitt electrical method for the determ- 
imation of the water content of grains and soils. The 
low-temperature work (initiated by McLennan) on 
helium and the superconductivity of metals was 
earried on by Burton and others. The study of the 
viscosity of liquid helium I and IT, with the discovery 
of the very low viscosity of liquid helium TI, opened 
up a new field which he, with the help of Wilhelm 
and Misener, vigorously prosecuted. Also, with’ the 
help of Grayson-Smith and others, he carried on the 
work of superconductivity and in 1934 pus a 
small book on the subject. 

Elected to the fellowship of the Royal Society of 
Canada in 1913, he became president of the Mathe- 
matics, Physics and Chemistry Section in 1934-35 
and was awarded the J. M. Tory Medal in 1947. He 
was also president in 1931-32 of the Royal Canadian 
Institute, & Toronto society which gives public lec- 
turds on scientific subjects adapted for the general 
public. As a member of the National Research 
Council of Canada for many years, he gave much of 
his time and energy to the furtherance of scientific 
work in Canada and for providing means for young 
Canadians to stay at home and develop their own 
country rather than emigrate to the United States. 

During the war years, Burton encouraged Prebus 
and Hillier to build an electron microscope. This 
was based on an existing European design and was 
probably the first electron microscope set up on the 
American side of the Atlantic. Burton gave Hillier 
and his successors all the backing he could, so that 
the Toronto School of Electron Microscopy bas been 
in the forefront of this work, and many of the men 
who have been through it have secured important 
posts in the United States. 

The physics building of the University of Toronto 
was sorely overtaxed for,space-during the war years, 
and as soon as labour was available Burton persuaded 
the board of governors to build a new wing to the 
building, which increased the total space by about 
thirty per cent. The new wing was named by the 
governors the “Burton Wing”, and Burton was 
enabled to see it unofficially opened in May 1948. In 
this new wing there are special suites for research 
work on low-temperature problems,-radio-work, and 
especially for electron microscopy.’ The Electron 
Microscope Society of Americà:met here in September 
to honour the man who had done so much, but 


, unfortunately he had passed away before he could 


side just outside Toronto in which all kinds of er rgoeive their congratulations. 


apparatus for war purposes were made and assembled ; 
mention need only be made of radar outfits, optical 


; Dr. Burton was one of thexmost cheerful anā kindly 


Por ien. Unfortunately, in later years his energy was 
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last year failing memory and eyesight robbed him of 
his lively good humour. He leaves an honoured name 
in Toronto and Canada generally. He is survived by 
his widow and one son and one daughter. 

JOHN SATTERLY 


Dr. Susan Isaacs, C.B.E. 


Susan Isaacs died on October 12 at the age of 
sixty-three. Few can have had a greater influence 
in our time on the upbringing and education 
of children.; indeed, the modern trend towards 
full recognition of the human aspect of nursery 
school and subsequent education owes much to her 
work. 

Dr. Isaacs was the daughter of William Fairhurst, 
of Bolton, Lancashire, and of Miriam Sutherland. 
Educated at Bolton Secondary School and at the 
Universities of Manchester and Cambridge, she 
became a research student at Cambridge in the 
Psychological Laboratory in 1912, and then lecturer 
in psychology at Darlington Training College. In 
1924 she was invited to become principal of the 
Malting House School at Cambridge. It was during 
the following three years that she gathered the com- 
prehensive data of children’s behaviour, thoughts 
and feelings which she presented brilliantly- in her 
two books “Intellectual Growth in Young Children” 
(1930) and “Social Development in Young Children” 

1933). . . 

) In m she was made head of the new Department 
of Child Development of the University of London, 
at the Institute of Education. She held this post 
with outstanding success for ten years. In the course 
of that time a large number of experienced teachers 
and educationists were enriched by the wide and 
deep new knowledge which she was able to impart, 
and above all by her vivid sense of every child as a 
full, living personality, needing to be imaginatively 
realized and understood in his own right. 

Dr. Isaacs turned to the new insight offered by 
Freudian psycho-analysis as soon as this work became 
generally known in England, and joined the British 
Psycho-Analytical Society in 1921. She was ap- 
pointed & psychologist on the staff of the London 
Clinic of Psycho-Analysis in the year 1931. She 
remained on the staff of the Clinie until her death, 
and contributed signally in & great number of ways 
to the scientific work of the Society and to the 
practical work of the Institute. She was a valued 
member of the Training Committee and of the 
Council. 

Dr. Isaacs was a, clear writer as well as teacher 
and lecturer; her’ books and scientific papers are 
well known to students of psychology to-day. Her 
small handbook for mothers and teachers, “The 
Nursery Years”, written in 1929, is known all over 
the world; it was awarded the Parents’ Magazine 
Medal in the United States. ‘The Children We 
Teach” is another little book which is widely popular. 
One of the two books published just before her death 
is “Childhood and After", containing essays and 
clinical psychological studies which belong to the 
later period of her life [see review on p. 871]. A 
chapter in it called “Children in Institutions”, origin- 
ally a memorandum presented to the Home Office 
Care of Children Committee, known as the Curtis. 
Committee, 1945, was probably the most important 
single document consulted by that Committee. ; 
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Dr. Isaacs’ gifts were based on a combination of 
intellectual and emotional factors. Her passionate 
interest in the conditions, first, of young children’s 
education, and, secondly, of their general upbringing 
in the home, arose out of her own experiences. Her 
mother’s death when she was just six, terminating. a 
fatal and incapacitating illness which started when 
Susan was barely four, led her to find in her first 
elementary school in a Lancashire town in the 1880's 
a refuge and solace from the tragedy at home, but 
also to become very' quickly a rebel against its 
manifold constraints and inadequacies. ‘This dis- 
appointed eagerness and keen sense of what 'school" 


‘might have been like, but in fact was not, remained 


in the background of her mind throughout her growth 


‘and did much to shape her later life-work. 


It became clear to her at an early stage in her 
development, that mere criticism and mere abandon- 
ment of existing methods could bring no constructive 
results. She quickly assimilated and adopted the 
most advanced educational ideas current at the time, 


. and her immediate response to the new teaching, 


of psycho-analysis showed that no conventional’ ‘ 
opposition or resistances could stand in the way of 
her unhesitating acceptance of anything that offered 
her wider horizons.and deeper understanding. In 
the same way, at a later stage, when Melanie Klein's 
ideas were first put forward in Great Britain, she 
was among the earliest to sense the further sources 
of knowledge which were now opening up. She, saw 
how these new ideas could be developed to the 
general benefit of every child's upbringing, and from 
that moment she pursued that knowledge, and 
applied it untiringly up to the very last. 

Her outstanding intellectual characteristic was an 
extremely rapid and comprehensive grasp of the 
matter in view and an ability to classify and sum- 
marize it, to present it with remarkable clarity, and 
to discuss it from various angles. Her exceptional 
capacity for instantly translating’ her thoughts and 
impressions into, verbal expression served ‘as a 
powerful instrument for all her other gifts. 

It was characteristic of Susan Isaacs that when 
she found that there was & great deal which she had 
not yet encompassed, especially in the work of 
Melanie Klein, she decided (although she was already 
& member of the British Psycho-Analytieal Society) 
to start again as a trainee and to go through the 
whole course. Thus she developed further, under- 
going & second long personal analysis, and greatly 


‘enriched her own work and the contribution which 


she was eventually able to make to general psycho- 
analytic research. In her last years she devoted 
herself almost entirely to actual analytic practice, 
and felt this to be the most satisfying; of the various 
kinds of work she had done. Ste $ 
In her husband, Nathan Isaacs, she had a constant 
friend and supporter, and a constructive critic. 


* 
* 


o9 

Dr. FRANTÍSEK BÉHOUNEK, lecturer in radiology at 
the Charles University of Prague, died at the end of 
October at the age of fifty. He had been a pupil 
of Mme. Curie and had developed & "method for 
measuring atmospheric radioactivity. In 1026 -he 
accompanied General Nobile on his ill-fated. polar . 
expedition, and when the airship Citta di Milano came: 
to grief they were rescued by the Russian ice-breaker 
Krassin. Běhounek, with Heyrovsky, wrote the 
standard Czech text-book of radioactivity. 


D 
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NEWS and VIEWS 


.Science in the U.S.S.R. 


IN his presidential address to the Royal Society, 
délivered on November 30 (see p. 872), Sir Robert 
Robinson.refers to the restrictions which have been 
placed on biological teaching and research in the 
U.S.S.R. Also simultaneously, his predecessor 
in the presidential chair of the Royal Society, 
Sir Henry Dale, has resigned his honorary member- 
ship of the Academy of Sciences of the U.S.S.R., 
"because, as he says in a letter to the president 
of that Academy, “I believe that I should. do 
a, dis-service even to my scientific colleagues in 
the U.S.S.R. if I were to retain an association 
in which I might appear to condone the actions 
by which your/Academy, under whatever compulsion, 
is now responsible for .Such & terrible injury to the 
freedom and the intégrity of Science". In his 
announcement of his resignation, Sir Henry recalls 
that,;his election took place while he was president 

y of the Royal Society, and that it was widely welcomed 
among British scientific men “as the symbol of a 
<ommunity of purpose between the scientists of our 
two nations . . . in defending, as we believed, the 
freedom of Science, as of all man's proper activities, 
from the threat of an aggressive tyranny”. He points 
out that in the same year, 1942, N. I. Vavilov was 
elected a foreign member of the Koyal Society in 
recognition ‘of his contribution, by research in the 
U.S.S.R., to advances in genetics. But Vavilov had 
fallen into disfavour, and even now the Royal Scciety 
does not know whether he was alive at the time of 
his ‘election to foreign membership. ‘More recent 
events, of which full reports have come to hand, 
have made it clear’ what has happened. The late 
N. I. Vavilov had been replaced by T. D. Lysenko, 
the advocate of & doctrine of evolution which, in 

effect, denies all the progress made by research in 
that' field since Lamarck’s speculations appeared 
early in’ the nineteenth century. Though Darwin’s 
‘work is‘ still formally acknowledged in the U.S.S.R., 
his: dssential discovery is now, to be rejected there. 
The’ whole great fabric of exact knowledge, still 
growing at the hands of those who have followed 

itMendel, Bateson and Morgan, is to be repudiated 

‘and denounced; and the last few, who were still 


deprived of position and opportunity. This is not 
the result of an honest and open conflict of scientific 
opinions; lLysenko’s own claim and statements 
' make it clear that his dogma has been established 


and enforced by the Central Committee of the Com- - 


munist Party, as conforming to the political philo- 
sophy of Marx'ànd Lenin. ... It remains to be seen 
whether such compliance with dogma is to be exacted 
in other departments of Science. So far as we know 
only that of the genetics encouraged by Lenin is now 
prohibited as alien'to his political philosophy.” 

Dr. H. J. Muller, the distinguished American 
' geneticist, has also resigned his honorary member- 
ship of the Academy of Sciences of the U.S.S.R. 


Royal Society : Officers for 1949 


AT the anniversary meeting of the Royal Society 

* on November 30, the following were elected as officers 

nd council for the ensuing year: President, Sir 

Robert Robinson; Treasurer, Sir Thomas Merton ; 
Sécretaries, Sir Edward Salisbury and Prof. D. Brunt ; 

Foreign Secretary, Prof. E. D. Adrian ; Other Members 
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of Council, Prof. J. D. Bernal, Prof. G. R. Cameron, 
Sir James Chadwick, Prof. S. Chapman, Prof. H. 
Davenport, Sir Frank Engledow, Prof. W. E. Garner, 
Prof. A. C. Hardy, Dr. C. H. Kellaway, Prof. G. F. 
Marrian, Sir William Stanier, Dr. H. G. Thornton, 
Prof. ©. E. Tilley, Dr. A. E. Trueman, Prof. S.. 
Zuckerman. 


December 4, 


British Association : Newcastle Meeting, 1949 


NExT year the British Association for the Advance- 
ment of Science will meet in Newcastle-upon-Tyne 
(August 31-September 7). "The Council has com- 
pleted appointments to the various offices in the 
Association; these include: President, Sir John 
Russell; General Treasurer, M. G. Bennett; General 
Secretaries, Dr. Edward Hindle and Sir Richard 
Southwell ; Presidents of Sections, Sir Harold Spencer 
Jones (Physics and Mathematics) ; Sir Alfred Egerton 
(Chemistry); Prof. W. J. Pugh (Geology); Prof. 
A. C. Hardy (Zoology); Prof. L. Dudley Stamp 
(Geography); Sir Alexander Gray (Economics) ; Sir 
Arthur Fleming (Engineering); Mr. M. C. Burkitt 
(Anthropology and Archeology); Prof. R. A. Peters 
(Physiology); Prof. Godfrey H. Thomson (Psycho- 
logy); Prof. Lily Newton (Botany); Sir Fred Clarke 
(Education); Prof. N. M. Comber (Agriculture). 
The chairman of the Local Executive Committee is 
Lord Eustace Percy. The Lord Mayor of Newcastle 
has issued an appeal for a local fund of £4,000, and 
more than two hundred local volunteers are already 
making preparations for what is expected to be one 
of the largest meetings in the history of the British 
Association. 


Unesco: New Director General 


Ar the Third General Conference of Unesco now 
being held in Beirut, M. Jaime Torres Bodet, Mexican 
Foreign Minister, has been elected director general 
in succession to Dr. Julian Huxley, who has held 
office since the inception of Unesco two years ago. 
M. Bodet, who is forty-six years of age, was head of 
the library department of the Mexican Ministry of 
Education during 1922-24. From 1924 until 1928, 
he was professor of French literature in the University 
of Mexico. In 1929 he entered the Foreign Service 
and successively held positions.in Mexican legations 
in Spain, Holland and France. During 1936-37 he 
was director of the Diplomatic Department of the 
Ministry of Foreign Affairs and the following two 
years he spent as chargé d’affaires in Brussels. From 
1940 until 1943 he was Under-Secretary for Foreign 
Affairs, after which he was appointed Ministér of 
Education. In this capacity he conducted a campaign 
against illiteracy, founded circulating libraries, 
organised a system of rural education, and devoted 
his whole time to the orientation and administration 
of education in Mexico. 


Bicentenary of Berthollet mE 


CLAUDE Louis BERTHOLLET, the associate of 
Lavoisier and himself a distinguished chemist, was 
not a native of France but was born at Talloires, near 
Annecy, in Savoy, on December 9, 1748. He was 
educated at Chambéry and at Turin. After taking 
his doctor’s degree at the latter place he became 
physician to Philip, Duke of Orleans, in which capacity 
he made a name for himself as a chemical discoverer. 
In 1781 he was made a member of the Academy of 
Sciences of Paris and afterwards became director of 
the Government dye works. His discovery of the 
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composition of ammonia was made in 1785 and 
that of the bleacbing power of chlorine in 1786. 
With Lavoisier, Fourcroy and Guyton de,Morveau 
he compiled the “Methode de Nomenclature 
Chimique" in 1787. He was one of .the first to 
become a convert to the views of Lavoisier. The 
Revolution, while it brought him into danger, also 
called forth his organising powers, and it was largely 
due to his efforts that the saltpetre supply of France 
was maintained at a critical time. With Monge and, 
Clouet he did much to improve and extend the: 
manufacture of steel. In the reorganisation of the 
Academy and the inauguration of the Institute in 
1795 Berthollet took an active part. Napoleon 
appointed him and Monge as heads of a Commission 
to select from the spoils of Italy the choicest works 
of art, and Berthollet was one of the group of French 
men of science who accompanied him to Egypt. In 
1803 he published his well-known “‘Essai de statique 
chimique”. Four years later he founded the famous 
Société d'Areueil, comprising as members Laplace, 
Biòt, Gay Lussac, Thenard and one or two others. 
After the suicide in distressing circumstances of 
Berthollet's son, the Society was broken up and from 
that time Berthollet lived in retirement. He. was & 
senator, a grand officer of the Legion of Honour, and 
under the empire was created a count. He died at 
Arcueil after a long and painful illness on November 
6, 1822. His character was amiable, frank and 
sincere. Though he enjoyed a great reputation in his 
time; he was modest and unostentatious and his 
honesty and courage were sufficient to impress even 
Robespierre. His eulogy was pronounced before the 
Academy of Sciences by Cuvier. ; 


Radioactive ‘Tracers’ for Germany 


A conrract for the supply of radioactive tracers 
to approved research institutes in the Bizone of 
Germany has recently been placed with the Atomic 
Energy Research Establishment, Harwell, by the 
Joint Export-Import Agency, following the decision 
of the Isotope Allocation Committee of the Ministry 
of Supply in January last that radioactive ‘tracers’ 
produced in the Harwell Gleep could be made 
available for research work in Germany. The decision 
of the Isotope Allocation Committees was communi- 
cated to the authority responsible for the control of 
research in the British Zone, who immediately 
informed the U.S. Research Control Group. Together 
they approached the board of the import agency, 
supported by their respective public health advisers : 
and with the minimum of delay the Board authorized 
the import of radioactive tracers from Harwell into 
the Bizone. 

Research institutes in the Bizone thus gain access 
to a range of radioactive tracers, the indigenous 
production of which is denied to Germany under 
Control Council Law No. 25 for the Control of 
Research. Their allocation within the Bizone is the 
responsibility of a small German committee, com- 
petent to decide where proper use will be made of the 
small total supply of ‘tracers’ at present available 
from Harwell to Germany. In order to assist the 
Committee in its task, a team of experts from Harwell 
visited Germany during October and demonstrated the 
latest ancillary equipment. Thus everything possible 
has been done to ensure that the maximum use shall 
be made of the limited quantities of radioactive 
‘tracers’ which can be spared by the Atomic Energy 
Research Establishment at Harwell for export to thé’ 
Bizone. r 
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Research Council of Alberta 


THE twenty-eighth annual report of the Research 
Council of Alberta (King’s Printer: Edmonton) 
summarizes the work of the Council for 1947. AN 
investigations in progress in 1946 were continued and 
a new project involving a survey of road surface con- 
ditions existing at selected places on the main high- 
ways of the Province, both where there was evidence 
"of deterioration of the pavement and where the road 
appeared to be standing up satisfaetorily in service, 
was commenced. The Council has continued to take, 
a close interest in the bituminous sand separation 
plant being erected at Bitumount on the Athabaska 
River, and further laboratory work has shown that 
the loss of oil in the hot separation process is not 
due to filming on to particle surfaces but to the 
flecks below a critical size being enmeshed among the 
particles and afterwards, .on redispersion of the 
tailings, settling with the clay; increase of clay con- 
tent in the bituminous sand decreasing the oil 
recovery. Work on the applicability of .water.. 
flooding to the bituminous sands has continued, 
as well as on the systematic examination of Alberta, 
coals and on the carbonization of low-grade sub. 
bituminous coals in the pilot plant low-temperature 
retort designed on the principle of a vertical shaft 
earbonizer. Investigations on the preparation of 
Alberta coals for the market and on some aspects of 
the chemical constitution of coal havo been com- 
menced. The Gasoline and Oil Testing Laboratory 
has widened its scope and now inelüdes the exam- 
ination of aviation, jgt, Diesel and other fuel oils, 
petrol, lubricating oils, hydraulic fluids and solvents. 
Geological work included investigations of coal, clays, 
sand, water and miscellaneous mineral investiga- 
tions, the major project being a'survey along Evans- 
Thomas, Ribbon and Pigeon Creeks to determine 
coal measures in that area. Under the natural gas 


the surface areas of various catalysis. 
survey of poplar products was conducted, and the’ 
soil survey programme was continued in co-operation,” 
with the Dominion Department of Agriculture and the . 
University Department of Soils. Tests were also made 
on, the utilization of quartz sand and of straw. 


Field Archaeology in Great Britain 


A NEW report, the “Survey and Policy of, Field 
Research in the Archeology of Great Britain. 1: 
The Prehistoric and early Historic Ages to the 
Seventh Century A.D.", has recently been, published 
by the Council for British Aróhsology, Institute of 
Archeology in the University .of London (1948; 
price &s.). The object of this publication is to consider 
briefly—in only 120 pages—the present state and 
future desirable direction of British field reseaxch. 
A number of archzxologists have epitomized, without 


. references, their present ideas about the periods under 


review and have pointed out where further work 
should be undertaken to settle doubtful questions: 
and to fill in gaps. The idea of giving a present: 
starting point and of suggesting where investigatórs 
should concentrate their efforts in the future’ is 
excellent. But it is not easy of execution. A voltime 
issued under the auspices of the Council for British 
Archeology might be considered as indeed author- 
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itative, yet the reader should remember that some 
of thé statements made are really matters of opinion 
of the writers concerned and not universally agreed 
upon. For example, a number of investigators 
cannot agree with the statement at the top of page 
21,.and will affirm on the contrary that the industries 
in the top gravels of the 100-ft. terrace below 
London are indeed quite late and do belong to the. 
same series as those from East Anglia mentioned at* 
the bottom of page 20. Again, in such a short epitome 
is it not perhaps a pity to have introduced a totally 


“new nomenclature for the glaciations which has not 


yet been to any extent accepted ? The considerable 
cave excavations of Upper Palwolithic industries are 
dismissed in about three sentences, which is scarcely 
sufficient. The Neolithic Age is allowed three pages. 
Those who have studied the period will know the 
subject-matter already, while those who are less 
instructed will find the discussion far too condensed. 
But such a work lends itself to criticisms on almost 
every page, and yet undoubtedly it has a definite 
value. It covers a far wider range in time than most 
archeological works dealing with Great Britain, and 
in spite of criticisms of details, it does give a bird’s- 
eye' view of what is known of the period under review. 
The pin-pointing of what is required to be discovered 
by future investigators is also very useful. i 


Agricultural and Horticultural Research Station, 
Long Ashton . 


Tue annual report of the Agricultural and Horti- 
cultural Research Station, Lohg Ashton, for 1947 has 
now been published (price 10s.). The problems of 
the cider industry naturally play a prominent part 
in the work of the Station, and & list of suitable 
varieties for planting'has been drawn up. Sweet and 
bitter-sweet sorts are specially advised, since many 


orchards at present contain too high a proportion of 
‘sharp varieties. Studies on the chemical composition 


of different ciders have been started and already fresh 
lines for further research work are indicated, which 


-may well, lead to results of practical importance. 


Ariother group of papers deals with the black currant 
crop. New varieties are described, and management 
and manurial treatment discussed. The nitrogen, 


“requirement of this crop is particularly high, and 


composts and stable manure alone have proved 
inadequate. Both fruit and vegetable crops are 
included in the investigations on plant nutrition. 
New methods have been developed for studying 
molybdenum deficiency in sand culture, while in the 
soil acidity investigations, some account is given of 
how ,the specific effects of aluminium toxicity, 
manganese toxicity, and calcium deficiency in various 
crops may be distinguished. As regards plant pests, & 
fluorine compound, bis-(p-fluoroethoxymethane), has 
been found to exert remarkable insecticidal properties, 
when watered onthe soil, on beans and cauliflowers. 
Although compounds of this type cannot be used in 
commercial horticulture in view of their extremely 
poisonous nature, the discovery is of importance, for 
by it, light may be thrown on the process of trans- 
location within the plant tissues. gai 


Local Government 


. Thi problem of the definition of local government 
areas for one purpose or another is & very complex 
one. The needs of local administretion have long 
outgrown the existing framework, and for every 
aspect of local government the boundaries need to 
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be redrawn. In a paper in the Geographical Journal 
(111, 4-6) entitled “The Boundaries of Local Govern- 
ment Areas”, Mr. E. W. Gilbert discusses some of 
the problems involved, especially as the geographer 
Sees them, with reference to the “Local Government 
Boundary Commission Report" for the year 1946. A 
valuable festure of his paper is the series of twenty 
maps of England and Wales showing boundaries of 
&reas that have been used or suggested for the 
Qifferent purposes, including gas and coal boards, 
‘electricity, railways, hospitals, post office, weather 
forecasts, and so forth. The divergence of views is 
obvious from these maps. Provinces or areas, each 
with & regional consciousness, do occur; there is no 
question of that; but the difficulty lies in their 
definitions. Even as regards towns the problem is 
not easy since town boundaries are arbitrary and do 
not coincide with the urban‘areas. Again, it is 
essential that the confines of an administrative region 
should embrace an area of which all parts are easily ' 
accessible in terms of time and expense. This feature 
has much to do with the growth of regional còn- 
sciousness. : . 


“Silva of North America" 


“SILVA OF NORTH AMERICA", the authoritative 
description of the trees which grow naturally in 
North America exclusive of Mexico, bv Prof. ©. S. 
Sargent, long out of print, has now been reprinted 
by Peter Smith, 321 Fifth Avenue, New York, 16, in 
& limited edition, complete with all the illustrations, 
in fourteen volumes (bound in seven) at 200 dollars 
net. Permission to reprint these books was granted 
to Peter Smith by Dr. E. D. Merrill, director of 
the Arnold Arboretum. i 


Announcements 


Sm EDWARD APPLETON, secretary of the Depart- 
ment of Scientific and Industrial Research, has been 
appointed principal and vice-chancellor of the 
University of Edinburgh. It has also been announced 
that Sir Edward has been awarded the Valdemar 
Poulsen Gold Medal of the Danish Academy of 
Technical Sciences, “for outstanding contributions 
to radio technics and particularly for remarkable 
achievement in research on the ionosphere”. The 
award was instituted in commemoration of the work 
of Dr. V. Poulsen, the inventor of the Poulsen arc 
and a pioneer of radio-telephony, who received the 
first medal on the occasion of his seventieth birthday 
on November 23, 1939. 


Mr. Roger DUNOALYE has been elected chairman 
of the General Council of the British Standards 
Institution in succession to the late Sir Clifford 


Paterson. : 


Tus Council of Scientific and Industrial Research, 
Indie, has established an Indian Scientific Liaison 
Office in London, and Dr. S. Bhagavantam, who was 
professor of physics in the Andhra University, 
Waltair (India), has been appointed chief scientific 
liaison officer. This Office is with the Scientific Liaison 
Offices of the other Dominions, at Africa House, 
Kingsway, London, W.C.2. à 


Tax price of Richardson's “Veterinary Proto- 
zoology” reviewed in Nature of November 13, p. 756, 
is given as 10s. net. We are informed by the pub- 


.lishers, Messrs. Oliver and Boyd, Ltd., that the 


correct price is 185. net. 
x 
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A New Heterochromatic Fabry — Perot 


Fringe System Applicable to the Interfero- ' 


metry of Absorption Spectra 


PARTIALLY successful attempts to apply the high: 
resolving power of Fabry —Perot étalons to the' 
study of astronomical absorption spectra have 
been made by Burns!, Shane? and others. None of 
the arrangements hitherto employed has been success- 
ful in securing complete independence of the resolu- 
tion from the slit-pattern distortion of the spectro- 
graph, an effect, which is always present in the high- 
dispersion spectrographs which these methods require 
for the primary dispersion. , 


5 
Littrour 


—» 
Spectroscope 





FIP 
Fig.1. Optical arrangement for the production of heterochromatic 
Fabry ~— Perot fringes 


I have experimented with a new optical arrange- 
ment, which is depicted in Fig. 1. The Oxford solar 
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chromatization produced by the main spectrograph 
shall correspond to a wave-length range smaller than 
the range of the étalon. 

As & consequence of the third property of the 


, fringes, the effect of widening the slit is to produce a 


pattern of much broadened fringes with an approx- 
imately square-topped intensity distribution. Within 
the fringes of this broadened systém the solar absorp- 
tion lines appear, broken up into short sections of 
Fabry — Perot ring systems of the normal mono- 
chromatic type, concentric with the axis of the 
- étalon. The resolution of these absorption lines is 


‘completely independent of the instrumental slit 
, pattern, and is entirely determined by the resolution 


of the étalon and plate-grain effects. The possibility 
of obtaining full resolving power with a wide slit, in 
contrast to Shane’s method, allows a reduction of 
' exposure time of thé order of 100. Thus for the first 
time it becomes possible to make use of the high 
. resolving power of really heavily silvered étalons. 
The accompanying photograph of the D region was 
; taken with a slit-width of 0.2 mm., étalon spacer 
, 2-5 mm., reflectivity greater than 0-9. The exposure 
time was 13 min. Some idea of the actual improve- 
. ment in resolving power will be given by comparing 
the interference photograph with the normal spectrum, 
taken with slit-width 0-025 mm. It will be seen that 
, the line 6884, which is at the very limit of resolution 
in the normal spectrum, is very clearly split into two 
' components in the interference photograph. This line 
.appears single in Minnaert’s photometric atlas, and 
is quoted in the Revised Rowland Catalogue as an 


spectrograph, a Littrow prismatic instrument with a iron line with a watér-vapour companion too close 
dispersion of 14 A./mm. and resolving powér ,not for accurate measurement. The resolving power so 
exceeding 105 at 5890 A., produced a spectrum of (far attained is provisionally estimated as about 
the solar centre in the plane P. Behind this plane .400,000, and it is believed that the present limit is 
was placed a second collimating lens L and a second ‘Set by plate grain, owing to the somewhat short focal- 


camera lens L’. This system formed a second spectrum 
in the plane P’. The field lens F was introduced in 
the plane of the first spectrum P to obviate vignetting 
effects. When a small étalon was introduced into 
the parallel beam between L and L’, the second 
spectrum was broken up into a system of concentric 
circular interference fringes. 

These figures resemble, superficially, normal Fabry — 
Perot fringes, but differ from them in three essential 
respects. 

(1) The new fringe system is heterochromatic, 
being constructed of fringes of equal chromatic order. 
The large wave-length range over which the fringe 
system extends will be seen from the accompanying 
photograph (Fig. 2) of the D region. 

(2) The centre of the pattern does not coincide 
with the axis of the étalon, but is displaced by an angle 
f(dA|dz)|^, where * is the wave-length, f the focal- 
length of the second collimator, and dA|dz the dis- 
persion at P. In view of the high dispersion of the 
Oxford instrument, and the short focal length (25 em.) 
of the second collimator, this angle amounted to a 
few degrees only, a fortunate fact, to which the 
rocognition of the fringe system was largely due. 
When the spectral region is altered by changing the 
setting of the minimum deviation link-work of the 


-alternately bright and dark, and gradually shifts in 
relation to the étalon axis, in consequence of the 
varying prismatic dispersion. 

(3) The intensity distribution within the fringes 
is a Fabry — Perot analysis of the instrumental slit 
pattern. Consequently a necessary condition for the 
production of the fringes is that the primary mono- 


main spectrograph, the centre of the pattern becomes a ic 


length camera (50 cm.) thus far employed. 

It is obvious that the method will be of wide 
‘applicability to problems of solar wave-length 
‘measurement, and to the photometry of absorption . 
line contours. Plates for wave-length determination’ 
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Fig. 2. Direct and interference photographs of the D-region of the 
solar spectrum (negative prints) 
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in the D region and for contour measurements of 
broad and narrow solar absorption lines in the region 
of the line Ca 4227 are now in process of measure- 
ment. A full account of the new fringe systems, and’ 
of these applications, will shortly be ooroemunicated 


_ to the Royal Astronomical Society. 


P. J. TREANOR, SJ. 
University Observatory, . 
Oxford. EJ 
: Oct. 1. : ! at 
‘Burns, K., and Moggers, W. F., Pub. Allegheny Obs., 6, 105 um 
*Shane, Q. D., Lick Obs. Bull., 19. 119 (1941). n D 





Short-Period Changes in the F Region 
d of the Ionosphere 
Rabo observations designed to detect horizontal 
movements in the ionospherie regions &nd to in- 
vestigate the relation of these to previously observed 


` changes occurring above a single observing point have 


been in progress for some months in the vicinity of 
Sydney, New South Wales. The present system uses 
three transmitters (T,, T2, Z's) placed at the apexes of 
& right-angled triangle with its shorter sides approx- 
imately north-south and east—west and of length 
13 miles and 27 miles respectively (Fig..1). The ' 


Ri 








Fig.1 


iransmitters are operated on the same ee and 
with the same repetition frequency, and are so 


. phased, by either mains synchronization or pulse 
"triggering technique, that the three pulses are spaced 


about 50°km. apart on a normal type of time base 
stich as is used for ionospheric observations. It is 
thus. possible to record the three sets of echoes 
simultaneously on a single film. Standard 35-mm. 

film is used, moved continuously with a film speed of 
3 inch per minute. Observations can be taken at one 
or more of three points, two being at the most widely 
spaced transmitting sites (E, and R,), and a third 
at a point approximately midway between these (E). 

Assuming that a reflexion point is vertically above 
a point on the ground midway between transmitter 
and:feceiver, we have eight possible points for check- 
ing u$iformity of motion. 

During seven months of operation (November 1947— 
May 1948), it has been observed very frequently that 
several types of clearly defined ehanges which occur, 
in echoes from the £ region show a time difference of 
oceurrence at the spaced points. 
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Fig. 3. Comparison of ‘splits’ observed at point Rs 


, Fig. 2 shows a particularly clear example of one 
In this case the traces are pro- 
‘duced by applying the gignal to the intensifier 
electrode only of the cathode ray tube. The uniform 
lines are height marks spaced 100 km. apart. The 
top trace is the F region echo from transmitter Ps. 

The time base and height marker are initiated by 
this transmitter, so that the changes in Mus 
height are real. : 

The transmitters T, and T, are synchronized with 
T, through the 50-cycle power supply grid. ‘Their 
traces (at Rs), therefore, show different amounts of 
phase fluctuation relative to T} and to the height 
marker, and their apparent changes in héight may: 
not be real. Correction3.can be made if a ground 
ray is also visible on the screen’; but this requires a 
, closer scale with some loss of resolution. The trans- 
mitters T, and T, are interrupted for a few seconds 
at intervals of one minute (except every tenth minuto 
on R), to provide time marks on the records. 

It will be observed that there is a sudden disturb- 
ance on each trace in the form of a temporary splitting 
of the echo lasting about one minute (not easily seen 
in the reproduction). It occurs first on T, three: 
minütes later on T, and'a further minute later on T',. 
Analmiost identical pattern was recorded four minutes 
later at R, which eliminates any possibility of the 
time differences being due to slight differences in 
frequeney or to the small differences in the angles 
of incidence. The deduced direction of horizontal 
motion in this case is 60° east of north, and the 
velocity’ in this direction 3-9.miles per min. 

Another common type of variation is shown in 
Fig. 3, which is & condensed plot of the amount of 
‘split’ (difference in virtual heights of ordinary and 
extraordinary rays) for the three echoes as observed 
at R, over a period of one hour on the following day. 
It will be observed that quasi-periodic variations 
appear in almost the same form on all three traces, 
but with or differences which are of the same order 
as in Fig. 2. 

Fig. 4 is a plot for the following hour of the virtual 
heights of the two components as observed at vertical 
incidence at Rs and R,. Here it will be seen that the 
two' magneto-ionie components at each point (as 
shown by the full line and the dotted line), go through 
a.-Very similar sequence of changes, but there is 
a’ time lag between the dotted and full-line curves. 
It will be noticed, however, that the time of travel 
from E, to R, is the same for both components. 
The time difference in this case is about seven minutes, . 
as we are’ observing the full 
distance R to E, and not the half- 
distance as in Figs. 2 and 3. 





evidence of some form of hori- 
: zontal progression in the F region. 
! The great majority of cases 
analysed so far have given hori- 
zontal directions between 30° 
and 60° east of north, and deduced 
velocities between 3 and 5 miles 
P 
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A 
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Fig. 4. Changes in virtual heights at points 1 and 8 (80 miles apart) 


per minute. The observations have been made be-‘ 


tween 9 a.m. and 5 p.m. local time on a frequency of the F, layer at the time of such observations., 


of 5-8 Mo.[s. 

Changes in virtual height of the type shown in 
Figs. 3 and 4 appear most likely to be produced by 
changes in the ionization gradient. The effects 
observed might be due to either a horizontal drift 
in the atmosphere, with superimposed local varia- 
tions in ionization gradient, or to progression of a 
wave motion of such a nature as to cause changes 
in ion concentration (for example, a pressure wave). 
Present’ evidence seems to favour the second 
alternative. 

The time difference in the occurrence of the changes 
in the two rays in Fig. 4 suggests that there may be 
also a vertical component in the progression. This 
is supported by some A/f observations which have 
been made at E, during occurrences similar to those 
of Fig. 4. They show a progression of such changes 
along the A/f curve for the F region from the higher 
to the lower frequencies, corresponding to a pro- 
gression from a greater to a lesser height. 

Further observations are in progress to extend and 
clarify the information already obtained. The resülts 
will be reported more fully elsewhere. Ory de 

This work has been carried out as part of the pro- 
gramme of the Radio Research Board of the Common- 
wealth Council for Scientific and Industrial Research, 
and is published with the consent of the Council. 
I wish to acknowledge the invaluable help of the 
staff of the Sydney Section of the Radio Research 
Board in carrying out the observations and to express 
appreciation of the keen interest of Sir John Madsen, 
chairman of the Board, which has made this work 
possible. 

G. H. Monro 
Electrical Engineering Department, ; 
University of Sydney. June 22. 


Evidence of Horizontal Motion in Region 
F, lonization 


Dunine the winter periods of 1942 and 1943, a 
series of relative field-strength measurements were 
made at the Radio Research Station, Slough, on 
signals from the German short-wave sender Zeeser:; 
situated 990 km. east of Slough. Subject to the 
assumption that local time variations corresponded 
with longitude variations in the ionosphere, it was 
observed that the time of the initial appearance of 
the oblique ray signal at sunrise agreed closely with 
the value to be expected from calculations based on 
normal incidence ionospheric observations at Slough’. 


These sharp sunrise variations in the ionosphere.’ 


occurred at Slough some thirty minutes later 
than at the mid-point of the oblique trajectory ;° 
this corresponds closely to the local time difference 
between Slough and this mid-point. It was noted, 
however, that in addition to these regular sunrise 


ionospheric changes of large magnitude, there were. 


small irregularities in this F, layer occurring near the 
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mid-point of the oblique trajectory, which were re- 
peated overhead at Slough some 60-75 minutes later. 

It is interesting to speculate on the reason for the 
repetition of small changes in region F, at two sites 
500 km. apart along a line of latitude with a delay’ 
of one hour or more. ‘It seems possible that the 
explanation lies in a rapid east-west motion of or 
within region F, ionization. An examination of 
many records indicates an average value of about 70 


1 minutes for the. delay. time, requiring a velocity of 


430 km/hr. in e direction east to west at the level : 


W. J. G. BEYNON 
Department of Physics, : . f 
University College of Swansea. . "c 

Oct. 20. 5 
1 Beynon, W. J. G., Proc. Phys. Soc., 59, 521 (1947). 


2 Appleton, E. V., and Beynon, W. J. G., Proc. Phys. Soc., 62, 518 
(1940); 59, 58 (1947). 44 


Latitude Effect of Penetrating Cosmic 
Ray Showers 


Ir has been shown by Broadbent and Jánossy! that 
penetrating cosmic ray showers are of two types: 
(a) local penetrating showers; (b) extensive pene- 
trating showers. Local penetrating showers are sup-, 
posed to be produced by. primary nucleons, and they 
give rise to a transition effect which is proportional to 
mass. Extensive penetrating showers appear to be 
parts of extensive air showers. They show a strong 
transition effect in lead but almost none in paraffin. 

From theoretical considerations, Jánossy? has 
suggested that local penetrating showers are pro- 
duced mainly by nucleons that aré latitude-sensitive. 
It is therefore expected that the transition effect of 
local penetrating showers might show a marked 
latitude effect. T 

In order to test this prediction, we have set up & 
penetrating-shower recorder situated at geomagn>tic 
latitude 4° S. at sea-level in Colombo. This recorder 
is illustrated in Fig. 1 and is identical with that used. 
by Broadbent and J&nossy! in Manchester. It con- 
sists of three trays of eight counters each, arranged’ 
as shown. Each tray covers an area of 1,000 cm.*, 
The trays are separated by 15 cm. of lead absorbers, 
and in addition the middle and the bottom trays are 
shielded at the sides and ends by about :50 cm. of 
lead. The top tray is divided into three independent 
groups of counters, while the middle and the bottom 
trays are each divided into two groups as shown. 
Sevenfold coincidences (designated P) consisting of 
the simultaneous discharge of at least one counter 
of each group were recorded. These coincidences’ are 
due to the occurrence of showers of at least, two 
particles capable of penetrating 30 cm. of lead 
absorber. 

In order to select the local penetrating showers, & 
fourth tray of unshielded counters (not shown in the 
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figure) forming a single group of effective area 
2,500 em.? was placed near the top tray. Bight- 
fold coincidences between, .P. and at least one of the 
counters of the fourth trays Were also recorded. These 
coincidences are due to extensive penetrating showers. 
Anticoincidences, that is, P coincidences not accom- 
panied by the discharge of any of the counters of the 
fourth tray, are then due to the local penetrating 
showers. 

We have in the first instance Baned the trans- 
ition effect in paraffina. Various thicknesses of absorber 
. 48 cm. x 48 cm. were placed close above the top 
tray in the position T (Fig. 1). Our results are given 
in Fig. 2, the deviations shown being stendard 
deviations. From a comparison of the results for 
Manchester and Colombo, we obtain the following 
values for the transition effect of local penetrating. 
showers : 


Shower-rate for | Initial slope 
T —0(colneid./hr.)) of transition 
curve 


5:7 x1073 
6:7 x10 


Estimated max, 
shower-rate 
(coincid./hr.) 


0:30 
0:85 - 


0-051 2:0*008 
0:060 +0-019 


Manchester 
Colombo 





$4 is seen that the transition effect in Colombo is 
of the same order as that in Manchester. Hence 
there appears to be no observable latitude effect of 
penetrating showers. We have also measured the 
transition effect of extensive showers and found an 
indication of an. effect in paraffin. The actual increase 
observed is from 0-107 + 0-026 coincidences/hour 
without paraffin to 0-208 + 0-035 coincidences/hour 
under er 3 gm./cm.? of paraffin. The effect is shown 
in Fig 


of our work on completion. 
. V. APPAPILLAI 
A. W. MAILVAGANAM 
University of Ceylon, 

Colombo. 


! Broadbent and Jánossy, Proc, Roy. Soc., A, 190, 497 (1947). 
3 Jánossy, Proc. Roy. Soc., A, 183, 190 (1944). 
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Origin of Cosmic Rays 


Ir is important to decide whether ór not the main 
sources of the cosmic ray particles are external to 
our galaxy. An external source seems, at first sight, 
to be established by the observed isotropy of the 
cosmic rays incident on the earth. But it has been 
claimed by a number of authors that this isotropy 
is simply a consequence of a magnetic field assumed 
to exist in interstellar space. The basis for this 


Dacemiber. 4, 


.' claim is that a single particle of energy 7 and charge e 
' is deflected through an appreciable angle after travel- 


ling a distance d across a magnetic field of intensity 
H, provided 


` H m~ afed. E 


For 7 equal to 10!? eV., e equal to the electronic 
charge (4-77 x 107° m.s.v.), and d equal to ‘the 
radius of the galaxy (~ 3 x 10**? cm.), the necessary 
value of H is about 1075 gauss. This value may be 
compared with the average interstellar field of about 
10720 gauss that would result if (i) every star. possessed 
a magnetic moment equal to the commonly quoted 
magnetic moment for the sun (~ 1-5 x 10°4 o.a!s.); 


' (ii) the stellar magnetic dipoles were all aligned 


parallel to each other. 

Although, even with these favourable assumptions, 
the interstellar magnetic field is still too small to be 
of consequence in this connexion (by a factor ~ 10°), 
it has nevertheless been argued (a) that the magnetic 
moment of the sun may be exceptionally small, 
(b) that the connexion between angular momentum 
and magnetic moment suggested by Blackett} leads 
to an interstellar magretic field ~ 107° gauss. In 
‘view, of these possibilities ib is. desirable to consider 
the matter afresh. 

We find that the effects of a magnetic field as 
high as 1079 gauss are still negligible. A fallacy 
underlies the usual type of argument, because the 
question cannot be decided through investigating 
the behaviour of an isolated particle. It has been 
shown that the motions of the cosmic ray particles» 
are not appreciably disturbed by the field, provided 

: H? K rW, 
where W is the energy density of the rays. Using 
the observed value W ~ 10-1? ergs per cm.?, this 
gives H < 10? gauss, which is satisfied by a large 
margin even if Blackett’s views are accepted. 

The physical basis of the above inequality is easily 
‘understood. When this inequality is satisfied then, 
whatever the electromagnetic processes taking place 
within the particle distribution, the momentum» 
density of & uniform beam of particles of energy 
density W is large compared with the average 
momentum density of the electromagnetic field. Our 
conclusion follows from the conservation of moment- 
um, as applied to an assembly of particles moving 
in an electromagnetic field. 

We see, therefore, that the main source of the 
cosmic rays must be external to the galaxy. An im. 
portant consequence is that "the source must bt 
adequate to give an energy density ~ 107? ergs “per 
scm.’ not only in interstellar space but also in inter- 
One of us? has discussed elsewhere 
; the implications of this conclusion. 


J. W. DUNGEY 
Magdalene College, Cambridge. 

F. HOYLE 
St. John's College, Cambridge. 


* Blackett, P. M. S., Nature, 159, 058 (1947). 
* Hoyle, F., Mon. Not. Roy. Ast. Sot., 106, 384 (1940). 
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Effect of Hydrogen Atoms on Intensities 
of X-Ray Reflexions 


Iw calculating the intensities of X-ray reisin 
(diffractions) from crystals, it is customary to dis- 
regard contributions that may be due to hydrogen 
atoms. Their single electrons will tend to merge with 
the distributions about other atoms to which they 
are chemically bound, and the relatively small 
disturbance of the symmetry about these other atoms 
can usually be safely neglected. 
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Fig. 1. Contour scale, one 


Portion of sebacic acid structure. 
electron per line 


However, in discussing the results of some quant- 
itative X-ray studies of aromatic hydrocarbons, 
especially coronene, C,,H,, attention has been 
directed to certain small bulges on the electron 
density maps which appear close to every carbon 
atom to which a hydrogen atom should be attached»?. 
Although these features are clearly visible, the total 
effect is too small to have much influence on the 
intensity calculations. If we regard the scattering 
power of the various 
atoms in a molecule as 
simply proportional to 
their atomic numbers, 
then the hydrogen 
atoms in the coronene 
molecule will represent 
only 7-7 per cent of the 
total scattering power. 
In pyrene, C,,H,,, the 
figure will be 9-4 per 
cent and in anthra- 
cene, C,,H,,, 10-6 p 
cent. 

For aliphatic mole: 
cules, the total effect of 
the hydrogen atoms will 
be much greater. Thus, 
in methane the hydro- 
gen electrons represent 
40 per cent of the 
total, and in very long 
n-hydrocarbon mole- 
cules, CnH nps, about 25 - 
per cent. We have 'b 
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recently been engaged on the detailed analysis of 
several aliphatic structures, and we find that it is 
necessary to take account of the hydrogen atoms in 
order to obtain reasonable agreement in the intensity 
calculations, particularly for the low-angle reflexions. 
In ‘sobacic acid, CjsH 4,04, the hydrogen electrons 
account for 16-4 per cent of the total, and in hexa- 
methylene diamine, CyHieN., 24.2 per cent. A 
detailed analysis of the crystalline structure of each 


10f these ‘compounds has now been completed, and 


" the atomic positions have been determined accurately 
by the Fourier series method. The effect of neglecting 
the hydrogen contribution in calculating the structure 
factors for some of the low-angle reflexions is shown 


by the following figures : $. 
Sebacic acid, CipH 1,0, 

sin 6 F calc, *P calo, 
hkl à = 1:54 F meas. C, 0 and H C, O only 
001 0-071 33:5 34-5 41:5 
002 03141 11:0 12:5 17-0 
201 0-171 11:5 11:5 4:0 
202 0:164 3:0 4:0 0 
203 0:168 13:5 14-0 15:6 
204 0-206 23-5 24-6 28:5 
406 0-335 59-0 54:5 48:0 
11i 0-189 8:5 8:0 5-0 

Hexamethylene diamine, CH. QN, j 

sin 6 F cale. F calc. 
hkl å = 1-54 F meas. C, Nand H C, N only 
008 0:316 31:8 31:8 z 24-0 
0010 0:395 14:5 13:2 10-0 
0012 0-474 12-5 10-2 78 
108 0:334 32- 9. 32-2 17-8 
020 0-267 29% d 29-0 26:6 
025 0-335 22:5 25:1 16:5 
028 0-360 12-8 11:8 86 
046 0-588 61 . $9 $3 


. 


In each case tho hydrogen &tom is assumed to lie 
at 1-09 A. from the carbon afom in the direction 
required by a tetrahedral distribution of the valency 
bonds. The atomic f-curve for hydrogen has been 
given the same general shape as the empirical f-curve + 
for carbon’, but with a more rapid fall-off at large 
angles. It'is similar to Hartree’s curvet but’ with a 
large temperature correction. 

The electron density maps for these two molecules 
show the presence of the hydrogen atoms very clearly. 





Fig. 2. Projection of two molecules of hexametbylene diamine 


Four of the CH, groups in the sebacic acid chain are 
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reproduced in a two-dimensional projection (Fig. 1), e Q 8p 


a ` b Lo " 
and the caleulated positions of the hydrogen atoms (metres) | (metres) | (metres) | (ohm/metre) 














are marked with small crosses. — — |—| 0-025 | 0-096 11 27 x 108 

. ^ 2 * B 
In the hexamethylene diamine structure the 290, 000 f 80 002 A 086° fi don oe x10 
crystalline arrangement of the molecules is particu- 95 | 2,000 | 80} 0:02 0-050 -17 | 219 x 108 
larly favourable for showing the hydrogen atoms in |- 10].5,909 [38]. 909 9-063 100 32x10 — 
projeetion. 16 | 5,000 |12]| 0-01 0-058 100 29 x 10* 





The molecules shown in Fig. 2 lie at differént 


depths in the unit cell, but in projection the effect is» where e is dielectric constant of solid (unlami 
; Tojec A a aminated) 
to cause the hydrogen atoms of DRE ee loading material; e, is effective dielectric constant 
uod olor A RA Pa ee oubling of the. in the radial direction; a is radius of central hole; 
Š $ inis . . b is internal radi f l tube ; i 
We are indebted to Messrs. Imperial Chemical yave.cuide wid an Biden dein a 1 Au diem : 
Industries, Ltd., for materials and grants in aid of n, the ‘efficiency’ or figure of merit, is (0-407) [RM 


this work. i E is accelerating field; « is attenuation constazit ; 
J. D. MORRISON W is energy flux in the’ ide: 
gy flux in the wave-guide; Q = «c/o for 
W. P. BINNIE he solid di i : 
3 Moxumarn HoBusvdoM the solid dielectric. All the examples are for a wave- 
. MIS length of 0-25 metres. The first row relates to a 
Chemistry Department, corrugated wave-guide with. five corrugations per 
University of Glasgow. i wave-length and twice theoretical copper lósses. The 
June 29. ; remainder are for dielectric loading, in which the Q 
t Robertson, J. M., J. Chem. Soc., 249, 256 (1945). E shown has been taken as about half that 
? Robertson, J. M., and White, J. G., J. Chem: Soc., 607 (1945). claimed for certain ceramic materials. = = 
2 Robertson, J. M., Proc. Roy. Soc., A, 150, 106, 110 (1935). _ The dielectric system seems to have certain pract- 
+ “International Tables for the Determination“of Crystal Structures’, ical advantages compared with a corrugated wave- 
2, 571 (1936). guide. The dielectric washers can be made from 


ground ceramic material, which is relatively inex- 
pensive; and if the spacing between washers is 


‘A Proposed New Form of Dielectric-loaded - adjustable there should be no need to maintain the 
Wave-Guide for Linear Electron Accelerators very accurate dimensions which are required in the 


‘Swave-guide is ultimately limited by the power losses 
-which occur in the metal tube and in the dielectric 


ease of corrugated guide. The outside diameter of 
the dielectric guide is also smaller, which should again 
reduce the cost of an accelerator. Finally, the design 
of the dielectrie guide is more flexible in that widely 
different characteristics can be chosen. There is, of 
course, & number of practical difficulties which may 
arise; but it is not anticipated that any of these will 
be very serious. : 

It is proposed to start some experimental work at 
the Telecommunications Research Establishment 
upon dielectric loaded guides to study their practical 
properties. 

This work was carried out as part of the pro- 
gramme of the Electronics Group of the Atomic 


Ir has frequently been’ suggested that a linear 
accelerator could:be constructed using a wave-guide: 
consisting of a, circular metal tube lined with an 
insulating tube of dielectric, and several writers have 
recently published theoretical investigations of this 
type of wave-guide, as, for example, Frankel’. The 

arformance of & linear accelerator using such a 


itself, and calculations show that the performance 
compares unfavourably with other forms of acceler- 
ator, such as corrugated wave-guides*. However, 
some recent theoretical investigations show that the 


‘performance should be greatly improved by using a nergy Research Establishment at the Telecom- 


different form of dielectric loading, and that certain 

practical advantages should also ensue. ; 
It has been shown that tbe losses in the metal tube . ael : 

can be decreased by using an anisotropic dielectric permission to publish M wes H 

with a smaller dielectric constant in the direction of atomic Energy Research Establis ease ha ARTE 

the wave-guide axis than in the transverse directions. 8y Harwell SOMERS 

These properties may be simulated by using & Stack , mms rg ; 

ofsisptropic dielectric lamins in planes perpendicular , pry Boars M m PUR 

to the wave-guide axis, with suitable small spaces S? ' "  " op i 

separating the lamine from s other. Since it is ¢ + a 

necessary to have a central hole for the passage of RR i x 

electrons, each lamina will be shaped like an engineer's Surface Effects with Sing le Crystal Wires of 

washer, and the whole will resemble a corrugated Cadmium 

wave-guide in which the corrugations are made of Tue letter of A. H. Cottrell and D. F. Gibbons 

dielectric. "The thickness of the laminz end their published in Nature of September 25, describes cer- 

spacing should be small compared with the wave- tain experiments which go to show that the phen- 

length in the guide in order to simulate a homo-, 'omenon named ‘thermal hardening’ by Orowan'? 

geneous material Laminating the dielectric reduces ,.and recently investigated by C. L. Smith’, is due to 

the power losses in the dielectric itself, in addition .contamination by gaseous reaction. Experiments 

to reducing the losses in the metal through its simu- which we have been carrying out for some time on 

lated anisotropic properties, and the total losses are single crystal wires of cadmium have led us to the 

found to compare favourably with those in a corru- same conclusion. The surface of our, HS cadmium» 

gated wave-guide. . wires, 1 mm. in diameter, was cleaned with great 
The following table gives a few computed examples care, and single crystals were made by the method 

for this type of anisotropic loading: of Andrade and Roscoe‘, the wires being held in. 


fi 


munications Research Establishment, Malvern, and 
acknowledgment is made to Sir John Cockcroft for 


No. 4127 December 4, 1948 


loosely fitting “Pyrex’ tubes which had been baked 
out at 400? C. and evacuated to a pressure of about 
107 mm. mercury. Thus every precaution was taken 
against initial surface contemination. 

Three pieces were cut from a single wire, of which 
‘one was kept as control, one for further heating 
in vacuo and one for heating in air. With no pre- 
liminary strain and heating for half an hour at 
200? C. both in air and vacuo, no appreciable effect 
was obtained ; while with heating for about 20 hours 
at 200°C. in air pronounced ‘thermal hardening’ 
appeared. If, however, one end of the wire, to the 
extent of a few millimetres, was momentarily im- 
mersed in & solution of cadmium nitrate and after- 
wards dried, so that strictly local contamination was 
produced, a heating for half an hour in air at 200? C. 
produced the hardening phenomenon. This leads us 
to the conclusion that the formation of the surface 
film, which would appear to be, in any event, the 


first stage in the process that leads to hardening, is : 


very much facilitated: by local contamination. | We 
cannot say at this stage whether the local contam- 
ination be oxide, nitrate or other salt. The fact that 
the phenomenon is so dependent upon a slight local 
surface impurity of this kind no doubt explains the 
irregular results that have been obtained. We reserve 
further observations on the nature of the phenomenon 
for Subsequent publication. 

We take this opportunity of describing very briefly 
certain other experiments which we have been carry- 
ing out on the effect of surface conditions on mech- 
anical properties of single crystals of cadmium. We 
have found, following extensive experiments on sur- 
face conditions, that, if a single crystal with a clean 
surface is loaded so that it flows very slowly (at a 
rate of about 1 per cent per hour), the surrounding 
of the wire with commercial cadmium plating solution 
(which contains potassium cyanide, cadmium pot- 
assium cyanide, sodium carbonate and sodium 
hydroxide) leads to an immediate increase of rate 
of flow, which may be anything up to twenty-fold. 
The fact that the effect is immediate seems to in- 
dicate that diffusion from the surface is not concerned. 
With a solution of cadmium sulphate an increase of 
rate of from two- to four-fold is obtained, both with 
unstrained crystal wires and with pre-strain of up 
to 30 per cent.- Cadmium chloride solution produces 
a similar effect. With a solution of cadmium nitrate, 
however, an immediate increase is followed by a 
complete cessation of flow, the wire being brought 
to a state of such hardening that nearly double the 
initial stress is needed to start flow again.: Preliminary 
experiments with zinc nitrate indicate immediate 
hardening. Similar results have been obtained with 
single crystal wires of commercial cadmium (impurity 
quoted by the suppliers as about I in 105, as against 
better than 5 in 109 for HS cadmium) surrounded by 
plating solution, whereas with polycrystalline wires 
of commercial cadmium no effect was obtained. At 
present we attribute the increase of rate to the action 
of the cadmium ions and the hardening to the forma- 
tion of a surface film, probably of oxide. The work 
is continuing. 


R. F. Y. RANDALL 
Department of f Physics, University College, 
London, W.C.1. Oct. 7. 


! Orowan,- -E., Z. Phys., 89, 634 (1934). 

2 Orowan, E., Proc. Phys. Soc., 52, 14 (1940). 

3 Smith, C. L., Nature; 160, 466 (1947). 

M Andrade, E. N. da C., and Roscoe, R., Proc. Phys. Soc., 49, 152 (1937). 
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Strength of Metals 


' Ir has been shown previously that progressive 
‘deformation of an. annealed metal breaks down the 
grains into smaller units, or crystallites, which have 
8 minimum size characteristic of the metal+*, The 
lower limiting size for metals so far éxamined lies 
in the range 107* to 10-* cm. A precise determination 
of'this size has become of importance, because it 


, appears to coincide with the maximum strength 


developed during deformation of the metal’. 
| Measurements canbe made by the X-ray diffraction 
method, which utilizes the relation between broaden- 
ing of the X- -ray lines and the size of the reflecting 
units. Hitherto this method has béen complicated 
by the extra broadening which occurs if the reflecting 
élements are in a different state of internal strain‘. 
We have used the method but reduced the difficulty 
by two-devices. First, we have confined the X-ray 
Measurements to one direction in the metal at one 
time, thereby taking advantage of a recent observa- 
tion that, in a systematically deformed metal, 
elements of the same orientation are in a similar state 
of strain. Secondly, we have been able to obtain 
X-ray back-reflexion photographs from the -heavily 
deformed metals with much shorter wave-lengths 
than previously have been considered practicable, 


and, in this way, to distinguish the broadening due 


to small crystallite size, which is proportional to the 
wave-length, from that due to internal strains, which 
is, independent of the wave-length. 

{ The measurements haye been made in the first 
ihstance on the body-cèntred cubic metals, iron, 
tantalum, molybdenum ånd tungsten, which respond 
particularly well to the above procedure, Thus, 
after deformation, these metals give yery broad X-ray 
lines when photographed with a wave-length of the 
usual order, 1:5-2 A., but very much sharper lines 
when photographed with a wave-length of 0-5-0-7 A. 
The effect of small crystallite size can be show 
therefore, to be the predominant factor, and the sizes, 
itself then calculated from the broadening without’ g 
ambiguity. 

! Next, the values thus obtained have been related 
to the maximum tensile strength of the metals, on 
the general hypothesis that a metastable condition 
is reached when the overall elastic strain of the 
crystallite is equal to one interatomio spacing. The 
fractional strain is then of the order of d/L, where d 
is the atomic spacing and L the linear crystallite size ; 
and, the corresponding stress is this quantity multi- 
plied by the appropriate elastic modulus.. The 
maximum stress will arise when L has the minimum 
value given by the measured lower limiting size; . 

[A detailed treatment, based on comparison §f the 
energy of a crystallite before and after deformation 
by slip, has been given by Sir Lawrence Bragg, who 
obtains for the critical stress, k@d/L, where G is the 
shear modulus and k% a constant of the order of unity®. 
This he identifies with the initial yield stress. 

; Much depends on the interpretation placed on the 
yield strength. A full discussion together with the 
experimental derivation of the minimum crystallite 


Size will be given elsewhere. It is desired here, how- 
' ever, to record the values of the crystallite size and 


point out & close agreement between the quantity 
Gd|L and the maximum tensile strengths of the 
metals under consideration. 

\The values are given in the accompanying table. 
The figure taken for G for the metals iron, molyb- 
dénum and tungsten is the shear modulus in the 
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L (em.) d(cm.) — G(tonsj S (cale.) S (obs.) 
8q. in.) 


Fe 3-0x107* 2-48x107* 39x10" 32 tons/sq.in. 30 tons/sq. In. 
: 2°85 4 47 58 


Ta 24 
Mo 42 2-72 8-6 56 75 . 
w 29 2-74 10 95 110 


slip direction [111]. This figure is not available 
for tantelum, and for this metal the modulus 
measured on the bulk metal has been used. The value 
of d is the atomie spacing in the slip direction. The 
value L for the crystallite size is the minimum 
reached after progressive deformation, and thus refers 
to the fully strain-hardened condition. Exploratory 
measurements of L made some years ago by W. A. 
Wood were purposely confined to cold-worked metals 
in & partially recovered condition, and therefore gave 
somewhat larger values. The present values for L 
are the ones required for comparison with the 
maximum strength. The table includes observed 
values of true tensile strengths (S obs.). The value 
for the iron was determined directly ; the remainder 
were taken from published data. Unfortunately, the 
figures usually published are nominal strengths 
calculated on the initial cross-section of the test 
specimen, or, for the rarer metals, strengths measured 
on hard-drawn wires, which often are in a state of 
high internal strain. The values given in the table, 
however, suffice to indicate that the calculated 
strengths S (calc.) = Gd/ZL are definitely of the right 


order. 
W. A. Woo» 
W. A. RACHINGER 
Baillieu Laboratory, 
University of Melbourne. 
June 23. 
1 Wood, W. A., Nature, 161, 585 (1943). 
2 Wood, W. A., Proc. Roy. Soc., A, 172, 231 (1939). 
? Gough, H. J., and Wood, W. A., J. Roy. Aero. Soo,, 40, 586 (1936). 
^ Wood, W. A., and Rachinger, W. A., Nature, 181, 93 (1948). 
* Bragg, W. L., Nature, 149, 611 (1942). 


Production -of Extremely Thin Metal Films 
by Evaporation on to Liquid Surfaces 


Ix two articles in Nature of March 15, 1947, a 
method is given for making very thin metal films, 
10-20 A. or more in material thickness. On the surface 
of a film of cellulose nitrate, etc., there is evaporated a 
small amount of, for example, beryllium or aluminium. 
Then the basic film is dissolved away by amyl- 
acetate or other appropriate solvent, the metal being 
left free. Such films of beryllium or aluminium are 
espógially useful as supporting membranes for electron 
microscopical studies. As & rule these metal films 
have no visible structure. It may, however, happen 
that a faint structure appears even if the film is 
very transparent in the electron microscope. This 
structure effect may depend upon the fact that all 
the cellulose molecules are not nitrated to the same 
degree, some of them being insoluble in amyl acetate. 
Other explanations may be that a molecular layer 
of the cellulose nitrate adheres very closely to the 


metal surface and does not‘go into solution, or that «° 
some of the very active metal atoms have penetrated ` 


into the cellulose molecules. I have now found that 
the structure effect mentioned above does not exist 
when using acrylates. instead of cellulose nitrate, 


collodion, etc., as the ‘basic film. The solvent then: 


used is ethyl acetate. The metal films made are 
almost invisible in the electron microscope when 
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made 20 A. in thickness, and the photographic con- 
trast effect of the object particles is increased com- 
pared with that obtained with ordinary supporting 
membranes, which is of the greatest importance when 
studying molecules or other minute particles. 

I have recently devised another method for making 
thin metal films, which is simpler, since no dissolving 
process is needed for the basic film: the metal film 
is made by evaporation in @ vacuum of a small 
amount of beryllium or aluminium on to a liquid 
surface. From the physical point of view it may 
seem impossible to get any metal layer in this way. 
It works nicely, however, and very thin films of 
beryllium and of aluminium can be made. I have 
been using several liquids, but chiefly glycerol. The 
liquid used must have a high boiling point and low 
vapour pressure at room temperature; for example, 
glycerol, boiling point 290? O. and vapour pressure 
less than 107 mm. mercury. 

The procedure for making metal films on a glycerol 
surface is as follows. A piece of glass, about 3 om. x 
3 cm., is covered with a thin layer of glycerol (4 mm. 
or legs in thickness) and put into the vacuum chamber. 
The glycerol ought not to have more than the smallest 
possible content of water, otherwise it will boil in 
vacuum. After a little while, when water which may 
have been absorbed in the glycerol has disappeared, a 
small amount of metal (beryllium or aluminium) is 
evaporated. The glass slope is next put into & con- 
tainer into which distilled water is introduced. The 
glycerol is dissolved and the film will immediately 
float. off; it lies on the water surface, holding 
together well. The film is washed by using a con- 
tainer, where the water can be changed without 
disturbing the film. The film is transferred to a 
plane grid of copper, platinum or other convenient 
metal, the holes measuring about 0-1 mm. in 
diameter, and is allowed to dry. In this way it is 
easy to get pieces 3 cm. x 3 cm. or more, and when- 
ever a specimen film is needed, a little piece can be 
eut off this ready-made film. 

It is possible to make membranes of beryllium, 
aluminium, eto., with a material thickness of only 
10-20 A., lying on grids where 80 per cent of the area 
is covered with only the thin metal film. Such thin 
films are of great interest also from the physical 
point of view, especially in investigations on the 
scattering effect of electrons penetrating thin metal 
films, and the contrast effect in the electron optical 
pieture. One of the greatest advantages of this new 
method compared with the old method of making 
metal films for electron microscopical use is the 
possibility of laying a metal film directly on an 
organic substance without using amyl acetate or 
other liquids which affect organic substances. 

I have also evaporated metals on to oil surfaces 
(vacuum oil); but in this case I did not obtain metal 
films; but there seemed to be rather big metal 


‘erystals after dissolving away the oil. According 


to the atomic structure of the liquids used, it may be 
expected that the active metal atoms are more likely 
to penetrate into the oil surface layer than into an 


ordinary liquid. 


In another experiment I have evaporated alum- 
inium metal in a vacuum on to a mercury surface. 
It is well known to chemists that mercury and alum- 
inium react readily, when put into contact, growing 
salt-like trees at reaction points. The ,very un- 
expected thing is that this did not take place when 
I evaporated aluminium on to a mercury surface in 
vacuum, It may depend upon the fact that the 


` 
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evaporated aluminium atoms cannot penetrate into 
mercury—possibly the surface tension will not let 
them penetrate, on account of crystalline structure 
of the liquid in the surface or in the mass itself. 

When beryllium is being used, great care must be 
taken, due to the fact that beryllium dust has been 
found to be very poisonous. , , 

The investigations described above were carried 
out at the Nobel Institute for Physics in Stockholm. 


Nits Hast 
Royal Institute of Technology, 
Stockholm. 
Sept. 23, 





‘Knock’ in internal Combustion Engines 


THERE is evidence that the phenomenon of ‘knock’ 
in spark-ignition engines is connected with the pro- 
duction of peroxides in the last part of the fuel-air 
mixture to be burnt. Thus we have found that of all 
the intermediate products of combustion which have 
been identified in the gases sampled from the engine, 
the peroxides are the only ones which possess an 
appreciable pro-'knock' effect. Egerton et al. have 
shown that peroxides, probably alkyl hydroperoxides, 
are present in the pre-combustion processes, and 
Stern and Polliak? have identified hydrogen peroxide 
in samples taken from an engine cylinder. This work 
has now been extended to enable quantitative de- 
terminations to be made of the total peroxide 
content of, gas samples. At the same time, we 
have determined the aldehyde content. f 

An electromagnetically operated valve has been 
developed which permits samples to be abstracted 
from an engine cylinder over a narrow crank period. 
This is used on à Ricardo E6 variable compression 
engine and positioned so that gas is sampled from the 

‘knocking’ zone. At an engine speed of 1,500 r.p.m. 
and a valve opening period of 8? crank, a flow-rate 
of 200 ¢.c./min. of expanded gas is obtained when 
sampling at about the time of maximum cylinder 
pressure. . 

Secondly, we have developed a method for the 
determination of the total organic + hydrogen per- 
oxide content of the sampled gases. The major diffi- 
culty is the presence of nitrogen dioxide and olefins, 
which obviously complicate any such determination. 
Our method, which is basically that of iodine libera- 
tion from potassium iodide, is as follows. The nitrogen 
dioxide is removed by passing the sampled gas 
through a trap containing an aqueous solution of 
sulphamic acid. This retains the peroxides in solution 
and at the same time destroys the nitrous acid formed 
from the nitrogen dioxide which otherwise would 
reduce the peroxides. The olefins are removed by 
bromine under conditions designed to minimize the 
loss of peroxide by interaction with bromine. Ferrous 
sulphate is used as a catalyst in the reaction with 
potassium iodide. 

Thirdly, we have used essentially the bisulphite 
method of Lea’ to determine the total aldehyd 
content. : : 


Peroxide curves obtained using technical iso-octane , 
as fuel are shown in Fig..1. At the lower compression . 


ratios, the engine was free from ‘knock’, while at a 
compression ratio of 9-9, ‘knock’ of a fairly heavy 
intensity occurred. On all these curves & rise in pre- 
flame Huroxide concentration takes place prior to 
‘top dead centre’, followed by a much higher peak 
value just before the flame. With increase of com- 
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pression ratio there is an earlier rise in peroxide - 
concentration and a much higher peak value. Survey- 
ing the large number of these curves which we have 
obtained there appear to be indications of a slight 
discontinuity just after ‘top dead centre’, suggesting 
that the curves are. two-stage in nature. 33 

‘The effect of the addition of tetraethyl lead to 
suppress ‘knock’ is to lower the concentration of 
peroxides, as compared with the curve on the un- 
leaded fuel at the same compression ratio. The effect 
appears to be greater after ‘top dead centre’ than 
before, thus tendirig to confirm the two-stage nature 
of the curves. iy 

| The aldehyde curves (Fig. 2) sliow a smooth rise 
up to the time of flame arrival, achieving a peak 
concentration some thirty times greater than the 
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peak peroxide value. The effect of inereasing 'com- 
pression ratio on the aldehyde concentration parallels 
the effect on the peroxide curve. Tetraethyl lead 
uniformly decreases the aldehyde concentration at 
all points. 

As regards the nature of the aldehydes produced, 
repeated tests with dimedone gave only the form- 
aldehyde derivative. 

This work has beon carried out at the Ricardo 
Laboratory on behalf of the Shell Petroleum Co. 

3 W. WHEELER 


D. Downs 
Ricardo and Co., Eng. (1927), Ltd., 
Bridge Works, 
Shoreham-by-Sea. 

A. D. WALSH 

Laboratory of Physieal Chemistry, 
Cambridge. 
July 2. 


1 Phil. Trans. Roy. Soe., A, 284, 433 (1935). 
2 Trudy Vsesoyus Konfirentsii Anal. Khim., 2, 603 (1943). 
2 ind, and Eng. Chem., Anal. Edit.. 6. 241 (1934). 


Infectious Chlorosis of Bananas in the 
Cameroons 


Dura recent years, there has been a considerable 
extension of the cultivation of the Gros Michel 
banana in the British Cameroons. Vascular wilt 
disease (Fusarium oxysporum cubense) and Cercospora 
leaf-spot disease (Cercospora muse Zimm), which are 
both present there, are already well known to the 
planting community. Here I wish to direct attention 
to & virus disease which I observed during a recent 
visit. This disease, which has been described as 
‘infectious chlorosis“ or ‘heart rot! by Magee! and 
Morwood?, has been recorded in New South Wales 
by these observers? and in Guadeloupe and Haiti 
'*by*myself^5, 

In the Cameroons, infectious chlorósis has been 
observed in several plantations. The virus is known 


to be transmitted by the aphis Pentalonia nigronerv- - 


osa! ; this is also present. According to the Australian 
workers, this disease is potentially as destructive as 
the better-known bunchy-top disease, caused by a 
different virus but also transmitted by the banana 
aphis. In the Cameroons the evidence (so far as I 
was able to ascertain during a brief visit) is that 
infectious chlorosis is at present of occasional 
occurrence but is capable of spreading under the local 
environmental conditions. Accordingly, Magee’s 
warning of the possible destructiveness of this disease 
shoulg be given due heed by all concerned with {this 
valuable industry. ` * 

The symptoms include a characteristic chlorosis of 
the leaf (linear spots from midrib to margin), the 
development of localized, internal regions of necrosis 
in the leaf sheaths of the trunk, rotting of the heart 
leaves and the death of the plant before the onset 
of fruiting’. 

C. W. WARDLAW 
Departmont of Cryptogamie Botany, 
Universiby 'of Manchestér. 
Oct. 11. 

1 Magee, C. J., Agric. Gaz. N.S. Wales, 41, 12 (1930). 
"Mors, B., Ann. Reptr. Queensland Dept. Agric., 
3 Wardlaw, C. W., ‘“Diséases of the poss 377-879 (London, 1935) 

(contains summaries of refs, 1 
‘Wardlaw, C. W., Trop. Agric.!14, 10 (1937). 
* Wardlaw, C. W., Trop. Agric., 5, ,276 (1938). 
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‘Coarse Granulocytes in Epithelial Tissues 
of Teleost Fishes 


In the course of an investigation of blood-cell 
formation in teleost fishes, a peculiar formation has 
been seen in the intestinal mucosa and gill epithelium. 
Apparently the coarse granulocytes commonly found 
in these tissues migrate towards the surface and the 
granules elongate, appearing like long narrow clubs 
with pointed ends converging towards the epithelial 
surface. This regular characteristic pattern of 
arrangement was first noted by Duthie! in the 
mesenteries of teleost fishes of the families Labridse 
and Triglide. I have seen it in the intestinal mucosa 
and gill epithelium of Ctenolabrus rupestris (Lsbridze) 
and Trigla cuculus (Triglide), and also in the same 
sites in trout and roach. In trout and roach I have 
observed similar formations in the walls of kidney 
tubules and in the peritoneal coat of many internal 
organs. 


December 4, 
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Intestinal mucosa of trout, Fixed Zenker-formol. Stained 


. emsa 
' DOG = Discharging coarse granulocyte; MGC = mucous goblet 
cell; Mig CG = migrating coarse granulocyte 


Careful examination of dogfish, frog and mammalian 
material has not revealed a single example of such a 
condition. The appearance suggests a discharge of a 
fluid substance from the interior of the granules. 
These modified granules may be regarded as vesicles, 
containing a fluid which is discharged at the epithelial 
surfaces detailed above, the ‘wall’ of the vesicle 
remaining for a time in the cell body. 

W. T. Catron 

Physiology Department, 

Medical School, 
King’s College, 

Newcastle-upon-Tyne 2. 
‘Duthie, E. S., J. Anat., 78, 396 (1939). 


Burrowing of the Lugworm 


Iw his recent letter in Nature, Wells gives an 
interesting account of the movements and action of 
the proboscis of the lugworm and of the part that 
it plays in burrowing. He considers that its move- 
ments alone are sufficient to account for this activity, 
which is chiefly due to the diverging teeth of the 
buccal mass scraping away soil particles in the line 
of advance. He appears to consider that the, physical 
properties of the soil are of no direct importance to 
burrowing, which he likens to that of a "digging 
rabbit", 


1948 


But it appears to us that the mode of action of 
the proboscis described by Wells is in no way at 
variance With our thesis, namely, that the thixotropie 
properties of the:soil must be taken into account 
to explain satisfactorily the burrowing of the lug- 
worm, and probably that of other animals living in a 
similar habitat. The exact movements of the pro- 
boscis, interesting though they are in themselves, 
are but & means of softening the soil in the line of 
advance. That a mere scraping away of sand particles 
is insufficient to account for the burrowing of the 
creature is shown by the results of other experi- 
ments (in the press). These indicate that the thixo- 
tropic state of the muddy sand which we studied is 
dependent upon the water content, and if this is re- 
duced below a certain value (about 25 per cent by 
weight of water in the whole mass) the ability of 
the sand to become fluid on agitation is so diminished 
that lugworms cannot burrow into it. Yet, if we 
understand Wells’ argument correctly, there should 
be nothing to prevent lugworms from burrowing 
even into perfectly dry sand. "This they cannot do, 
nor, in fact, into sand which is not fully saturated 
with water. 

Another aspéct which is accounted for by the 
thixotropic behaviour of the sand is the construction 
by the worm of a permanent L-shaped burrow, as de- 
scribed fully by Wells?. This permanence could be 
accounted for by: the rapid setting of the sand, as 
Soon as the movements making the burrow have 
ceased. Again, ib can be assumed that the downward- 
moving column of sand filling the headshaft is pro- 
duced by movements which are effectively similar 
to those by which the burrow was made in the 
first place. 
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GARTH CHAPMAN 
G. E. NEWELL 


Department of Zoology, 
Queen Mary College, 
London, E.1.: 
Nov. 1 


1 Wells, Nature, 182, 652 (1948). - 
s Wells, J. Mar, Biol. Assoc. U.K., 28, 170 (1945). 





The Cellulose of Marine Algæ 


Tux term ‘algic cellulose’ was applied by Stanford! 
to an insolùble residue obtained from seaweeds after 
the removal of algin, and many workers have assumed 
that this material is identical with the cellulose of 
land plants. Although denied by some?, this view 
has been supported by Kylin? on the evidence of the 
colour reaction with iodine and sulphuric acid, and 
by Russell-Wells‘, who also demonstrated the solu- 
bility of the material in cuprammonium hydroxide 
and prepared an acetate. 

Dillon and O"Tuama? obtained a sugar by hydrolysis 
from which they prepared glucosazone and showed 
also that ‘algic cellulose’ was not a mannan. It was 
also converted into a viscose and into chloroform- 
soluble acetyl and methyl derivatives. 

From these qualitative tests, therefore, the poss- 
ibility exists that ‘algic cellulose’ is similar to cotton 
cellulose; but no evidence is available to show 
either that the substance is built up entirely from 
glucose residues, or that the fundamental 1,4-B-link- 
ages are present. The problem has now been re- 
investigated under the, auspices of the Scottish 
Seaweed Research Association. 


i 
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, _Algal celluloses have been prepared from Laminaria 
«Oloustoni, L. digitata and Fucus vesiculosus by a 
;method based on the A.O.A.C. (Washington) crude 
The products gave the char- 
‘acteristic blue colour with iodine-zine chloride, 
land dissolved readily in.Schweizer's reagent. Fluidity 
"measurements? gave a.value of c. 40 poises and 
indieated considerable degradation in comparison 
with cotton cellulose: (c. 2 poises); a control : 
‘experiment showed that this high fluidity was due 
mainly to the rather vigorous treatment used’ in the 
isolation, since the fluidity of cotton cellulose rose 
from c. 2 to 28 poises when treated similarly. 
: Hydrolysis to glucose (yield 80 per cent of the 
theoretical, cf. 88 per cent from cotton cellulose) was 
carried out by the method of Monier-Williams®, the 
sugar being estimated both polarimetrically and by 
Somogyi’s® method before and after treatment with 
yeast!?, No other reducing sugars could be detected, 
and this was confirmed by the paper chromatogram. 
Glucosazone was isolated in the usual way. : 
The algal cellulose was converted into cellobiose 
octa-acetate! (yield, 31 per cent); m.p. 224°, not 
depressed on admixture with an authentic specimen, 


[17 pt 40° (in chloroform). This is strong pre- 


sumptive evidence that 1,4-Q-linkages are present, 
and further confirmation was obtained by periodate 
oxidation. The course of this reaction was the same 
as that followed by cotton cellulose, 1-02 mol. of 
sodium periodate being consumed per CgH1.0, unit 
(constant after seven days). The possibility of the. 
existence of 1,3- and 1,6-linkages is thus negatived, 
since in the former case none, and in the latter two, 
molecules of NalIO,/C,H,,0, would be required, apart 
from the requirements of the terminal groups. 





poe diagraiia of (1) algal cellulose from L. Cloustoni, (2) material 
| ites from (1) after dissolution in cuprammonium hydroxide 
! 


à Oxidation with potassium periodate" and titration 
of the formic acid released (fourteen days) gave & 
rósult corresponding to a chain of c. 160 glucose 
units. This is much less than the value reported for 
cotton cellulose, but is explained by degradation dur- 
ing isolation. "This result also disposes of any poss- 
ibility that significant numbers of glucose residues 
are united in-the polysaccharide by 1,6- linkages. 

| Through the kindness of Prof. W. T. Astbury, the 
X-ray diagrams of an algal cellulose prepared from 
Laminaria Cloustoni (Fig. 1) and of the material 
regenerated from A after dissolution in cupram- 
monium hydroxide (Fig. 2) have been investigated. 
A: shows the characteristic pattern of normal cellulose 
and B that of ‘hydrate’ cellulose. 

[This result, taken in conjunction with the chemical 
evidence outlined above, makes it certain that algal 
cellulose is fundamentally similarsto the cellulose of 
land plants, although, as ‘with thé*cellulese from 
different plants, it would be unwise at present to 
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assume that all celluloses are identical in every 
respect. 


E. G. V. PEROIVAL 
ALAN G. Ross 
Chemistry Department, 
King's Buildings, 
University, Edinburgh 9. 
July 1. 


"Stanford, J. Soc. Chem. Ind., 4, 518 (1885). 


* Atsuki and Tomoda, Chem. Abstr., 21, 115 (1927). ‘Ricard, Bull. 


Soc. Chim. Biol., 18, 417 (1931). 
* Kylin, Z. physiol. Chem., 94, 337 (1915). 
* Russell-Wells, Nature, 198, 651 (1934). 
£ Dillon and O'Tuama, Sei. Proc. Roy: Dublin Soc., 21, 147 (1985). 
?''Methods of Analysis’ (Assoc. Off. Agr. Chem. Washington, 1985). 
* Clibbens and Little, J. Text. Inst., 27, 285 (1930). 
* Monier-Williams, J. Chem. Soc., 119, 803 (1921). 
? Somogyi, J. Biol. Chem., 100, 695 (1933). 
10 Harding and Selby, Biochem. J., 1815 (1931). 
1 Hibbert and Barsha, Can. J. Res., 10, 178 (1934). 
1 Brown, Dunstan, Halsall, Hirst and Jones, Nature, 15, 785 (1945). 


Effect of 5-Alkyl (Benzyl) Derivatives of 
2-Thio-4-Methyl-Uracil on the Thyroid 
Gland and the Bone Marrow in Rabbits 


H. Cullumbine and M. Simpson? have reported the 
results. of their investigations. on the activity of 
several derivatives of thymine (5-methyl-uracil) hav- 
ing an antithyroid property and a stimulating action 
on the bone marrow. These researches were based 
on the assumption 'that if thymine, according to 
Spiess, Jacobson and Williams, possesses a thera- 
peutic value in the treatment of pernicious anemia, 
its thio-derivatives should have a similar property 
with the simultaneous antithyroid activity. It is 
known that one of the greatest disadvantages of anti- 
thyroid drugs now being ‘used is their toxic effect 
on the functioning of the bone marrow. The quantita- 
tive changes of reticulocytes and leucocytes in 
normal and splenectomized rabbits aftér.a parenteral 
treatment with the compounds being tested were 
the basis of Cullumbine and Simpson’s investigations. 

The thiouracil derivatives synthesized by me in 
the Biological Institute of the University of Kraków 
possessed various hydrocarbon radicals (R) in posi- 
tion 5 beside the methyl grouping in position 4. 


NH——CO 
4 & propyl 
SC C—R T isopropyl 
VA = «4 n-heptyl 
bo m 4 n-octyl J 
` PN. benzyl 
` CH, 


These compounds were examined biologically in 
regard to thein action on the histological picture of 
the thyroid gland and to their influence on the 
functioning of the bone marrow. The criterion of 
the latter in my work was the number of white blood 
cells in, 1 mm.*, The animals used were white rabbits 
about eight weeks old. All the compounds tested were 
given by mouth in equal dosages, once daily and for 
equal periods, to facilitate the comparison of the 
results obtained. The-animals were treated in three 
groups: group (I) 9 days with 50 mgm. a day; 
group (II) 9 days" with 50 mgm. a day and the 
following 5 days with 1004ngm. a day; group (III), 
9 days with 50 mgm. a day: and the following 9 days 
with 150 mgm. a day. In this way the following com- 
pounds were tested biologically : 2-thig,4-methyl- 
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2-Thio-4-methyl-5-propyl-uracil —80 `t 
2-Thio-4-methyl-5-n-heptyl-uracil +64 no effect 
2-Thio-4-methyl-5-n-octyl-uracil +66 no effect 
2-Thio-4-methyl-5-isopropyl- 

uracil +52 
2-Thio-4-methyl-5-benzyl-uracil +15 
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uracil; 2-thio-4-methyl-5-propyl-uracil; 2-thio-4- 
methyl-5-n-heptyl-uracil ; 2-thio-4-methyl-5-n-octyl-. 
uracil; 2-thio-4-methyl-5-isopropyl-uracil; and 2- 
thio-4-methyl-5-benzyl-uracil. i 

The first compound (May and Baker, Ltd.), at 
present widely used in the treatment of all forms of 
thyroid hyperfunction, was used as a standard 
preparation for comparison purposes. The results 
are given in the accompanying table. 









Average percent- 


agechangein | Histological 
Name of compound white blood cell activity 
coun! 











2-Thio-4-methyl-uracil 








Comparing the results, it. is clear-that the greater 
the number of carbon atoms in the n-radical linked 
with position 5, and consequently the larger the 
molecular weight of the whole compotnd, the weaker 


its antithyroid activity and the greater the stimulating 


effect on the bone marrow. The.decrease of the anti- 
thyroid activity in this group of derivatives is, I 
think, connected with the increase of the molecular 
weight of thé compounds, and consequently with de- 
erease of the percentage of sulphur in the molecule. 

In the second’ group of compounds tested there 
is an interesting difference between the 2-thio-4- 
methyl-5-propyl-uracil and 2-thio-4-methyl-5-isopro- 
pyl-uracil. The former exerts a marked influence on 
the function of the thyroid gland and an inhibiting 
one on the bone marrow, whereas the latter with its 
small effect on the thyroid gland brings about a rise 
of the white blood cells count of about 52 per cent. 

Of the aromatie derivatives of 2-thio-4-methyl- 
uracil only the benzyl compound was tested; it 
was found to be ineffective as regards both the 
thyroid and the bone marrow. 

These results show that the pharmacological action 
of these compounds depends not only on the number 
of.the carbon atoms but also on the configuration 
of the radical linked with position 5. Further de- 
rivatives of this type are being prepared and tested. 

ARTHUR JURAND 
Institute of Biology and Embryology, 
University of Krakéw. 
1Cullumbine, H., and Simpson, M., Nature, 159, 680 (1947). 


Role of Gastric Urease 3 


In a previous communication!, we were able to 
confirm that urease is present in the gastric mucosa 
and, to some extent, in the duodenal mucosa. It 
was pointed out that the amount of the ferment 
present in the whole stomach of an animal is sufficient 
to release enough ammonia from urea to neutralize 
large amounts of hydrochloric acid. ` 

We suggested previously that urease might be con- 
cerned with the protection of the superficial gastric 
mucosa and the neutralization of hydrochlorie acid, 
a view of its possible purpose which hag also been 
advanced in the past by Luck?, Linderstrom-Lang 
and Ohlsen? and others. No direct experiments on 
this point were ever apparently made. .]f the con- 
centrations of the substrate, urea, were changed, 
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presumably there might be more ammonia formed. 
In a series of normal student subjects we have com- 
pared the response of the stomach to histamine 
stimulation when given either without or with urea 
administered orally. The results are summarized in 
the accompanying table.. It should be emphasized 
that all the urea solution was removed as the first 
post-histamine specimen was being removed, and, 
of course, that in the non-urea series a control solution 
was administered at zero time. 

Mean maximum secretory response of 14 normal human stomachs to 


histamine acid phosphate (0*1 mgm./10 kgm.) without and with 15 gm. 
urea given at time of injection 






Hydrochloric acid Ammonia-nitrogen (m. eq.) 
. (m. eq.) 























Non-urea Urea Non-urea Urea 
Fast- | After | Fast- | After | Fast- | After | Fast- | After 
ing |h!sta-! {ng | hista-| ing |hista-| ing | hista- 
. | mine mine mine mine 
5 60 6 27 9°36 | 9-80 | 7-99 | 36-54 | 20—> 41 





These results are qualitatively similar in a limited 
series of gruel test meals or insulin test meals. The 
invariable result is a reduction of hydrochlonic acid 
only variable in degree. It might be noted that even 
at the height of ammonia release into the stomach, 
the degree of neutralization observed could not 
always be explained on the basis of intra-gastric 
ammonia alone. 
urea in these cases falls almost within the range 
noted after a meal (cf. Conway, O’Connor and 
O’Donovan‘). We are, as yet, not clear how the 
precise effect of the urea rise is brought about, 
though the neutralization view is most favoured. 
There is & possibility that the increased urea inhibits 
the oxyntic cells. Against this there is the observation 
that the histamine volume response does not appear 
to change, suggesting the effect is eventually increased 
neutralization rather than diminished formation. 

A calculation can be made as to the amount of 
urea which would be required to neutralize an average 
amount of acid secreted in the stomach. Urease 
releases 2 mol. of ammonia from 1 mol. of urea. 
At pH 6, 80 per cent of the ammonia nitrogen re- 
leased from urea by urease will be dissociated from 
any HCO, compound; at pH 5 about-95 per cent 
will be dissociated. 300 mgm. urea would be re- 
quired to neutralize 100 ml. N/10 hydrochloric acid. 
It is known that there may, at least in extreme 
circumstances, be quite a large urea A/V difference 
in the stomach (cf. Vladesco et al.5, who were only 
concerned with the problem of urea excretion in 
uremia). No figures are as yet ‘available for animals 
with a more normal blood urea, nor are there any 
reliable data on the blood flow in the stomach. 
Hanke! states that 60 ml. of gastric blood flow is 
required for the production of 1-1 ml. of gastric 
juice. If the same flow exists during the time re- 
quired to neutralize this same acid (assuming it to 
be N/10) an A/V difference of 5-5 mgm. per ‘cent 
urea would be required. Obviously the addition 
of urea would facilitate this effect, though how it 
is controlled we do not know. 

We have no evidence as to the fate of any ammonia 
retained” inside the gastric mucosal wall, but have 
not been able to detect any urea-forming system. 
The use of urea in the study and treatment of the 
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peptic ulcer has been initiated and the results +o 
date are most promising. 
One of us (O. F.) wishes to acknowledge the receipt 


, of grants from the Medical Research Council of Eire. 


We would also wish to acknowledge our indebtedness 
to Prof. E. J. Conway for many helpful discussions. 
a OLIVER FrrZGERALD 
Pnuuxe MURPHY 
Department of Physiology, 
University College, Dublin, 
and 
St. Vincent’s Hospital, Dublin. 
1 Fitzgerald, O., Nature, 158, 305 (1946). 
* Luck, J. M., Biochem. J., 18, 814 and 825 (1924). 
* Linderstrem-Lang, K., and Ohlsen, A, S., Enzymologia, 1, 92 (1930). 
“Conway, E. J., O'Connor, J. M., and O’Donovan, D. K., Proc. Roy. 
Trish Acad., 44, B, 1 (1937). 
* Vladesco, R., Simici, D., and Popesco, M., C.R. Acad. Sci., Paris, 
192, 308 (1931). . 
° Hanke, M. E., Science, 85, 54 (1937). 


Radical Reactivity in the Initiation Reaction 
of the Polymerization of Styrene 


FaxE radicals are known to have widely varying 
activities, as shown by the studies on the reactions 
of peroxides with various organic compounds by 
Kharasch! and by studies on copolymerization’ by 
Mayo et al.*. It is possible from a study of the 
catalysed polymerization of vinyl compounds to 
obtain information on the activity of the radicals 
initiating the polymerization. Results are here 
given on the polymerization of styrene using various 
types of peroxide catalyst. As an empirical and 
arbitrary measure of the activity of the catalyst, the 
product of the rate of polymerization and intrinsic 
viscosity of the polymer has been taken. (The de- 
tailed justification for holding this to be a measure 
of the catalyst activity will be given on another 
occasion.) .— 

In the accOmpanying graph are shown the results 
obtained with-a few diacyl peroxides. The product of 
_ dM 

3^ 
reaction are taken relative to that of benzoyl peroxide 
at 0-014 mol./l. concentration; the other peroxides 
examined are at the same concentration). 


7) is plotted against — dM (the velocities of 
B dt : 
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The continuous line shows the value of — Se (n) 


for benzoyl peroxide over wide range of con- 
centrations. This has been included as it shows that 
with ‘good’ catalysts and fairly high catalyst con- 
centrations the activity is independent of changes 
of catalyst concentration. This point is important 
since all peroxides decompose at ‘different rates ; 
hence the comparison has been made at equal rates 
of polymerization. The fall in the curve at lower con- 
centrations is probably due to the more noticeable 
effect of transfer reactions. (As at this stage the 
results are purely comparative, it is not considered 
necessary to use the power relationship which has 
been established between (n) and the molecular 
weight; the constancy of the product of the reaction- 
rate and intrinsic viscosity over a wide range is 
fortuitous.) 
The activity, according to this point of view, is 
shown by the values of the ordinates for the various 
catalysts relative to the standard catalyst, benzoyl 
peroxide. The position on the abscissa is of less 
importance, though in some cases it gives an 
indication of the rate of decomposition of the 
catalyst. The results shown, which are mainly 
obtained from substituted benzoyl peroxides, sup- 
port the view that electron-attracting substituents 
give radicals of low activity, particularly when this 
is supplemented by the mesomeric effect. On the 
other hand, electron-repelling groups increase the 
activity of ‘the radical. 
In the case of alkoxy benzoyl peroxides, the meso- 
meric effect outweighs and reverses the inductive 
effect, consequently the activity of the radical is 
high. (This result is supported by U.S.P. 2,419,347, 
claiming high catalytic activity for o-alkoxy benzoyl 
peroxides.) However, di(3-4-methylene dioxybenzoyl) 
peroxide has a low activity, suggesting that the 
observed effect is purely inductive. Halogens have 
similar activities with the same orientation : the 
two results shown for di-p- and -m*chlorobenzoyl 
peroxides are in the expected positions. (Many of 
the results are in & similar order to those found for 
the dissociation constants of the substituted benzoie 
. acids. In addition, an ‘ortho’ effect is shown by all 
ortho-substituted benzoyl peroxides.) Alkyl groups, 
as would be expected, increase the activity; but there 
is little difference between the effects of different 
alkyl groups. A result for an aliphatic acyl peroxide 

:is given, and, as would be expected, this shows high 
activity. The introduction of a double bond (di- 
erotonyl peroxide) increases the rate of reaction, 
possibly by an increase in the rate of decomposition, 
and causes a slight fall in activity. Replacement of 
the methyl in this peroxide by phenyl, however, in 
dicinnamoyl peroxide, stabilizes the radical, whidh i is 
consequently of lower activity. 

These results seem to indicate that an important 
characteristic of a free radical is the availability of 
the free electron for reaction with the x-electrons of 
the double bond. , 

This work forms a part of a larger investigation 
which will be given in detail, elsewhere. 

W. COOPER 
Chemical Research Ditision; " 

Dunlop Rubber:Co.„ Ltd., 

«Fort Dunlop, ‘Erdington 

Birmingham. „Aŭg. dete, 


J. Amer. Chem. Sot. à ifa, 


* Mayo, F. R. i»Lewld, F. M.; and Walling, C., "Labile Molecule", 
Faraday Society Discussion {September 1947). d i 
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Transformation of Frequency Distributions 


Frequency distributions of numbers of eggs, 
insects, spores, or other biological entities are descrip- 
tive of discrete variation, and can never be represented 
exactly by a normal distribution or by any other 
distribution of a continuous variate. Nevertheless, 
when the number of observations and the range of 
variation is large, such distributions may often be 
adequately represented by & continuous distribution. 
Experience has shown that transformation of discrete 
counts to a scale of 4/n, log n, or log (n + 1) may 
considerably assist the representation by a normal 
distribution. 

The device of plotting the cumulative distribution 
in probit units against & proposed square root or 
logarithmie scale of counts, as suggested by Gaddum!, 
is useful as & rapid test of whether or not the right 
normalizing transformation has been found: if the 
distribution is effectively normal on the transformed 
scale, the probits will be linearly related to the counts. 
Spiller? has recently commented on this procedure. 
He has stated that statistical analysis in terms of this 
linear regression seems preferable to argument from 
the parent distribution, but that methods of caleu- 
lating regressions and variance do not appear to be 
available.  ! 

In all uses of probit methods, however, the 
parent distribution must be kept in mind. The 
standard methods of calculation associated with 
probit analysis? have been devised for data in which 
the cumulative distribution is estimated directly from 
the observations, and they are clearly not appropriate 
here. The regression equation for a diagram such as 
that drawn by Spiller is, in fact, a line which attains a 
probit value of 5-0 at the mean value of the sample 
(on the transformed scale), and which has a slope 
equal to the reciprocal of the standard deviation of 
the sample; an application of statistical theory to 
the problem of estimating this line would show that 
the parameters of the line were to be obtained from 
that mean and standard deviation. As Gaddum has 
stated, X" The best estimates of the mean and standard 
deviation will be obtained by applying the ordinary 
methods directly to the transformed observations". 

Some idea of the values of the parameters may be 
formed by measurement of the diagram. For example, 
Spiller's line B has & value of about 0-70 for log 
(n. + 1) at a probit of 5-0, and an increase of unity 
in log (w+ 1) corresponds to a probit increase of 
about 1-9. Hence the distribution of log (n + 1) may 
be regarded as approximately normal, with mean 0-70 
and standard deviation 0-53 ( = 1/1-:9); these com- 
pare with values, calculated from Spiller’s table, of 
0-774 for the mean and 0-487 for the standard 
deviation. The size of the standard deviation relative 
to the mean suggests that agreement with a normal 
distribution cannot be very close (though it may be 
good enough for comparisons between samples to be 
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‘made with the aid of normal distribution theory). 


and comparison of the frequency polygon with the 
calculated distribution would confirm this. The pro- 
bit diagram may indeed be deceptive for data of this 
kind, since considerable deviations from normality 
are not always apparent by inspection of it. 
D. J. FINNEY 

Lectureship in the Design and Analysis of 

Scientific Experiment, 

University of Oxford. Oct. 6. 

1 Gaddum, J. H., Nature, 158, 463 (1945). 
? Spiller, D., Nature, 162, 530 (1948). 
* Finney, D. 5 “Probit xii (London: Camb. Univ. Press, 1947). 
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THE INTERNATIONAL ASTRONOMICAL UNION 


T the seventh General Assembly of the Inter- 
national Astronomical Union which was held at 
Zurich during the week beginning on August 11, 
more than three hundred astronomers from thirty 
counfries met (in many cases for the first time for 
ten years) to discuss their past results, their current 
problems and their future plans. The machinery of 
international collaboration, kept going during the 
War by the good offices of astronomers in neutral 
countries, had been overhauled at a meeting of the 
Union’s Executive Committee at Copenhagen in 
the spring of 1946 ; and it was largely because of the 
spadework put in by that committee, then and since, 
that the full Assembly could get on with its business 
so expeditiously at Zurich. The Federal Institute of 
Technology was kindly made available.to delegates 
throughout the week. The hundred sessions held by 
the forty commissions into which the Union is sub- 
divided put no severe tax on the accommodation 
availeble, and the many mixed commission meetings, 
colloquia and informal lectures, though they were 
well attended, could always find an auditorium of 
ample size. It was evident that behind the smooth 
functioning of the local arrangements, which included 
(as well as the formal business) a full programme of 
social events and sightseeing trips for delegates and 
their guests, lay a tremendous amount of hard work 
by a most efficient organising committee, headed by 
Prof. Waldmeier, director of the Zurich Observatory. 
After an inaugural general assembly at which 
warm welcomes were accorded the delegates by the 
civic authorities and by the Swiss National Com- 
mittee of Astronomy, and were responded to by the 
president of the Union, Sir Harold Spencer Jones, 
the members devoted a short session to administrative 
business. The financial load on the Union has been 
considerably eased by a decision of Unesco to-support 
many bodies, such as the Bureau International de 
l'Heure and the International Latitude Service, the 
world-wide scope and general scientific value of 
which deserve such support. The Union in its turn 


-eased the financial burden on its less wealthy adherent : 


countries by altering the system of paying dues. 
Instead of paying, as now, on a per capita basis, 
'?ountries will in future be classified (on their own 
wroposal, ratified by the Executive Committee) into 
wight categories, each paying different subscriptions. 
By this modification countries with large popule- 
Kions, such as India or China, will be relieved of the 
mecessity of paying dues out of proportion to the 


»xtent to which astronomy has developed within 


Kheir borders. 

The next five working days were devoted to purely 
scientific matters. Discussion varied, as always, 
Krom prepared contributions to a Symposium attended, 
werhaps, by a hundred delegates, to fierce wrangles 
around a table on some obscure technical point 
between the only three people i in the world aware of 
its import. At the commission meetings themselves, 
the business was partly organisational and partly 
scientific, the proportion varying with the subject- 
matter of the commission. At one end of the building 
» handful of delegates might be revising the code for 
wstronomieal telegrams or the list of standard astro- 
iomieal notations, while at the other a no less 
'arnes group would be discussing the constitution 
of interstellar matter, or the emission spectrum of 
‘he night sky. 


In the commissions Sheetal with positional 
‘astronomy, modern methods for improving meridian 
work were discussed. The Russians have successfully 


experimented on photo-electric recording of ‘transits ` 


of the brighter stars, while the Washington transit 
circle is now fitted with cameras which record all 
readings photographically so as to reduce fatigue in 
the observers and eliminate erroneous logging of the 
fesults. New instruments are being designed, some 
of them (notably those at Greenwich) based on new 
principles chosen so as to eliminate many of the 
most troublesome errors that beset meridian work. 
Photographie astrometry proceeds apace with wide- 
angle lenses and now with Schmidt cameras, and the 
application of punched-card methods to repetitive 
computation is being followed by the development 
of automatic plate-measuring devices which feed 
measured co-ordinates direct to the mechanical com- 
puters. Inconsistencies recently found in the adopted 
system .of the fundamental astronomical constants 
are to be attacked by a research team in the United 
States, and authors are urged not to make ad hoc 
alterations pending the report of this team. 

: The solar commissions were faced with tremendous 
advances in our knowledge since the previous meeting, 
at Stockholm in 1938. Solar-terrestrial relationships, 
if little better understood, are now reduced to some 
sort of order since the importance of solar flares and 
active coronal regions became clear; the coronal 
spectrum is no longer a mystery, even if the corona 
still is; and on the instrumental side astronomers 
now have the help of prominence cinematography, 
the Lyot polarization filter, and the V2 rocket for 
exploring the sun’s ultra-violet spectrum. But with 
these advances have come new problems; and much 
time was taken up in discussing solar radio noise, 
corpuscular émission from solar flares, and chromo- 
spheric structure. Nor have all the long-standing 
problems been cleared up, as was shown when two 
of the liveliest controversies of the week developed 
around the supposed variations in the solar constant 
and the megnitude of the sun’s magnetic field. 
There’ was a powerful appeal for further direct 
observations to confirm the Smithsonian measure- 
ments of the solar constant when reports of indirect 
checks (via the brightness of the moon and of Uranus) 
revealed conflicting results. As for the sun's magnetic 
field, so much recent work has been based on the 
classigal results at Mt. Wilson that there was some- 
thing;,of æ sensation when it was announced that 
both Mt. Wilson and Hamburg Observatories shad 
recently failed to detect the field with apparatus that 
had apparently confirmed its presence only & year or 
two ago. Whether this failure is due to a real change 

in the magnitude of the field or to an under-estimate 
of. ‘the size of the accidental errors of observation 
did not emerge; but & suggestion that the matter 
might be settled by measuring the polarization of the 
sun’s radio emission from its north or south hemi- 
sphere during an eclipse was seized on as & hopeful 
way out of the quandary. ' 

In the field of research: on nébule, observers and 
cosmologists met on common, ground. ` Recent 
speetrophotometrio work Has Aeon that the more 
distant nebula are redder than. éah be accounted for 
by the red-shift in their Spectra, that is, the colour 
indices of the nebulm increase ‘with distance. "This is 
conceivably, , an evolutionary" effect: for if, as is 
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currently believed, the red supergiant stars in the 
nebulæ exhaust their internal store of nuclei available 
for energy generation more rapidly than other stars, 
the distant nebule, which we see in their youth, will 
indeed be redder than the older ones in our neigh- 
bourhood, from which the red giants have faded. 
But whatever the explanation, this reddening must 
seriously affect those nebular counts to limiting 
magnitudes on which depend our present observa- 
tional tests of various world-models. An interesting 
but inconclusive discussion took place on whether 
the classification sequence of the external galaxies 
is also an evolutionary sequence ; and if.it is, whether 
the sense of evolution is not towards rather than 
away from the elliptical forms. The cosmologists 
present carried the observers with them in ar appeal 
to present observational results in a form which 
would facilitate rather than preclude a comparison 
of the different theories of world structure; in 
particular, to refrain from applying dubious ‘cor- 
rections’ for cosmological effects which are based on 
a particular model and therefore exclude others from 
proper consideration. ' 

In a crowded symposium on infra-red spectro- 
photometry, recent results obtained with photo- 
conductive lead sulphide cells were presented. 
Perhaps the most spectacular are: thé identification 
of the infra-red spectra of the Martian polar caps and 
of the rings of Saturn with reflexion spectra from 
hoar-frost deposited on solid carbon dioxide; the 
suggestion that the green areas on Mars are due not 
to vegetation but to lichens devoid of chlorophyll ; 
and the discovery.of methane high in the earth’s 
atmosphere from telluric bands at 3-4 y and 1-6 p in 
the solar spectrum. 

Other well-attended meetings considered the 
spectral sequence and its anomalies (perhaps the 
most important paper here was a Russian one 
showing that a variety of observational data could 
be explained if interstellar matter js“concentrated 
into small discrete clouds about 10 parsecs in dia- 
meter), the outer layers of the sun, and’ current 
progress with the 200-in. telescope. It seems that 
after a little preliminary trouble with the mirror 
supports; all goes well with the latter. The figure is 
approaching perfection, which the opticians define as 
“correct to 1/10 wave”, and the light-grasp is up to 
expectations. ~ 

Animated discussions took place when the com- 
mission on international observatories met. Sharp 
cleavages of opinion emerged on the relative«value 
of the various proposals which had been made, all 
designed to show that astronomy at least can over- 
rides political boundaries. It was finally decided to 
proceed with all the immediately practicable iparts 
of the schemes, including plans for establishing an 
international telescope in the southern hemisphere, 
an international astronomical laboratory in Europe 
(including a library and optical shops and a com- 
puting centre), and an international travel fund for 
facilitating exchange of astronomers. 

The meeting reached its climax with & conference 
on the cosmic abundances of the elements. Since the 
1938 meeting a measüre'of agreement has been 
reached on the nucléar reactions controlling energy 
generation in the stars, and interest now centres on 
the allied problem of elemental abundances. As & 
result of the present conference, it is now clear that 
no significant differences of abundance exist between 


-the stfn, ther main-sequence stars and even the 


planetary nebule and interstellar matter, and that 
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the proportions of the eleménts found in the earth's 
crust and in meteorites differ from the cosmic pro- 
portions only in physically explicable ways. The 
high-luminosity stars, however, lie on a mass- 
luminosity curve appropriate to a much higher mean 
molecular weight*than the sun's; and it seems likely 
that, as was expected from their high rate of radia- 
tion, these giants have already burned up a con- 
siderable part of their hydrogen content. While 
discrepancies do undoubtedly exist in certain celestial 
bodies, it would be fair to say that the observed 
abundances do fit present conceptions reasonably 
well. The next move is to explain how the present 
abundances arose, and some steps have already been 
taken in this direction. 

At the concluding general assembly some general 
resolutions were passed, the lists of members and of 
commissions were revised and new officers were 
elected. The incoming president is Prof. B. Lindblad, 
of Stockholm; the new general secretary is Prof. B. 
Strómgren, of "Copenhagen. No decision has yet been 
reached on whether to hold the next meeting, in 
1951, at Leningrad or Pasadena. With a final vote 
of thanks to its Swiss hosts for making possible a 
most successful meeting, the seventh General Assem- 
bly of the Union was declared closed:on August 18. 
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-VITAMIN C IN POTATOES 
By Dr. FRANK WOKES . 


,Ovaltine Research Laboratories, King's Langley, Herts ` 
AND 


GORDON NUNN : 
Oakley Training College, Cheltenham, Glos. 


HE vitamin C content of potatoes is known to 
diminish steadily during the autumn and winter, 
so that their contribution towards the national 
requirements of this vitamin is considerably dimin- 


‘ished. The average content of vitamin C in raw 
` potatoes, as found by different workers, has been 


summarized by Lampitt, Baker and Parkinson! andi 
is indicated by the shaded area in Fig. 1. The 
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Fig. 1. Seasonal changes in vitamin C content of potatoes. The 
shaded portion represents average content in raw potatoes in 
different seasons as summarized by Lampitt, Baker dod Parkin- 
son. Results on raw potatoes stored in clamps indicated thus: 


Lampitt, Baker and Parkinson (1945), []--————L] 
Baker, Parkinson and Lampitt (1946), Q—-—-—O 
Wokes and Nunn (1948), potatoes in clamp, O Oo 
Potatoes removed from clamp to dry room, 9——-—0 
Results on cooked potatoes indicated thus: 
Olliver (1943), X= = = -xX 
Thompson (1944), 4 ........ see * 
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vitamin C content of cooked potatoes, as found by 
different workers?23, is indicated in the same figure 
'by dotted lines, and will be seen to be less than that 
of the raw potatoes but to show a similar decline in 
the latter part of the year. Certain workers‘ have 
found that in raw potatoes stored in clamps the 
vitamin C content does not always fall so steeply as 
would be expected from the average figures. No 
convincing evidence has been forthcoming to show 
that this was due to temperature changes. The 
question how to diminish, and if possible prevent, 
this loss of vitamin C is therefore not yet satisfactorily 
answered. 

In the course of some storage experiments on 
potatoes which we have been carrying out recently, 
we have made some observations which may perhaps 
be of interest. The potatoes we used (Kerr’s Pink) 
were grown in Cheltenham and stored in an experi- 
mental clamp, samples being withdrawn at regular 
intervals for testing. Results obtained on these 
potatoes are indicated in Fig. 1 and show that, after 
the usual drop in the autumn, the average vitamin C 
content became steady in three batches taken during 
November and December, but fell again in January, 
February and March. These results are based on 
duplicate assays on more than a hundred separate 
potatoes, enough being taken to ensure that the 
alterations in the slope of the curve at the end of? 
October and at the end of December were highly 
significant. = 

When looking for a possible cause for the un- 
expected stability of the vitamin experienced by 
ourselves, and occasionally by other workers‘, we 
first considered the storage temperature. Daily 
records of the maximum and minimum temperature 
in the storage clamp did not provide the explanation 
we were seeking. Moreover, in some of our potatoes 
stored in the refrigerator we experienced a greater 
loss of vitamin than in others of the same variety 
of potatoes stored at higher temperatures (see table). 
Taken in conjunction with the findings of previous 
workers, who detected no ‘difference in the rate 
of loss at different storage temperatures from 3? to 
31? C., our results seem to show that storage tem- 
perature per se is not a decisive factor. 


Effect of storage conditions on rate of loss of vitamin C in potatoes 


Storage conditions 96 Loss 96 Loss per 
week 
Closed containers 
at 4-5? C. 14-1* 
at 27° O. 20* 
Open to atr 2 
(L) at 30° C. 41 
at 4-5° C. Tot 
(L) at room temper- 
ature (20° C.) in 
dark 3e 
(L) at 31°C. in dark 23-5 
" 23-5 








This table includes results obtained by Lampitt and his colleagues 
(marked L). 
*Indicates less significant (p = 0°1-0-2). 
T Indicates highly significant (p = 0-01). 


We ‘next considered the effect of atmospheric 
moisture. Our potatoes, like those of Lampitt and 
his colleagues, also stored in the refrigérator and 
-eferred to in the table, were exposed to air and 
therefore. to a higher relative humidity than the 
potatoes stored at higher temperatures. It seemed 
«o us feasible that the absorption of moisture from 
x more humid atmosphere might increase the ten- 
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dency to form sprouts and thus use up some of the 
vitamin C in the potato. Rainfall: records for the 
area in which our experimental clamp was situated 
showed that there was, in fact, very little rain during 
the period November-December, when the vitamin C 
content of the potatoes remained constant, but much 
more rain in January and February, when the vitamin 
C content fell. As a further test of this hypothesis, 
we examined in April some of the potatoes which 
had been taken for seed purposes from the clamp at 
the beginning of January and since stored in & dry 
shed. The vitamin C content of these potatoes was 
signifieantly higher than in similar potatoes stored 
in the clamp during this period; for example, . 
18:9 + 0-4 as compared with 7-7 + 0:4 mgm./100 gm. 
When these seed potatoes were stored in the same 
humid atmosphere as the main stock for a few days, 
they began to sprout and their vitamin C content fell 
to 8-1 + 0-9 mgm./100 gm. (the second figure given 
above is the standard deviation of the mean). 


Range in total solids. 
Lampitt and Goldenberg’ 
steiner | 
15 " x 
& x 
Pie 9 X 
510 x x 
PL o^ — * x ee 
(Ee x se 
‘ xx 
o 
26 e? 
> , x 
x 
0 





10 


30 


20 26 35 
- Total solids % w./w. 


Fig. 2. Relation between vitamin C content and total solids in 

‘Kerr’s Pink potatoes grown in Cheltenham in 1947 and stored 

under different conditions; x, in experimental clamp; ©, in 
refrigerator in sealed bottles 


If the onset of sprouting, with consequent. utiliza- 
tion of vitamin C, depends on the moisture content 
of the potato, some degree of correlation might be 
expected to occur between the total solids of indi- 
vidual potatoes in & given batch and their vitamin C 
content. Although the season was by this time too 
far advanced to obtain very convincing figures, we 
attempted to investigate this question, and think 
that our data, summarized in Fig. 2, at least suggest 
the possibility of such a correlation. We hoper that 
publication of these preliminary findings may stimu- 
late other workers to study this problem, the solution 
of which should benefit the diet of the nation. 

We are indebted to Misses Finnegan, Morphet and 
Raynor and to Mr. D. B. Kingston for assistance, 
and to Glaxo Laboratories, Ltd., for the loan of a 
Waring blender used in preparing some of the 
extracts. i 
! Lampitt, L. H., 

Ind., 84, 22 (1 
? Olliver, M., Chem. and Ind., 62;*146 (1013). 
Keri T da ed Dig Soc., 8, 147 (1944). 

ampi S By rod . €. and Parkingon, T. L., J. Soc. Chem. 
5 * 

Lagos Eg Aay L. C., and THEM: T. L., J. Soc. Chem. 
* Lampitt, L. H., private communication.* 
7Lampitt, L. H., and Goldenberg, N.,''""The 

Chem. Ind., London, 1946). > 


Baker, L. C.,.and, Parkinson, T. L., J. Soc. Chem. 


^ " ha 

Nation's Food’’ (Soc. 

T . 
Li r 


:2. Light, colour 


'8. Water 


3. Water ' 


902 


ORIGIN OF LANGUAGE 
By Pror. ALEXANDER JÓHANNESSON 


University of Iceland 


N articles in Nature, I have set out the conclusion 
that a great part of human speech originated in 
the speaking organs’ unconscious imitation of the 
gestures of the human body, especially the hands. The 
three articles dealt only with Ide. and Hebrew (as 
representative of the Semitic group). I have continued 
my researches and this time chosen the sounds / and r, 
which I have systematically investigated in Ide., 


Examples with l: 
1. Sound i 


Hebrew 
lw-n, ‘to mutter’ 


by-h, ‘to shine’ 


Ide. 
léu- (Ags., léop, 'song") 
leug (Lat., lux) 


leiqu-, ‘wet’ (Lat., 
liquor) z 


Ih-h, ‘be wet’ 
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‘to smash, to tear, to scratch’, otce., shows that in 
those roots the J and * represent a hard sound (as 
also in some cases of Nos. 1 and 2). 

More interesting is it to see how the ‘unrelated’ 
languages imitate the shape or form of things or 
movements. Jn, the combination consonant -+ 
vowel -- Lor rjór vowel + 1 or r, we see how, the 
idea of ‘round, vaulted, ‘curved, twisted’, etc., or the 
idea of ‘to rise above, to grow, to lift, to move’, eto., 
came into existence by the speaking organs’ spont- 
aneous imitation of a curved form or movement. 

The irhportanee of comparing the roots.in different 
languages may be seen by tabulating the number 


. . Arch, Chin. Polynes. Sumerian 
liw-or, ‘eulogy’ leo, ‘the voice, speech’ lu-ga, ‘to scold’ 
“luk, ‘to look carefully’ rokerohe,‘atorch’(inP. lug, lad, ‘light’. 


(liuk, 'green") r and / interchange) ; 
rewa, ‘molt, become li-, ‘fat’; là, ‘muddle, 
liquid’ 


Tain water’ disturb the water’. 


4. Tobreak,scratch, lem, ‘to break’ (Old- Im-d, ‘to stab’ lap, ‘to break’ rami, ‘to squeeze" lag, ‘to strike’, 
etc. Bulg. loml’ja, ‘to d 

break") s 
Examples with r: 
1. Sound ras-, ‘to sound’ (Old- rz-h, ‘to cry’ the hard ‘r’ does not rard, ‘to roar’. 

Ind. rds-ati, 'ories, exist 

sounds’ 
2, Light, colour di Soar (Gr., rah, ‘to see’ ra, ‘the sun’ ra, ‘shining’. 

cio 
à rire, ‘deep water’ ri, ‘to flow’? 


TET 


reg-, ‘wet rain’ (Lat., th-t : rahat, ‘water- 
riyare) pipe TS 
4, To pies scratch, reis-, ‘damage’ (Old- r8-8, ‘to smash 
ete. 


Ind. risyati, ‘damages PF 4 


Hebrew, Archaic Chinese, Polynesian, Sumerian and 
partially in Greenlandic. . 

In all these ‘unrelated’ languages the sounds } and r 
show a double origin: (1) that of a Nature sound 
(especially where Z and r form the beginning of a 
syllable, or in the connexion vowel + Lor r, but some- 
times also in the combination consonant + vowel + 1 
or r), and (2) that of a different (gestural) sound 
(mostly in the connexion consonant ++ vowel + l 
or r, but even vowel + | or r) as spontaneous imite- 
tions of the speaking organs to.express the idea of 
the form or shape of things in Nature or to designate 
a movement. 

The investigation shows that the most remarkable 
meanings of roots with the Nature sounds l and r 
(marked as / and 7’ to distinguish them from /* and 
r2, which mainly are a means of designating the shape 
or form or & movement, cf. above) are: (1) sound ; 


: (2) light, colour ; (8) water ; (4) to break, scratch, etc. 


t 


raku, ‘to scratch’ ti, ‘to throw down’. 


of Ids, and Hebraw roots with r. according to their 
various moaningi: 


> 


No. inde. No. in Hebrew 

Sound 46 19 
Colour 32 10 
Water . 19 14 
To break, scratch 91 70 
Round, vaulted, curved 108 26 
To move, rise above 97 83 

Total d 388 222 


To this may be added some other roots, especially 
with the meaning ‘to cut’ (Ide., 8 roots; Hebrew, 17)» 
or ‘to devour’ or to be ‘relaxed’. 

As the roots with J have a similar extension to those 
with r we see that, in Ide. languages, the sounds / andi 
r in the roots of approximately one word in three have 


. more or less determined the meaning (the Ide. roots 


z ‘Ide. f Hebrew Arch. Chin, Polynes. Suinerian Green]. 
Round, vaulted, kel, ‘to enclose, ^ Al-l, ‘to bend, ‘ kl-io, ‘round base see under + gal (ga-al) ‘big’ gal-eq, ‘ribbon’ 
curved, twisted, cover’ (Lat., encompass’ ) ket 
eto. or) 1 ; 
ker-, ‘string, to kr-r, ‘be round, Kier, ‘bow down kara,'an old man’ gar, ‘to encom- ar-ajak, ‘bay, en- 
plait ^ turn’ i (the head) to the ont by age, cf. ý sass’ * gir, ‘to : circled by Hooks 
ground’ T. yepov) ps dia * 
To move, to rise tel-, ‘to lift? (Lat, — di-g, ‘to jump’ lia, ‘depart from’ ; zal, ‘to extend’ 
above, to grow, to tollo) , tier, ‘push away’ tere, ‘to move sir, ‘be long, to 
ift, etc. swiftly’ remove’ 


rg-8, ‘turbulent 


reig-, ‘to arise’ 
iv movement' 


<.“ (Germ. riegel) 

All these four subdivisions are closely related. It 
is an accepted theory that an impression on either 
the ear or the eye may give the same phonetical 
release (Schall- "und. Lichtempfindung in German hand- 
books)—presumably because they were originally 
symbolized by somewhat similar gestures. ‘Thus Ide. 
ghel, ‘ta cry’, and ghel, ‘to shine’, are related. No. 3 
means watér dripping, etc. No. 4, with the meaning 

* Pis * 


Pd + 


number 2200), and that in more than 50 per cenm 
(200 out of 388 for the sound r) all words containing 
in the roots the sounds J or r are of gestural origin. 
This fact might encourage philologists to scrutinize 
systematically all combinations of sound-groups in 
the roots as the most important means of solving 
the problem how man learned to speak. 


* Nature, 158, 171 (1944); 154, 466 (1944); 157, 847 (1940), 
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AN AUTOMATIC AGAR DISPENSER 


By W. H. SCHMIDT*, M. D. REEVESt, 
FRANCIS J. CASTLE«and R. G. BENEDICT 


3 Fermentation Division, Northern Regional Research 
Laboratory], Peoria, iik 
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N many laboratories various types of semi-solid 

eulture media are routinely dispensed in Petri 
dishes for use in the study of micro-organisms. 

The automatic agar dispenser described in this 
article was originally designed for rapid and reason- 
ably accurate transfer of melted agar to plates for 
subsequent use in the assay of penicillin. A notice 
of this was published some time ago!. Because of the 
interest shown in the apparatus by visitors from 
other laboratories, it appears desirable to publish a 
more complete description which will be more 
widely available. A drawing of the apparatus is 
reproduced herewith. 






Gloss Wool 
Av Filter 


Gonsiant Head Device 
410 5 mm.i.D. 


Reservoir 


Stoiniess Sieel 
Boii Bearing (Vaiva) 


Micro Switch 
YZE =~ RM 


Assembly of agar dispenser 


In principle, the device is simple. It consists of & 
constant-head reservoir which empties through a 
modified solenoid valve connected with an electronic 
timer. The only part of the apparatus considered 
difficult to make is the glass seat for the ball valve. 
‘This seat should be flattened so that no leakage can 
occur when the stainless steel ball is in its normal 
position. When the micro switch is pressed, the 
solenoid must not lift the ball but roll it to one side. 
Any timer, either mechanical or electronic, which 
makes or breaks a circuit may be used, the accuracy 
of the device depending upon the accuracy of the 
timer. The size of the glass reservoir for holding the 
agar depends on the quantities to be dispensed. For 
routine plate-pouring (20 ml. per plate), we use a 
vessel with a total capacity of 2 litres. For dispens- 
ing smaller amounts of agar, such as those required 


* Now associated with Schenley Laboratories, Lawrenceburg, 
Mndiana. 


T Now with the o Department of Chemistry, John Brown University,’ 
NBAS, 


Siloam Springs; Ar 

t One of the laboratories of the Bureau of Agricultural and Indus- 
mial Chemistry, Agr gerionltural Research Adminis ration, U.S. Depart- 
ment o! icul 
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for flooding assay plates (4 ml. per plate), a 500-ml. 
receptacle is used. A delivery tip with a mugh 
smaller opening is attached to this vessel. 

| Sterilization of the reservoir and valvé in our 
Laboratory is effected by passing steam in at the 
top and permitting it to escape to a drain by raising 
the ball valve with a straightened paper clip inserted 
through a small opening in the rubber tubing. The 
constant-head device and delivery tip are sterilized 
separately in an Arnold steamer. Autoclave steril- 
ization may be substituted when steam is not available 
on the laboratory table. To guard against the pos- 
sibility of pressure developing in the reservoir. during 
steam sterilization on the table, two steel springs, 
attached at the top of the standard taper ( (29/40) 
male joint, are clipped to loops at each end of a wire 
ring, shown at the top- of the reservoir. Should the 
ball valve accidentally close during sterilization, 


slight steam pressure pushes the top male joint up to + 


prevent breakage of the reservoir. In assembling the 
apparatus, we close this top joint with only moderate 
pressure and do not employ any lubricant. The lower 
joint standard taper (24/40) connecting the bottom 
of the reservoir with the glass assembly containing 
the ball valve is greased with a temperature- 
resistant chemically inert lubricant. 

| Data on accuracy of delivery are shown in the 
accompanying table. A 2 per cent agar medium was 
melted and cooled to 48° C. before transfer to the 


. glass. reservoir. The timer was set to deliver 20 ml. 
Bear (ball valve opened and closed in 1:5 sec.). 


Accuracy of delivery of automatic agar dispenser 


Eh 


i : 
Weight in grams of 20 ml. samples, reading down from left to right 


20-91* 20-60 20-54 20-40 
20-80 20-72 20-65 20-39 

; 21-08 20-82 20-28 20°27 

> . 20-76 20-32 20-74 20-30 (last sample) 
20-64 20-71 20-41 

t 20-82 20-71 20-35 * First sample 


Average weight of all samples delivered was 20-03 i3 on 
5 gm. an 0:3 


variations from the mean value were +0°4 

lone operador i is able to handle thirty plates Sind 
2-3 minute$. The dispenser is much simpler and 
faster than agar delivery by pipette, and’ more 
accurate than pouring plates from tubes containing 
measured amounts of the materials. 


* Sohmiat, w, W. E, Bulk: Health Organ., League at. Nations, 12, 259 
| 
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(Meetings marked with an asterisk * are open to the public) 


Monday, December 6 


at the Royal Empire Sonte Craven Street, 
‘ y P» y ucha snam Smit th: 


1 . NUMAE " 
| . FORTHCOMING EVENTS 
I 


ARMERS' 
Strand, Tendon W.C.2), at 2.30 p.m.—Dr. 
“Inheritance of Milking "Capacity in Dairy ed". 

UNIVERSITY OF LONDON (in the Department of Biochemistry, 
Univorsity College, Gower Street, London, W.C.1), at 4.45 p: — 
Dr. C. de Duve: “The Control of AAD ral) Metabolism".* 
ü Geetha lectures on Thursday, December 9, and Monday, Decem- 

er, 

UNIVERSITY OF LONDON (at the Toatitite. i e ne Malet 
Stréet, London, W.C.1), at 5.30 p.m.—Mr. K. L. : "Edueation 
for Tnternational Understanding—Africa^.* 

SoorerY OF CHEMICAL INDUSTRY (at the London School of Hygiene 
M E Selian Medicine, Keppel Street, London; W.C.1), at 6.80 p.m.— 

eligman': "Application of Radio-active Eléments in Industry”. 

ROYAL INSTITUTE OF OHEMISTRY (at Norwood Technical Institute, 
Knight’s Hill, London, 8.E.27), at ki p.m.—Dr. A. Albert: “Drug 
Action; Ions and Neutral Molečules!”. 


Tuesday, December 7 


ABSOOIATION OF SPECIAL LIBRARIES AND INFORMATION BUREAUX, 
NORTHERN BRANOH (at the North of England Institute of Mining 
and |Mechanical Engineen, Neville Hal}, Westgate Road, Newcastle- 
upon-Tyne), at 1 0 a.m.—Conferencé on ''The Value of Organised 
ee Service to Industry, Commerce and Education". 

EUGENIOS Sooty (at the Royal "Society; Burlington House, 

Piccadilly, London, W.1), at 5.30 p.m.—Mr. J. Douglas : 

*Maternity ip Britain—t ie Results of a Social putes ee 


: ` 


-+ 


x- 
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INSTITUTION OF ELECTRICAL ENGINEERS (joint meeting of the 
MEASUREMENTS and SUPPLY SECTIONS, at Savoy Place, Victorian 


. Embankment, London, W.C.2), at 5.30 p.m.— Papers. 


SOCIETY OF CHEMICAL INDUSTRY, CHEMICAL ENGINEERING GROUP 
(at the Geological Society, Burlington House, Piccadilly, London, 
RET Ard p.m.—Dr. E, F, Edson: “Radiation Hazards and their 
Tuirhigdon Strest, London B Oa SE d ar E Bel 

, London, E.C.4), à .m.—Prof, D. W. Brogan: 
“The Atomic Age—America as Atlas'.* ? ie 


Wednesday, December 8 


PHYSICAL Soorety, COLOUR GROUP (in the Large Physics Lecture 
Theatre, Imperial College of Science and Technolo; , Imperi: titu 
Road, London, S.W.7), at 3 p.m.—Soientific Pen Pere Haepieute 

MANOHESTER STATISTIOAL SOCIETY (at the Reform Club, King Street. 
Manchester), at 5.30 p.m.—Atr Vice-Marshal Donald Bennett ^ “Order 
in the British Air”. 

ILLUMINATING ENGINEERING SOCIETY (at Gas Industr ouge 
1 Grosvenor Place, London, S.W.1), at 6 p.m.—Reports oi Dis- 
cussion on the 1948 Meeting of the International Commission on 
Illumination. 

Soocizry OF INSTRUMENT TEOHNOLOGY, NORTH-WEST SEOTION (at 
the College of Technology, Manchester), at 7.80 p.m.—Mr. Longworth : 
Pde neu ed Performance Characteristics of Automatic Temper- 

ntrol’’. 


A Thursday, December 9 


PHYSICAL SoorETY (at the Laboratories of the Metropolttan-Vickers 
MM Co., Trafford Park, Manchester), at 9.45 a.m.—Scientiflc 

LINNEAN SOCIETY OF LONDON (joint meeting with the ROYAL 
ENTOMOLOGIOAL SOOIETY, at regi eae House, Piccadilly, London, 
We at 5 p.m.—Discussion on “The Bearing of the Parasite-Host 
Relationship in Taxonomy”’ (to be opened by Mr. G. H. E. Hopkins, 
Dr. J. Ramsbottom and Dr. O. W. Richards). 

ROYAL SOCIETY OF MEDIOINE (at 1 Wimpole Street, London, W.1) 
at 5 p.m.—Diseussion on “Colour Vision in Industry” (to be opene: 
by Prof. W. J. B. Riddell, Prof. H. Hartridge, F.R.S., Dr. W. D. 
Wright and Dr. Leslie Norman). * 


OHBMIOAL Soorery (joint meeting with the LOCAL SECTIONS of tlie. 


„ ROYAL INSTITUTE OF CHEMISTRY and the SooreTy oF CHEMIOAD," 
INDUSTRY, in the Chemistry Lecture Theatre, The piri Mi. 
“Aromatit, 


chester), at 6.30 p.m,—Prof. C. K. Ingold, F.R.S.: 
Nitration’’. Fy 

TEXTILE INSTITUTE, MIDLANDS SECTION (joint meeting with the 
COVENTRY TEXTILE INSTITUTE, at St. George's Hall, Nuneaton), at 
0.45 p.m.—Mr. A. Y. Stirrat: "Increasing Production in the Textile 
Industry by Training and Production Study". 

ROYAL PHOTOGRAPHIC SOCIETY, SCIENTIFIC AND TECHNICAL GROUP 
fat 16 Princes Gate, London, 8.W.7),.at 7 p.m.—Dr. R, H. Herz: 

The Action of X-Rays and Electrons on the Photographic Emulsion”. 

SOOTY OF CHEMICAL INDUSTRY, FINE CHEMICALS GROUP (joint 
meeting with the AGRICULTURE GROUP, at the London School of 
Hygiene and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1), at 7 p.m.—Dr. W. A. Sexton: “The Chemistry of Plant 
Growth Regulators’. SG m 

CHEMICAL SocreTY (at Burlington House, Piccadilly, London, 
W.1), at 7.16 p.m.—Sefentific Papers. i 7 

SOOIETY OF CHEMICAL INDUSTRY, MIOROBIOLOGICAL: PANEL OF THE 
Foop Grover (joint meeting with the NOTTINGHAM SEOTION of the 
S.C.T., at the Nottingham Gas Show Rooms, Nottin ), ab 7.15 p.m. 
—Mr. F. C. Bawden: “Some Properties of Plant Viruses". 

CHEMICAL SOCIETY, EDINBURGH SEOTION (joint meeting with the 
LooAn SEOTIONS' of the ROYAL INSTITUTE OF CHEMISTRY and the 
SOOTY OF CHEMICAL INDUSTRY, in the North British Station Hotel, 
Edinburgh), at 7.30 p.m.—Dr. D. W: Kent-Jones: “Bread and its 
Influence on History". " 

ROYAL SoorETY OF TROPIOAL MEDICINE AND HYGIENE (at Manson 
House, 20 Portland Place, London, W.1), at 7.30 p.m.—Prbf. G. 
Crowden: “A Survey of Physiological Studies of Mental and Physical 
Work in Hot and Humid Environments". % 


Friday, December 10 i 

ROYAL ASTRONOMICAL SocrETY (at Burlington House, Plecadill 
London, W.1), at 4.30 p.m.—Scientific Papers. j 2 

INSTITUTION OF MECHANICAL ENGINEERS, APPLIED MECHANICS 
GROUP (at Storey's Gate, St. James’s Park, London, S. W.1), at 6 p.m. 
— General Review of “Fluid Flow through Granular Beds" (Dis- 
cussion based on papers by Dr. H. E. Rose and Dr. A. M. A. Rizk). 

NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
(at the Literary and Philosophical Society, Newcastle-upon-Tyne) 
at 6.16 p.m.—Dr. T. W. F. Brown: "British Marine Gas Turbines” 
(Parsons Memorial Lecture). 

INSTITUTE OF PHYSIOS, MANOHESTER AND DISTRIOT BRANOK (in 
the New Physics Theatre, The University, Manchester), at 7 p.m.— 
Brigadier R. A. Bagnold, F.R.S.: “Model Scale Experiments on 
Waves and Beaches”. Er 

ROYAL INSTITUTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. E. K. Rideal, F.R:/S.: “The Emission of Light in Chem- 
ical Reactions". ' 


Saturday, December II 

BRITISH PSYCHOLOGICAL SocrETY (in the Hastings Hall, Tavistock 
House, Tavistock Square, London, W.C.1), at 2.30 p.m.— Prof. G. 
Humphrey: ''Some Pr blems in the Modern Theory of Learning”. 

LONDON COUNTY- Counc, (at the Horniman Museum, London 
Road, Forest Hill, London, S. E323), at 2.80 p.m.—Mr. Percy Edwards: 
"British Wild Birds and their Woices” (Pictures and Volces).* 

PM a 
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APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned: 

SENIOR LEOTURER IN PHYSIOS at the Ministry of Supply School 
of Electronies—The Chief Superintendent, Telecommunications 
Research Establishment, Great Malvern, Worcs., quoting 5/138/JFA 
(December 11). EP t 

LEOTURER (Grade JIc) IN CHEMISTRY-—The Secretary, TheUniyér- 
sity, Edmund Street, Birmingham 3 (December 11). RE we 

DEPUTY LABORATORY STEWARD FOR THE DEPARTMENT OF ORGANIC 
CuEMISTRY-—The Registrar, The University, Liverpool (December 11). 

ELECTRONIC PHYSIOISTS and ELEOTRONIO ENGINEERS (in the Senior 
Scientific Officer, Scientific Officer, Experimental Officer and Assistant 
Experimental Officer grades) in Ministry of Supply research and 
development establishments mainly in Hampshire, Worcestershire and 
Kent—The Ministry of Labour and National Service, Technical and 
Seientifle Register (K), York House, Kingsway, London, W.C.2, 
quoting A.161/48A (December 11). . 

LABORATORY STEWARD to take charge of the maintenance of Physice 
and Chemistry Laboratories—The Warden, Goldsmiths’ College, New 
Cross, London, S.&.14 (December 11). » 

SENIOR SCIENTIFIO OFFICERS, SCIENTIFIC OFFICERS, EXPERIMENTAL 
OFFICERS, ASSISTANT EXPERIMENTAL OFFICERS and SCIENTIFIC 
ASSISTANTS in the Air Ministry Soil Testing Laboratory under the 
Directorate General of Works in London or the Provinces-~-The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, W.C.2, quoting 
G.487/48 (December 13). 

DEPUTY SURVEY OFFICER at the Coal Survey Laboratory, Cardiff 
—The National Coal Board, Establishment (General) Branch, Hobart. 
House; Grosvenor Place, London, S.W.1, quoting TT/103 (December 
l 


). 

'TEAOHER OF CHEMISTRY for matriculation and intermediate science 
elasses— The Principal, Norwood Technical College, Knight's Hill, 
London, S.E.27 (December 13). 

ASSISTANT LECTURER IN PHILOSOPHY—The Registrar, The Univ- 
eraity, Leeds 2 (December 13). 

ASSISTANT WARDEN for duty at Juniper Hall Field Centre, near 
Dorking—The Director, Couneilfor the Promotion of Field Studies, 
YO Exhibition Road, London, 8.W.7 (December 14). 

CROMBIE-ROSS CHAIR OY MENTAL HEALTH—Ihe Secretary, The 
University, Aberdeen (December 15). 

LECTURER IN MECHANICAL ENGINEERING, a LEOTURER IN CIVIL 
ENGINEERING, & LECTURER IN ELEOTBIOAL ENGINEERING, and a 
LECTURER IN AUTOMOBILE ENGINEERING, at the Technical Institute, 
Yaba, near Tagos The Director of Recruitment, Colonial Service, 
Sanoma, Buildings, Great Smith Street, London, S.W.1 (December 


CANDIDATES for two posts in the Directorate of Scientific Control 
to carry out operational research—The National Coal Board, Establish- 
ment (General) Branch, Hobart House, Grosvenor Place, London, 
S.W.1, quoting TT/110 (December 20). i 

DEPUTY CITY BAOTEBRIOLOGIST—The Town Clerk, Municipal Build- 
ings, Dale Street, Liverpool 2, endorsed ‘Deputy City Bacteriologist’ 
(December P 

KEEPER OF ART, & KEEPER OF ANTIQUITIES, & KEEPER OF GEOLOGY, 
a SCHOOLS SERVICE ORGANISER, and an ASSISTANT KEEPER OF ART-— 
VOR Museum and Art Gallery, New Walk, Leicester (Decem- 

er 29), 

CHEMISTS, OHEMICAL ENGINEERS and FUEL TECHNOLOGISTS at the 
Dominion Laboratory, Wellington —The High Commissioner for New 
Zenland, 415 Strand, London, W.C.2 (December 30). 

CANDIDATES (Experimental Officer and Assistant Experimental" 
Officer grades) for indexing and abstracting literature and official 
reports and supplying research workers with information-—The 
Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, W.C.2, quoting 
A.381/48A (December 30). 

PROFESSOR OF BOTANY—The Secretary and Registrar, University 
College of North Wales, Bangor (December 31). 1 

NEW ZBALAND RESEAROH FELLOWSHIP—hResearch Applications 
British Federation of University Women, 17a King's Road, London, 
S.W.3 (January 1). 

ECONOMIO BOTANIST IN THE DEPARTMENT OF AGRICULTURE, T'iji— 
The Director-General of Recruitment, Colonial Office, Sanctuary 
Buildings, London, S.W.1. 

CANDIDATES with a special interest in and general knowledge of the 
Rhynchota to undertake determinations and possibly later a certair 
amount of systematic revislonary work in that order of insects—-The 
Director, Commonwealth Institute of Entomology, 41 Queen’s Gate, 
London, S.W.7. 

DEPARTMENTAL DEMONSTRATOR IN PHYSIOAL ANTHROPOLOGY-——The 
Professor, Department of Human Anatomy, The University, Oxford. 

LEOTURER IN HORTIOULTURE at the Kent Farm Institute, Sitting- 
bourne—The County Education Officer, Springfield, Maidstone. 

ASSISTANT MANAGER (Production), 2, TECHNICAL RECORDS OFFIOER, 
and a WORKS ENGINEER (Maintenance), IN THE DEPARTMENT OF 
ATOMIO ENERGY at Windscale Works, Sellafield, Cumberland--The 
Staff Section, Ministry of Supply, Department of Atomic Energy 
Risley, Warrington, Lancs. 

ABSTRAOTORS (male and femaole)--The Secretary, British Ship- 
building Research Association, 5 Chesterfield Gardens, London, W.1. 

EXPERIENCED METALLURGIST for the application of research results 
to industrial practice—The Secretary, British Non-Ferrous Metal 
Research Association, 81-91 Euston Street, London, N.W.1. 

TEOHNICIAN (Grade II) IN THE DEPARTMENT OF CIVIL ENGINEERING 
—tThe Secretary, University College, Gower Street, London, W.C.1, 
quoting ‘Civil Engineering/1’. J 

VISITING DEMONSTRATOR IN BACTERIOLOGY —The Secretary, King’s 
gollege of Household and Social Science, Campden Hill Road, London. 


METEOROLOGIST for Directorate of Civil Aviation, Government 
of Irag—The Crown Agents for the Colonies, 4 Millbank, London 
S.W.1, quoting M.N.22047/3E. . 
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SOCIAL ‘AND ECONOMIC 
RESEARCH IN GREAT BRITAIN 


N considering the provision níade for research in 
Great Britain into social and economic questions, 
the Clapham Committee, reporting in July 1946, was 
satisfied that unless the existing arrangements and 
plans were upset in some future economy campaign, 
the provision for such research within the government 
machine was much more likely to be hampered by 
the lack of properly trained staff than by failure to 
realize the importance of the work to be done. 
Developments in the departments and in the central 
secretariat promised well for the future of research 
in this field. It was, however, highly desirable that 
the Government departments which collect and 
analyse material relevant to social and economic 
research should be in continuous contact with outside 
experts, who could keep them aware of the néeds 
arising in the speculative branches of the field and 
who could assist in assessing the value and possible 
uses of material which is already being collected. 
Equally it was desirable that there should be con- 
tinuous contact between the relevant divisions 
within the different departments, both to avoid 
, overlapping and to ensure that the potential value 
"for research purposes of the material available was 
“ex loited from every point of view. +4 
The Clapham Committee accordingly fecommended 
the establishment of an interdepartmental committee 
charged, with the duty of bringing to the notice of 
departments the potential value for research purposes 
of the material which they collect, and suggesting 
new methods and areas of collection. The appoint- 
ment of such a‘standing committee was announced 
by the Chazicellor of the Exchequer on January 21, 
1947, and in its first report nowissued*, the Committee 
examines the availability, for academic research, of 
statistical data and other descriptive matter avail- 
able in Government departments. Much of this 
material is already known to and used by academic 
research workers, and the departments themselves 
benefit considerably from the fundamental research 
or studies in methodology proceeding at the univer- 
sities. The interdependence of the departments and 


the universities in the field of the social sciences is | . 


now clearly recognized. 

The Interdepartmental Committee recognizes the 
value-of the close personal contacts established during 
the War, when many members of university staffs 
were employed in Government departments, and it 
is convinced that there is no adequate substitute for 
them. Such contacts should not only be maintained 
but'also multiplied; and the Committee regards it 
as one of its principal functions to stimulate all forms 
of collaboration, whether formal or informal, between 
the departments and research institutions. Personal 
contacts in themselves are not enough; but while 
the Committee's recommendation remains designed 
to supplement, not to supersede, the direct contacts 
now existing between individuals, it is not likely to 


* Report of the Interdepartmental Committee on Social and 
Economie Research. (Cmd. 7537.) Pp.16. (London: H.M. Stationery 
Office, 1948.) 4d. net. 
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sponsor expensive schemes which aim at theoretical 
completeness as regards the covering of information, 
rather than what js economically worth while in view 
of the effects of such personal contacts. The Com- 
mittee acknowledges the assistance given in this part 
of its work by the memorandum submitted by the 
National Institute of Economic and Social Research 
as a result of the conference on research relations 
with Government departments, to which reference 
was made in some detail in the last annual report of 
that Institute (see Nature, July 31, 1948, p. 197). 
Before tackling the wider and more general ques- 
. tions confronting it, however, the Committee thought 
it advisable to ensure so far as possible that any new 
schemes which departments might be projecting for 
collecting and tabulating social and economic material 
.8hould at the outset make reasonable provision ‘for 
research needs. Information obtained about the 
number and condition of the people, their health, 
their work and their needs is obviously capable of 
much fuller use when it is so handled at the outset 
that it can serve more than immediate administrative 
requirements. From the point of view of the individual 
citizen, quite apart from that of economy, there are 
obvious advantages in such co-operation; and it is 
encouraging to learn that not only is there wide 
interest in the work of the Committee and a general 
willingness to co-operate, but also that three of the 
major departments of State, the Ministry of Agri- 
culture and Fisheries, the Ministry of Education and 
the Board of Trade have already asked for guidance 
on particular tabulation schemes. 

In studying the: material which Government 
departments collect and publish, the Committee 
decided, to work in the first instance through sub- 
committees making a close study of one.department 
or group of departments, and strengthened as needed 
by co-opting additional academic or other members 
with special knowledge of the particular field. In 
these surveys, the immediate objects are to find out 
what information is collected, the extent to which 
this information could be made available, and 
whether there are any fields of statistical or other 
information in which a change in present methods of 
collection or treatment might. benefit departmental 
or other research workers. These surveys began with 
the Ministry of Labour and National Service, Prof. 

` R. G. D. Allen being co-opted to the sub-committee 
concerned. A guide to the material available through 
this Ministry has already been published, but the 
sub-committee’s report also led to a recommendation 
to the Ministry that some of the unpublished inform- 
ation already in the possession of the Ministry, such 
as information about working days lost through 
industrial disputes, wages and, juvenile employment, 
should be assembled, and published. Other inform- 
ation, it was suggested, should be published i in greater 
detail or more frequently, 

Man-power considerations may well preclude action 
on some of these recommendations at the present 
time; although if like recommendations emerge as 
the outcome of the work of the sub-committee at 
present studying the work of the Board of Trade, it 
might well be possible to implement them by trans- 
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ference and not by the engagement of further staff 
Investigations along these lines should assist the 
research worker to find out what material is available 
in the departments, and it should be noted that the 
Committee considers that the publication of the 
Guide of Current Official Statistics should be resumedi 


at the earliest possible date and not delayed for the 


incorporation of references to unpublished materia 
which is also available. 

Location, however, is only one aspect of the 
subject. The research worker also wants to be certaim 
that the material he requires will not be destroyed 
before he'can consult it. One of the main functions 
of the Public Records Office is to ensure that research. 
material is not destroyed, and as the pamphlet on 
“The National Register of Archives", published in: 
1945, shows, the services of the Office to social and 
economic research in the preservation of documents: 
are not limited to material in the possession of 
Government departments. The Committee; while 
appreciating the importance of the work of the 
Public Records Office in this field, suggests that it 
has been regarded ‘too exclusively as a.source of 
information about the past; certain proposals are 
accordingly made with the view of enabling the 
Record. Office to offer a more positive contribution to 
those engaged in contemporary research. One such 
proposal, that the words “‘or useful for social and 
economic research” should be added to the paragraph 
inserted in every schedule governing the disposal of 
departmental records to ensure that they areexamined 
by a competent officer before they are destroyed, has 
already been accepted. 

The Interdepartmental Committee Fusion proposes 
that the Publie Record Office should issue & publica- 
tion elassifying all the documents preserved, either at 
the Publie Record Office itself or elsewhere under its 
jurisdiction. It suggests further that more might be 
done in framing the schedules which govern the 
preservation and destruction of records to make them 
more immediately intelligible to research workers. 
Attention is also directed to the special case of war- 
time collections of data in departments, and to the 
risk that these may not be sufficiently used for 


research purposes. 


The scope of the Committee was limited to research 
work in Government departments, but it does not 
overlook the importance to social and economic 
research generally of avoiding the dispersal, loss or 
destruction of the records of industries now national- 
ized or being nationalized. This matter lies outside 
the terms of reference of the Committee, and is 
related to the question of the preservation of business 
records generally. Nevertheless, the Committee has 
brought the matter to the notice of the Office of the 
Lord President of the Council, and this report should, 
do much to help the work of the British Records 
Association in this field. The suggestions in this 
report could find considerable application to business 
records also, as will be apparent to any reader of the 
paper by Dr. Chaloner on “Business Records as a 
Source of Economic History”, read before the 
Northern Branch of Aslib last autumn and now 
available in the Journal of Documentation. That 
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paper was specially concerned with the selective 
preservation of business records in libraries. Here 
the principles laid down by the Interdepartmental 
Committee regarding the cofifidential character of 
Government information have a close bearing, and 


some at least could be applied. If it is a recognized : 


duty of Government departments towards the society 
of which they are the institutional agents to make 
available, at least for the purposes of scientific 
inquiry, as much as possible of the information which 
they possess, business firms can scarcely disclaim all 
such responsibility. Indeed, although much that 
-passes for the history of particular firms or industries 
searcely meets the criteria of R. E. Collingwood, in 
“The Idea of History", at least the volume of such 
monographs is considerable enough to indicate that 
industry recognizes a responsibility of this character. 
In the opinion of the Committee, a prima facie case 
exists for publishing, or making otherwise accessible, 
- all information of general social utility, unless there 
is good reason to the contrary ; and such obiter dicta 
cannot well be limited to Government departments. 

Whether this be universally applied or not, it is 
necessary to be clear as to what constitutes & good 
reason to the contrary. Government departments 
have first to observe faithfully statutory requirements, 
though opportunities might well be taken, in amending 
legislation, to modify obsolete requirements. The 


requirements of security and publie policy have also " 


to be met, in the Departments of State and in business 
or industry, though liberal interpretation of rules 
may well be ealled for; and in Government depart- 
ments and in industry practical administration must 
not be hampered. Likewise, it is reasonable to insist 
that the cost of making the information available 
should not be out of proportion to the importance of 
the subject-matter; and whatever the source of the 
information, publie interest demands that the 
obligation, whether statutory or otherwise, ensuring 
that individual persons, firms and, other entities are 
not publioly identifiable, must be discharged. 

* That there will be some difficulties is not denied ; 
but the Committee points out that such difficulties 
have been surmounted, even in fields in which access 
to information of a personal or individual nature is 
essential. The general observance of such a code of 
rules in respect not only of information available in 
Government departments or commercial firms, but 
also information obtained by the departments for 
administrative purposes from trade unions, employers’ 
federations and trade and professional associations, 
and the scheduling of such documents on similar lines 
might immensely enrich the field of research available 
for accredited research workers. It is a necessary 
and, reasonable corollary to any such proposals that 
all persons concerned exercise particular care that 
the material is only used by such workers. 

Besides the confidential material, there is much 
non-confidential information, particularly of a statist- 
ical nature, which could be made available for social 
and economic research. Copies of such unpublished 
documents might well be distributed to specialized 
libraries where outside research workers might consult 
them. The Committee, in fact, compiled such a list, 
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including university libraries, research libraries within 
the universities. and the libraries of other research 
bodies of standing and of learned societies. A number 
of departments have already indicated their willing- 
ness to co-operate, and the intention is to ascertain 
by experiment the documents which such libraries 
wish to receive, and then to see if regular distribution 
could be arranged. i 

The emphasis on this report is on finding ways in 
whieh the Departments of State could assisb the 
outside research worker more effectively than they 
do now. There is the complementary question, which 
may well increase in importance, of the help which 
research workers can incidentally give the Depart- 
ments of State. There are always academic research 
projects in progress which bear at least indirectly on 
Government problems, and ‘in this connexion the 
Committee refers to the value of the Register of 
Research in the Social Sciénces compiled by the 
National Institute of Social and Economic Research. 
The need is primarily for collaboration between 
the Departments of State and research workers; and 
this first report warrants the belief that the Standing 
Committee will provide a powerful stimulus to such 
co-operation, and even to the use for social and 


economie research of the much larger amount of: 


material available in business records. 


FORCES INSIDE THE ATOMIC 
NUCLEUS 


Nuclear Forces 

By Prof. L. Rosenfeld. (Monographs on Theoretical 
and Applied Physics, Vol. 1.) Pp. xix+181. (Amster- 
dam : North-Holland Publishing Co., 1948.) £1 4s. 5d. 


HERE is a mass of experimental material in 
nuclear physies, much of which gives information 
about the forces acting between nuclear particles. 
The theory of nuclear forces, on the other hand, is 
still inadequate. Even the law of force between two 
nucleons is unknown, though meson theory suggests 
& form, but leaves numerous parameters to be settled 
by comparison with experiment. The research 
literature of nuclear physics is consequently chaotic, 
and the appearance of a book on the subject is to be 
welcomed. In his preface, Prof. L. Rosenfeld explains 
the reasons which led him to adopt a discursive 
approach to his subject at the expense of hrevity 
and at the risk of losing the basically simple thread 
of the argument. The result has been & book which 
is not easy to read quickly by anybody who wants 
to discover the central ideas of the subject. The 
wealth of detail, which might well have been relegated 
to appendixes, will prove very valuable to research 
workers in the field, particularly to those entering it 
for the first time, but may well try the patience of 
the more general reader trying to learn something of 
this important branch of physics. i 
, Only volume 1 has so far appeared, and it js a 
pity that a list of references and a provisional subject 
index could not have been prepared for it. The text 
abounds with references to & bibliography at the 
end of the book; but the reader who turns to the 
end of the present volume will find a disappointing 
blank. This is all the more unfortunate in connexion. 
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with the table of nuclear data and figures summarizing 
them, which are referred to in the text. It is to be 
hoped that the remaining volumes will soon become 
available, so that the student who wishes to read 
the original papers may know where to find them, 
and be able to consult what must be a very useful 
compilation of data. 

The present volume, after an introductory survey 
of the whole field (Part 1), is confined to detailed 
consideration of two-nucleon systems, on the hypo- 
thesis that only central forces are effective. The first 
chapter of Part 1 deals with the elementary particles 
of physics and their properties. How difficult a task 
it is to write & book about a rapidly developing 
subject is demonstrated by the absence of any 
reference to the recent discovery by the Bristol 
physicists that there are at least two kinds of mesons 
in the cosmic rays, and that the mesons which occur 
at sea-level are not those which play a part in the 
nuclear forces. This” discovery, though scarcely & 
year old, has called for Tévision of our ideas on the 
subject, which could not be included in this volume. 
The remainder of Part 1 is devoted to considerations 
of the simpler properties of nuclei, such as their 
binding energies, radii, etc., and the arguments 
pointing to the saturation property of nuclear forces. 

In Part 2, one chapter is devoted to general 
considerations on the wave equations of the two- 

‘nucleon system, two chapters to detailed considera- 
tions of the proton-neutron system (that is, the 
deuteron and the scattering of neutrons by protons), 

. One chapter to the proton-protón system and a final 

: chapter to a comparison of the forces between like 
and unlike nucleons. These topies are treated with 
an encyclopedic thoroughness which will certainly 
make the book a standard work of reference for many 
years to come. 

The book, though written in English, is printed in 
Holland. The printing is attractive and pleasantly 
free from misprints ; but the formule are disfigured 
by symbols in strange types and a luxuriant growth 
of prefixes, affixes and suffixes.: These latter also 
disfigure the text by having made it impossible for 
the printer to keep an even spacing between the 
lines; they could well have been omitted without 
loss of clarity. M. H. L. PRxcE 


A SOUTH AMERICAN 
ANTHROPOLOGICAL SYMPOSIUM 


Handbook of South American Indians 

Edited by Julian H. Steward. (Smithsonian Institu- 
tion: Bureau of American Ethnology, Bulletin 143.) 
Vol. 3: The Tropical Forest Tribes. Pp. xxvi+986 
+126 plates. Vol. 4: The Circum-Caribbean Tribes. 
Pp. xx+609+98 plates. (Washington, D.C.: 
Government Printing Office, 1948.) n.p. 


‘HE first two volumes of this work, dealing with 

the marginal tribes and the Andean civilizations, 
were introduced in Nature, Nov. 30, 1946, p. 769. 
Those now under review cover vast areas in eastern 
and northern South America, besides the West 
Indies and most of Central America south of Mexico. 
These’ regions were more sparsely covered by pub- 
lished information even than those dealt with in the 
first two volumes, so their preparation has involved 
a great deal of research, one result of which was to 

`- show that the arrangement of ‘sub-areas planned for 
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vol. 3 was largely artificial, though it was too late to 
alter it, and that much of the information on Colombia 
in vol. 2 might more properly have been included in 
vol. 4. The editor points out that the fragmentary 

nature of the information about many of the tribes 
treated in vol. 3 has resulted in prolixity rather than 
in brevity, since it has forced authors to let original 
accounts speak for themselves, retaining much detail 
which may be unimportant, and has prevented them 
from making reliable summaries of the basic features. 
This is not to say that these volumes are less valuable 
than their predecessors or any less necessary to 
students of South American archeology and ethno- 
logy; in fact, they represent, if anything, a greater 
advance on our previous knowledge about the areas 
they deal with. 

In vol. 3 the emphasis is, naturally, on the modern 
Indians rather than on the archeology, about which 
there is little to say, although parts of eastern Bolivia 
and the Napo region of Ecuador, about which at 
least a little is known, seem to have escaped mention 
both here and in vol. 2.. The Indians described are. 
mainly in their original state, unlike those in the 
Andes in that they are little affected by culture 
contact. As a matter of convenience, the tribes of 
northern Colombia and of Venezuela north of the 
Orinoco are dealt with in vol. 4. 

A general principle of great interest and importance, 
which is indicated by the survey of this area, is that 
the tropical forest type of culture spread upstream 
from a centre in the lower Amazon and the Guianas 
as far as its limit at the edge of the Andean zone, 
and it is considered that there was little cultural 
diffusion overland either from the Orinoco basin or 
the Andes. It is further suggested that the tropical 
forest culture came originally from the cireum- 
Caribbean area, and the argument is carried further 
in vol. 4, where the idea of a circum-Caribbean 
culture, whence the forest culture is derived by 
degeneration, is developed. It is shown that, at the 
time of the conquest by the Spaniards, a number of 
tribes in that area had an elaborate culture, now 
vanished, which probably resembled that of the 
Formative Period in Mexico and the Andes, with a 
strong bias towards the latter. This implies that 
cultural flow in Central America was mainly from 
the south. Opportunity is taken to point out the 
weakness of the theories of origin of American 
civilizations which ascribe them to the areas least 
known at the time of enunciation, and to show how 
inherently improbable is the idea that the essentials 
of the higher civilizations could have come from the 
forests. 

In contrast to vol. 3, there is a good deal to say 
in vol. 4 about archeology, and there are extremely 
useful summaries dealing with the Central American 
countries, Venezuela and the West Indies, by 
acknowledged experts such as Strong, Lothrop, 
Alfred Kidder II and Rouse. There is a large amount 
of information about the modern tribes, in spite of 
the fact that many of them are relatively degenerate 
survivals, as has already been implied. The area 
dealt with includes northern Colombia, but it is 
rather unexpected to find the Cayapa and Colorado 
of western Ecuador in this volume. 

The extent of our debt to the Bureau of American 
Ethnology for this vast undertaking gradually 
becomes apparent as publication advances. In order 
that we may get the best out of it, an index is urgently 
needed, and it is to be hoped that one is planned for 
the fina] volume. G. H. S. BUSHNELL 
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` TECHNICAL WRITING 


The Presentation of Technical Information 

Based on four Public Lectures given at University . 
College, London. By Prof. Reginald O. Kapp. Pp. 
xi+147. (London: Constable and Co., Ltd., 1948.) 
6s.'net. . 


Ghee the lectures on which this book is based 
were delivered in April and May of 1947, the 
publication of Sir Ernest Gowers’ “Plain Words” has 
stolen some of Prof. Kapp’s thunder. There is some 
common ground in the two books, but Prof. Kapp is 
concerned with the presentation of technical inform- 
ation and deals with the choice and use of words 
only so far as they contribute to that purpose: 
whether or not technical terms, words are to be 
chosen deliberately so as to serve the technical ideal 
of fitness for the purpose. That is the ideal which is 
in Prof. Kapp’s mind throughout, just as it dominated 
Prof. J. R. Nelson’s “Writing the Technical Report", a 
second edition of which appeared last year. Prof. 
Kapp insists that the presentation of’ technical 
information demands the use of what he terms 
functional English—language in which words are 
chosen and sentences constructed so as to express the 
writer’s meaning clearly and without ambiguity, and 
are as appropriate to his purpose as the units selected 
and used by the designer of an engineering construc- 
tion. Functional English, he claims, presents facts 
and ideas simply and logically, but jargon is eschewed 
by him as firmly as by Sir Ernest Gowers or by 
Quiller-Couch in a lecture that few scientific writers 
appear to have discovered. 

In his 150 pages, Prof. Kapp includes much that 
should help the technical or scientific writer to select 
thé words most appropriate for his paper, report or 
book, and which will best assist the reader—or hearer, 
for Prof. Kapp is concerned with spoken as well as 
written exposition—to understand his meaning. 
Primarily, it is the postgraduate student to whom 
the book is addressed, but it should be equally 
welcomed by other students at an earlier stage, 
though Prof. Kapp provides no ready-made guide 
or model to be copied. The book is a challenge to 
real thinking about the task of presentation.  , 

The expositor’s first task before he even begins to 
select his material is to be quite clear in his own 
mind as to the purpose for which the. information to 
be supplied is required and the reader or audience 
for whom it is intended. Unless we know the exact 
purpose to be served we cannot choose the appro- 
priate tools for the task. No commoner error is made, 
however, in presentation than neglect to decide on 
that purpose or on the reader to be addressed. By 
apposite examples, Prof. Kapp illustrates a number 
of simple rules, observance of which will enable the 
scientific man to present the results of his investi- 
gations in much more readable and therefore effective 
form. Moreover, Prof. Kapp does this, too, by stimu- 
lating thought as well as by pertinent comments on 
prevalent use and abuse of words, and his book is 
admirably designed to meet a need voiced at the 
Royal Society Scientific Information Conference 
as well as in an ever-growing volume of books 
and papers. 

Prof. Kapp’s own book is original i in its approach, 
and his treatment of the theme is clear, vigorous and | 
searching. The book may justly be preferred to some ! 
of its more voluminous predecessors, but its merits 
can scarcely justify the virtual ignoring of all other 
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` publications on the subject; and some of his readers 
! might well be grateful for references to other books 
' or papers in which they could pursue their study of 
' a subject Prof. Kapp illuminates but scarcely ex- 
[ hausts. He refers, indeed, but vaguely to a paper on 
, the subject in the Journal of the Institution of Elec- 
í trical Engineers since published by that Institution 
with others under the title “The Presentation of 
' Engineering Evidence", and apart from the con- 
siderable number of books, some indeed of unequal 
value, concerned with the writing of reports or 
: scientific papers, he gives his readers no indication 
, Of the existence of useful and entertaining literature 
'on the handling of words themselves whether for 
, technical or general purposes. R. BRiGHTMÁN 


INDEX KEWENSIS 


‘Index Kewensis Plantarum. Phanerogamarum 

‘Supplementum Decimum: Nomina et Synonyma 
{Omnium Generum et Specierum ab initio Anni 1936 
usque ad finem Anni 1940 nonnulla etiam antea 
edita complectens. Ductu et consilio A. W. Hill 
! (obiit 1941) et E. J. Salisbury. Pp. iii4-2561. (Oxford: 
‘Clarendon Press; London: Oxford University Press, 


` 1947.) 84s. net. \ 


ROM the time of its original appearance in 1893, 

the “Index Kewensis" has been one of the 
‘monumental works in the literature of systematic 
‘botany, and the publication of Supplements -at 
regular intervals has always marked a notable stage”: 
in the records of plant taxonomy. The appearance 
of the tenth Supplement is no exception, and although 
‘on this occasion there has been inevitable delay in its 
production, it will none the less receive a warm 
welcome from botanists throughout the world. To 
the authorities at Kew every botanical institute must 
feel indebted for the continuation of an indispensable 
Work of reference. : 
1 The present volume covers the five-year period 
1936-40, and in its general plan it is similar to 
previous Supplements. Each page carries three 
columns, and generic names are arranged alphabetic- 
ally, as also the specific names under each genus. 
Some idea of the immense amount of work involved 
in the preparation of an index of this kind may be 
obtained from the fact that each of its 251 pages 
deals with about 105 specific names. This gives an 
indication also of the contribution which has been 
made to the systematic study of Phanerogams in the 
period under review. Not only have large numbers 
of new species been described, but also numerous 
new genera have been established, notably in the 
families Cactacerw, Composite, Graminez, and 
Rubiacez. The delimitation of genera in these and 
other families not infrequently presents considerable 
difficulty, and it is not surprising that some of the 
now generie names which appear in the Supplement 
are due to the elevation of previously recognized 
sub-genera. 

t As would be expected, the species which have.been 
described as new to science are distributed among 
many genera; but the additions to certain of them, 
such as Carex, Hieracium, Peperomia, Piper, Rubus, 
Quercus and Salix, are conspicuous by their number. 
The pages of the Supplement as a- whole, however, 
are testimony to the amount of systematic work 
which was achieved before the War brought botanieal 
exploration temporarily to a standstill, and they give 
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evidence of the substantial contribution which has 
been made to our knowledge of the world flora. Such 
an authoritative list of the names of plants, giving 
the author and place of publication of each, together 
with reference to synonymy and geographical distri- 
bution, is indispensable to all workers on the tax- 
onomy of flowering plants. 

An additional feature which distinguishes this from 
earlier Supplements is the jnsertion of an asterisk 
against those entries where an illustration accom- 
panies the description of the new species. In this 
simple way the "Index Kewensis" will continue the 
function of the "Index Londonensis”’, ‘a work which 
was brought to a conclusion in 1941. 

J. R. MATTHEWS 


ENCYCLOPÆDIA OF EYES 


Tabulæ Biologice — .,.. 

Vol. 22: Oculus, Pars 1. Editores: K. Steindorff, F. P. 
Fischer, J. S. Friedenwald, Arnold Sorsby. Pp. 
viii + 408. (Amsterdam: Dr. W. Junk, 1947.) 70 fi. 


NE of the functions of science is’ to collect 
information and to classify it. Some of the 
information so collected may appear to any one 
person to be trivial or of little importance, but let 
that person remember that he is not the only oyster 
in the bed, and he will realize that the sand grains 
around him may become pearls for others. To one 
. interested in the activities of the human eye there 
' may seem to be little significance*in measurements 
which relate the width of thé ocellus of an ant to the 
breadth of its head; but to.another, interested in the 
behaviour of ants, this information may be of far 
more value than statistics on the occurrence of 
blondes in Austria, or the relation between intra- 
ocular pressure and the thymus gland. The first 
part of “Oculus”? contains collected numerical data 
on the structure and anatomy of eyes of all 
types, on the behaviour of the pupil and on vascular 
pressures in the eye; and the reader will find a wide 
diversity of subject-matter, including such topics as 
those mentioned above. The net is cast wide and the 
information collected is vast and various. Three 
further parts of the book are to follow, so that almost 
every aspect of the eye will be dealt with, each by a 
different author. í 

The task of collecting the data and preparing it for 
publication was largely undertaken or inspired by the 
late Kurt Steindorff, who clearly saw the advantages 
to be gained by oollecting together as much informa- 
tion as possible in order to assist in elucidating the 
mysteries of vision. He might be described as the 
oeulomotor nucleus. 

In such a subject as vision, upon which the relevant 
literature is immense and still rapidly growing, it is 
easy to be critical on the grounds that such and such 
a table is not included in this volume; but since most 
of us who work on vision have experienced the mixed 
thrill and disappointment of finding that our much 
cherished ideas were either suggested or carried out 
in the last century, such criticism necessarily loses 
much of its force. Nevertheless, on such matters as 
the structure and distribution of the retinal constit- 
uents it is disappointing, for example, to find no 
references to the data collected by Polyak or Oster- 
berg. There has clearly been some inevitable delay 
in the publication of the volume, and thus many of 
the more recently derived data are not included. 
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Moreover, the index is to appear in a later volume and 
the bibliographies are arranged numerically, more or 
less in order of appearance in the text, and not alpha- 
betically according to authors, so that it is difficult 
to be certain that one does not miss information 
through searching for it in the wrong place. Such 
difficulties will, of course, vanish when the. whole 
work is published, and, when this occurs, ophthalm- 
ologists of all types will have an extremely valuable 
compendium of information. * E. N. WÓILLMER 


VEGETABLE GROWING 


Vegetable Growing 

By Prof. James Sheldon Shoemaker. Pp. v+506. 
(New York: John Wiley and Sons, Ine. ; London: 
Chapman and Hall, Ltd., 1947.) 27s. net. 


Tes unusual to find a North American book on any 
aspect of practical horticulture which is of much 
direct value in Great Britain. Prof. J. S. Shoemaker, 


.perhaps because he is primarily a man of science, 


has produced a book which is an exception to the 
rule. The reason lies in the method of approach to 
the subject, which is more through the requirements 
of the crop than its detailed culture. While it is true 
that much of the discussion on varieties has little 
application in Britain, yet, because of the closer 
horticultural links of Canada with the home 
country, many more English varieties are included 
than one would find in a book from the United 
States. 

Because of the prime importance of good seed in 
successful vegetable cultivation, the book starts with 
a discussion. on seed production. This is undoubtedly 
a most valuable section, since few books on vegetables 
give more than cursory attention to the subject. The 
major part of the work is devoted to the specific 
crops, grouped according to use; for example, corn 
crops, root crops, salad crops, etc. The traditional 
procedure of giving preliminary chapters on soils, 
fertilizers and other considerations has been aban- 
doned in favour of discussing these problems in 
relation to each crop, thus enabling direct application 
of research findings to be presented in their proper 
context. It is this treatment which lifts the book out 
of the general run of gardening manuals and raises it 
to scientific levels. 

A surprising omission, however, in a book of this 
high, standard is that of scientific names and 
botanical characteristics. The history of each vege- 
table is most admirably summarized, but to the 
serious student the interest and value would be 
greatly enhanced by reference to the botany of the 
crop. This is particularly true of the last chapter, 
on insect and disease control. Of what value to a 
student, especially in another country, is a reference 
to “early blight” and “‘late blight” of celery unless he 
knows that these are due to two different fungi, 
Cercospora apii and Septoria apii? Again, what is 
one to understand by “haywire”, “calico” and 
*'jelly-end rot" of potatoes ? Even where the genus 
of an insect or a fungus is mentioned or clearly 
obvious, addition of the specifie name would avoid 
confusion with other species possibly more common 
in another country. Perhaps in a second edition the 
author will bear in mind the needs of workers and 
students in Britein and elsewhere. 

R. H. SrouagvTox 
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Cours de mécanique 

Par Henri Beghin. Tome 1. Chapitres 1 à 3. Pp. 
ix4-102. Chapitres 4 à 7. Pp. 103-201. Chapitres 
8à11. Pp. 202-367. Chapitres 12 à 14. Pp. 368-488. 
Chapitres 15 à 18. Pp. 489-588+9. (Paris: Gauthier- 
Villars, 1948.) 1,800 francs. 


N order to avoid the current delays of printing, 
M. H. Beghin’s book hag been manifolded from 
typescript, a process which does not make for elegance; 
but the merits of the work are not thereby obscured. 
Based on lectures given at the Ecole Polytechnique, 
the first volume deals with kinematics, with 
elementary statics, and with dynamics of a particle 
and of simple rigid bodies, going as far as 
Lagrange’s, Appell’s and  Hamilton's equations. 
Vector methods are used when appropriate, but are 
not overdone. ' 

A preface by General Brisac, commandant of the 
École Polytechnique, claims three points of M. 
Beghin's work for special praise—its simple presenta- 
tion of principles, its systematic exposition of 
mechanics as an experimental science, and its sense 
of eonereteness. 'Lhe book shares with most other 
French treatises on rational mechanics a clear and 
logical view of dynamical principles and a power of 
simple yet precise exposition. But the contact with 
reality is a marked feature, and here M. Beghin’s 
account is akin to the best of British text-books ; and 
he is not above including some exercises for the 
student, though fhese are often of the type which we 
.in Great Britain should expect to see as worked 
examples to illustrate the text. Fortunately, he 
despises the monotony of “A uniform rod of mass m 
and length 24”, and the majority of his examples are 
genuinely instructive. The long Chapter 7, “Exercices 
simples de mécanique terrestre", is full of good sound 
matter, clearly expressed, and of definite practical 
importance. Granted the French recognition of the 
value of pure science to the Fighting Services, it is 
easy to believe that M. Beghin’s courses at the École 
Polytechnique were greatly appreciated. 

The second volume is to deal with gyroscopic 
motion and with .the mechanics of fluids and of 
elastic solids. 
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The Electrolytic Capacitor 

By Alexander M. Georgiev. Pp. xii+191. (New 
York and Toronto: Murray Hill Books, Ine. ; 
London: Crosby Lockwood and Son, Ltd.,.1945.) 
15s. net. 


N this age of electronics, we have ceased to marvel 
at the sight of incredibly complicated circuits 
being packed into ever smaller and smaller boxes. 
Few probably pause to consider the great part that 
has been played by the development of the electro- 
lytic condenser in order to achieve these feats of 
space compression. 

In Mr. A. M. Georgiev’s book, all the aspects of 
electrolytic capacitors are considered, and running 
right throughout the book there is the comparison of 
the ‘wet’ with the ‘dry’ type of electrolytic condenser. 
The main theme is of a commercial and engineering 
n&ture, and a good deal of space has been devoted 
not only to the manufacturing processes but also to 
the details of the electrical equipment necessary for 
testing and fault-finding. On the other hand, the 
more academic aspect has not been overlooked, and 
a whole chapter (5) has been devoted to an outline 
of the many and various theories and hypotheses 
that have been advanced in an attempt to explain 
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this curious dielectric surface of an aluminium anode, 
which is the starting-point of the whole subject. 
There is much information to be obtained from 
this book, and in addition there is a very extensive 
bibliography, index, list of relevant patents and 
glossary (in which many of the terms are quite 
elementary). As such, this volume will be of much 
interesb not only to qualified chemical engineers, but 
also to the scientifie layman who is interested in the 
actual manufacture or use of electrolytic condensers. 


Introduction, to Wireless 
By W. E. Pearce. Pp. viii + 247. (London: G. Bell 
and Sons, Ltd., 1948.) 7s. 6d. net. : 


HIS book is likely to appeal to the layman who 

is anxious to Imow something about how his 
wireless set works, and who may be expected to have 
forgotten all he ever knew about elementary electri- 
city and magnetism. This,may justify the inclusiom 
of the material in Chapters 2-7. From Chapter & 
onwards the author does deal with radio; but the 
book is not strictly an “Introduction to Wireless” in. 
the sense that it might form a suitable first-course- 
text-book for serious students. 'l'he ground covered! 
is too wide and the treatment too general and not 
sufficiently rigorous. 

As & book for the general reader not concerned 
with becoming an expert, the book is well written 
and apparently free from very serious errors, although 
in places there is some confusion of thought, as on 
p. 99, for example, where the analogies between 
potential and kinetic energy on one hand and the 
energy in the electric and magnetic fields on,the other 
Seem to have become slightly mixed. 

The author would haye been better not to invite 
the reader to doubt his (the author's) capabilities by 
describing certain phenomena as *'diffieult to explain". 

The book is well produced, and the text and 


diagrams are clear and readable. W. R. 
Bird Haunts in Northern Britain 
By G. K. Yeates. Pp. 175 + 119 plates. (London: 


Faber and Faber, Ltd., 1948.) 25s. net. 

HERE is a special fascination and charm about 

the birds of the northern parts of the British 
Isles. The very names, ‘whimbrel’, ‘black-throated 
diver’, ‘greenshank’, and so on, seem to have a 
peculiar appeal. In this account of his experiences 
on the mainland of Scotland and in Shetland, Capt. 
Yeates conveys this fascination to the reader. He 
writes of birds and bird matters in a pleasant and 
informative manner, illustrating his text with many 
photographs. Bird photographers to-day are legion, 
and they vary much in skill; but Capt. Yeates is 
among the leaders in this branch of the photo- 
grapher’s art, and the 115 reproductions in black and 
white are good examples of his work, all being 
excellent, and many fins. In addition there are two 
reproductions in colour from ‘Kodachrome’ originals 
and two plates from paintings by Mr. G. E. Lodge. 
Colour photographs and paintings do not always 


‘bear comparison, the work of the brush generally 


winning from the artistic point of view ; but in this 
case all the pictures are admirable, the ‘Kodachrome’ 
reproduetions being accurate in colour rendering and 
at the same time soft and harmonious. As for Mr. 
George Lodge’s pictures, it suffices to say that they 
are what we have long learnt to expect from this 
skilled painter of birds, fine colour effects being 
combined with great accuracy of plumagé detail. 
i FRANOES Prrr 
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By Pror. ERIC ASHBY 


* University of Manchester ` 


INGE last August there have been reports in the 
Press of a crisis among biologists in the U.S.S.R. 

. The crisis culminated in a decree from the Presidium 
of the Acadeiny of Sciences, published on August 27. 
This decree dismisses a number of prominent bio- 
logists from their posts, closes two famous labora- 
tories? and removes orthodox geneticists from 
committees and editorial boards of the Academy. 
The Press reports have not been complete or 
objective; and the only full accounts of the crisis 
have been in the Russian language. British biologists 
will be grateful, therefore, to the Commonwealth 

. Bureau of Plant Breeding and Genetics, which has 
now brought out a summiary’ of the conference which 
led to the crisis, from articles in Pravda over the 
first three weeks of August. At the same time, an 
English version of Lysenko’s speech at this con- 
ference has been published under the auspices of the 
Society for Cultural Relations with the Soviet 
Union*. These two documents, together with an 
essay published by the Bureau of Plant Breeding two 
years ago?, and an illustrated account of Lysenko’s 
experiments*, provide the British reader with adequate 
data to interpret the recent decree of the Academy 
of Science. . . 

The Lenin Academy of Agricultural Sciences, of 
whieh, body Lysenko has been president for ten years, 
held & Conference during July 31—August 7 of this 
year. It was reported that several new members had 
been elected to the Academy, all 'Michurin-bio- 
logists’ ; Lysenko delivered a presidential address of 
some nineteen thousand words; and there was a 
long discussion in which many members took part. 
After Lysenko had spoken it was revealed that his 
address had been previously examined and approved 
by the Central Committee of the Communist Party. 

Lysenko's address? follows familiar lines. It con- 
tains ə re-statement of the antithesis between 
so-called Mendelism-Morganism and the new Soviet 
genetics based on Michurin. It denies the chromo- 
some theory of heredity. It arraigns several Soviet 
biologists because their work is inconsistent with 
Marxist ideology and is sterile of practical results : 
M. M. Zavadovsky, because he admires Morgan; 
I. I. Schmalhausen, because his theory of stabilizing 
selection is “profoundly wrong ideologically” and has 
“a disarming effect upon practical activity”; A. R. 
Zhebfak, because his work on wheat polyploids has 
“produced literally nothing of practical value” ; 
N. P. Dubinin, because the work on population 
genetics (upon the strength of which Dubinin was 
elected a corresponding member of the Academy of 
Sciences in 1947) is of no practicel importance ; and 
so on. Lysenko complains that the work of his school 
has been suppressed by the Academy, the Ministry 
of Agriculture, and the Ministry for Higher Educa- 
tion. He attacks the universities for using as their 
genetics text a book by the Americans Sinnott and 


Dunn. He explains that Michurin biologists will no , 


longer be in & minority in the Agricultural Academy, 
"thanks to the interest taken in it by the Party, the 
Government, and Comrade Stalin personally". He 
then proceeds to give an outline (the clearest yet 
published in English) of his methods of "'shattering" 
heredity by graft-hybridization and by partial 
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vernalization. The mainstay of his evidence is still 
the experiments of Avakyan and Yastreb5, which were 
discredited in 1944. The. objective of Lysenko’s 
attack on Mendelism is not so much its false ideology, 
but rather its impotence. By insisting on the stability 
of the germ plasm Mendelism “condemns practical 
workers to fruitless waiting’. The inheritance of 
acquired characters is'a doctrine necessary for the 
progress of Soviet agriculture. 

Lysenko’s ‘speech was followed by a discussion 
which has'been ably summarized by the Common- 
wealth Bureau’, and which makes fascinating 
reading. There is a chorus of testimony to the 
efficacy of Lysenko’s methods, a renewed insistence 
on utility as the test of a scientific theory, and 
a condemnation of Mendelian geneticists in the 
U.S.S.R., mainly on the grounds that they are 
wasting time. Dubinin’s work, for example, is 
described by Yakuskin as a monstrous deviation 
from the tasks of a Soviet scientist, and by Mitin 
as “unpatriotic”. The State Seed Committee is 
criticized for insisting that new varieties should be 
homozygous. The Academy is criticized because its 
three biological journals have refused to accept 
papers on Michurin biology, and the University is 
criticized for turning down some doctors’ theses on 
Michurin biology. > 

These contributions to the discussion .make it 
abundantly clear that befora last August biologists 
in the U.S.S.R. were free to work and publish and 
teach orthodox genetics, and that the Academy of 
Sciences, and the Ministries of Agriculture and 
Higher Education, were putting some of their 
weight, at any rate, on the side of Mendel and 
Morgan. Nor, even last August, had the orthodox 
geneticists been silenced. Nemchinov, Zhebrak, 
Rapoport, Alikanyhan, Zhukovsky, Schmalhausen, 
all defended their views against Lysenko’s attack, 
though some of them made declarations of a change 
of their views at the end of the session. Clearly there 
is now, for the first time, a ‘party line’ on questions 
of biology in the Soviet Union. 

About three weeks after this Conference the 
Academy of Sciences of the. U.S.S.R. met, and 
adopted the new party line on biology. As a con- 
sequence of this, the Biological Section of the 
Academy has had to be reorganised, and this is the 
purpose of the decree of August 26, which is trans- 
lated in full by the Commonwealth Bureau of Plant 
Breeding and Genetics. Tho effect of the decree is 
to bring to a stop many lines of work which had 
earned the admiration of biologists all over the 
world: ‘Dubinin’s studies on population genetics ; 
Schmalhausen’s work on natural selection ; the work 
of Zhebrak on colchicine-induced wheat polyploids, 
of Sacharov on buckwheat polyploids, of Navashin 
on chromosome structure; and the splendid genetics 
course built up by Serebrovsky in the University of 
Moscow, with its thorough training in biometry, will 
have to be scrapped. Michurin-genetics, which has 
hitherto been up against a ‘non-co-operation policy’ 
from the leaders of biology ia the U.S.S.R., now has 
a clear field. 

Many biologists outside the U.S.S.R. will react 
with indignation to these events; for science as a 
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whole is the poorer by the elimination of these: 


No. 4128 December |l, 


: 
NATURE \ 


admirable schools of genetical research in the a 


U.S.S.R. Earlier crises in Soviet science have been ' 


so inadequately reported that it was difficult to form 
& sound judgment as to what had happened. On 
this occasion we have & good record of the facts. 


Genetics and Plant Breeding (1948). 
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PARBOILING TREATMENT OF RICE 
By Dr. J. J. C. HINTON 


Research Association of British Flour-Millers, 
Cereal; Research Station, St. Albans 


"E pre-milling treatment of paddy known as 
parboiling, involving treatment of the unhulled 
rieo with hot water and steam, is established com- 
mercial practice, and for some time considerable 
attention has been paid to this and similar methods 
which aim at improving the nutritive value of rice ; 
these latter include ‘conversion’ processes in which 
the steam is applied under pressure, sometimes 
preceded by a stage when the paddy is held under 
partial vacuum. Reviews of the subject have been 
prepared by the Economie Advisory Council, London!, 
and the U.S. National Research Council, Washing- 
ton?. These treatments result in a higher content of 
water-soluble nutritional factors, particularly those 
of the B group of vitamins, in the milled rice. It has 
been generally accepted that this is due to a redis- 
tribution of the nutrients within the grain, so that 
the endosperm is considerably enriched. 

The distribution of vitamin B, within the, rice 
grain is very similar to its distribution in wheat?, 
and 45-50 per cent is found in the scutellum, 
Furthermore, Nicholls has recently observed that, in 
contrast to untreated rice, in most samples of par- 
boiled and converted rice the scutellum portion of 
the germ appears to remain in the grain after milling, 
and he has suggested that the explanation of the 
effect of pre-treatment may be found in this fact 
rather than in the re-distribution of nutrients*. The 
present article describes some experiments bearing 
on this interesting suggestion. 


Parboiling and the Distribution of Vitamin B, 


Vitamin B, is readily assayed and may be taken 
as an index of the behaviour of the other soluble 
nutrients. An examination of the vitamin B, dis- 
tribution was carried out on grain freshly treated on 
a laboratory scale. A conversion method of treat- 
ment, known as the Malek process, was used, small 
samples of paddy being heated in water at 75° C. for 
4 hours, roughly dried on a cloth, and steamed at a 
pressure of 15 Ib. per sq. in. for 15 min. 15-20 grains 
were dissected by first removing the embryo and 
scutellum. The end of the grain was then cut off, 
and the pericarp, aleurone layer and endosperm 
removed from the centre portion of the grain. The 
outermost layer, amounting to 15-20 per cent of the 
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endosperm, is described as endosperm 1, and the 
remainder as endosperm 2. The vitamin B, content ` 
of these portions was determined by the micro- 
thiochrome method® and expressed on an air-dry 
basis of approximately 12 per cent water content. 
The results of several experiments are given in 


1 Plant Breeding Abstracts, 18, No. 2,000. Commonwealth Bureau of ' Table 1. 


' Table 1. Vitamin B, content (1. 


“Hybridisation through Graft- ' 





y. per gram) of 


paris of the rice grain 
by a parbot 


untreated and convert ing process 


Endo- 


p Periearp-| Endo- 


Sample 


Embryo 
parboiling | 

.4 hr, after j 
parboiling 

. 72 hr. after 
parboiling 

. 12 days after 


n pacboling 


C. for 4 hr. 
not steamed 

. 12 hr. after 
parboiling 

. 23 days after 
parboiling 

. 28 days after 
parboiling. 


2144 


2444 
3-2 
9:3 
6:4 


| Excepting sample 6, all the samples show re- 
distribution of vitamin B, in varying degree; the. 
endosperm, particularly the outer endosperm, is 
enriched while the normally rich parts of the grain 
are impoverished. An analysis of the endosperm 
immediately in contact with the scutellum was also 
carried out, and the results are given in Table 2. 


Table 2: Vitamin B, content of germ and adjoining enda in 
raw and parboiled rice 


Germ (scutellum Endosperm 


and embryo) 


Weight Bi Welght 


Bi 
(mgm.) | (I.U. per gm.)| (mgm.) | (1.0. per gm.) 





1. Untreated 
2. Parboiled 
3. Parboiled 





* The figures reveal appreciable movement of the 
vitamin B, from the germ into the endosperm in the 
parboiled samples. 

, There are well-marked differences in the results of 
the tests shown in Table 1. Thus in numbers 4 and 
5, no vitamin B, remains in the embryo or scutellum, 
and though there has been some re- -distribution in 4, 
there is & total loss of about 75 per cent of the vitamin 
Bi, while there was no re-distribution in 5 and a 
total loss of 89 per cent. These samples were dis- 
sected some time after being treated ; but the loss is 
not due solely to this storage period, as is shown by 

9'and 10, which are sub-samples of 8 dissected 23 
days later. Again, in sample 6, there has been little 
reduction in vitamin B, in the embryo and about 
20 per cent of the original remains in the scutellum. 
Samples 2, 3, 8, 9 and 10 are between these two 
extremes of behaviour. 

'These differences were investigated further by 
examining the behaviour of dissected germ under the 
conditions of treatment of the paddy, and the con~ 
clusion was reached that they were probably due to 
the presence of & variable amount of water of 
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. condensation during the steaming stage. On the 
, other hand, it seems likely that the presence of some 
free water during steaming is essential for effective 
re-distribution. The data obtained by examining the 
dissected germ portions (obtained from a sample of 
rice different from that of Table 1) are shown in 
Table 3 and will be discussed with those in Table 1. 


‘Table 3. 


^ 


Vitamin B, in dissected rice germ subjected to various 
treatment: 


ents 





' Sample of germ "Embryo Scutellum 
(.U. per gm.) | (1.U. per gm.) 
roms 31 45 , 
Steamed in plugged tube. 13 20 
‘cangely out of contact with 20 21 


m) 
2. si) on filter paper 16 20 


13 21 
3. Steamed on watch glass 2-0 
Liquid in watch glass equi- 
valent to 13-0 24:0 





For the steaming treatment in the samples 
described in Table 1, small samples, 5-10 gm., of 
paddy were spread out on a clock-glass, filter-paper 
or an open beaker. When a clock-glass or beaker 
was used, considerable water of condensation was 
present ; in tests 4 and 5 the grain swelled and burst, 
while in addition some liquid water remained on the 
clock glass in test 5. Samples 2, 3, 8 and 9 were 
spread on filter paper which would absorb most of 
the water of condensation; in these samples much 
less 'grain-swelling occurred and there was only 
slight opening of the hulls. It thus seems that heavy 
loss of vitamin B, from the germ is coincident with 
the presence of an excessive amount of water of 
condensation. The behaviour of the dissected germ 
in Table 3 supports this conclusion; steamed on 
filter paper, there is a reduction of about 50 per 
cent; steamed on a watch-glass, there is a reduction 
of about 95 per cent, but about 45 per cent was 
recovered from the condensate on the watch-glass, 
leaving an overall loss of about 50 per cent as before, 
which is probably due to thermal destruction of 
vitamin B,. 

Sample 6 of Table 1 was steamed in a flask plugged 
with cotton-wool; steam would reach the inside more 
slowly and eondensation on and around the grain 
might be completely prevented. There was no 
obvious swelling and opening of the hulls, and the 
paddy was scarcely altered in appearance. There is 
very much greater retention of vitamin B, in the 
germ, the embryo showing almost its original value ;. 
while at the same time the re-distribution is less than 
3 and.4, shown most markedly in the inner endo- 
sperm, The behaviour of the dissected germ (Table 3, 
sample 1) is broadly in agreement with this, the 
difference in behaviour of scutellum and embryo, 
however, being less marked. 

In sample 7 steaming was omitted, and the vitamin 
B, is re-distributed to about the same degree as_it 
is in 6, suggesting that the temperature of the 
steaming treatment alone has no effect on re- 
distribution. 

: These results suggest that re-distribution is determ- 
ined mainly by the entry into the grain, as the 
starch gelatinizes, of a small amount of water con- 
densed on its surface. The effect of the preliminary 
air exhaustion in, for example, one patented process 
known as the H.R. Conversion Process, may be to 
introduce water between the hull and the grain in 
Addition,bo, or instead of, water of condensation. A 
great excess of water such as was present in some of 
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the experimental tests led io almost total loss of 
vitamin B,, while in the absence of sufficient water 
effective distribution did not take place. 

It is to be noted that in these experiments the 
scutellum was more sensitive to the steaming treat-' 
ment than the embryo, and that a considerable 
proportion of the vitamin B, of the germ and aleurone 
layer was not.re-distributed but lost, at any rate as 
measured by the thiochrome method. In sample 4, 
&bout 75 per cent of the total vitamin B, was lost, 
and in samples 2, 6 and 9 about 50 per cent. Figures 
in the literature for rice prepared in & commercial 
conversion plant indicate a loss of about 20 per 
cent. - 


December 


Parboiling and the Retention of Germ 


(a) The residual germ, which was mainly scutellum, 
was dissected from the samples shown in Table 4 and 
the vitamin B, determined in the germ and grain. 
These samples had been parboiled and milled on 
normal commercial machines to produce the usual 
form of polished rice. 'The age of the four samples 
was unknown. 











Table 4. Germ and vitamin B, contents of samples of milled rice 
Grain Germ 
Vitamin Vitamina 
Sample Bi i Proportion | Percentage 
content | content | of the grain of total 
(I.U. perj(I.U. per, by weight | B, of grain 
gm.) gm.) 
Parboiled No. 1 0:40 1:0 | 0-4 per cent 117 
j5 a 2 0:60 0:9 0:45 ,, 0-67 
E s 8 0-65 0-84 | 0-34, . 044 
Raw 0-20 22-0 0:07 ,, $ TU 








The three parboiled samples have a higher vitamin 
B, content and a much higher germ content than the 
raw sample. The B, content of the germ of the 
parboiled sample, however, is very low and contri- 
butes only about 1 per cent of the total vitamin B, 
of the grain. On the other hand, the small amount 
of germ left in the raw sample has a much greater 
vitamin B, content and contributes much more to 
the vitamin content of the grain. 

(b) A second series consisting of samples taken at 
various stages of milling was examined. The treated 
samples had been prepared by a conversion process, 
and all the samples had been milled by normal com- 
mercial methods. There was very little difference 
between the vitamin B, content of the milled con- 
verted rice and milled raw rice, and the full data are 
therefore not presented in Table 5. 


Table 5. Germ content and vitamin B, content of Fonterid and 
raw rice 
Raw Converted 
Germ content of the milled rice , O'Y per cent A. 08 per cent 
Per cent of grains containing somé germ 6-0 » 0:0 n 
Average germ content of grains which 
contain germ 171 p 0-098 p 


Vitamin B, content (L.U. per gm.) 
Hulled rice z 1:38 per cent 0-48 per cont 
Milled rice 0:43 nM 049 y 


The vitamin B, content of the milled raw rice is 
rather high, but is within the range reported in the 
literature; the B, content of the converted rice is 
low. No direct determinations were made on the 
germ; but the low vitamin B, content of the germ of 
the converted sample can be inferred from the low 
figure found for the converted hulled rice. The germ 
content in each of the milled samples is very low, the 
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converted sample being lower than the raw sample. 
There is, however, an important point brought out ini 
the figures. Only 6 per cent of the raw grains con- 
tained any germ, and those that did had an average' 
germ content of 1-71 per cent: 90 per cent of the, 
converted grains contained some germ, though the, 
&verage germ content of each grain was only 0-09 per: 
cent. Thus the germ content of the raw sample as a : 
whole is due to a few grains which have completely | 
missed the action.of the milling machine, and contain , 


l, 


almost the entire germ, while the great majority of | 


the converted grains retain some germ, but this is 
much reduced in amount by heavy milling. 

Another sample of converted rice from the same 
mill showed similar characteristics. 100 per cent of 
the grain contained some germ, but the germ content 
of the sample was only 0-05 per cent. Each of these 
samples appeared to have been heavily milled. 

The suggestion that parboiling causes germ reten- 
tion in milled rice is strongly supported by- these 
results. A close examination of raw and freshly 


parboiled rice gives the reason. In cereal grains the . 


scutellum is separated from the endosperm by 2 
membrane formed by the walls of a layer of empty : 
and crushed cells. In the rice samples so far exam- 
ined, unlike wheat, for example, the endosperm in 
close contact with this membrane is loose and 
powdery, providing very poor adhesion. Normally, 
the skin layers and aleurone layer seal and hold the 
germ in the grain. The process of milling quickly 
removes the outer layers and the germ is then very 
readily dislodged; and this is what occurs in the 
samples of raw rice, the germ being lost not by 
rubbing down but by ping knocked cleanly out of 
the grain. 

Parboiling partially gelatinizes the endosperm, the 
powdery nature of the part in contact with the 
membrane is changed and adhesion is now extremely 
good so that the germ is not readily knocked out. 
There is also a slight toughening action on the germ 
itself, but this is not sufficient to prevent considerable 
loss if the grain is heavily milled. 


Discussion and Conclusions 


The large-scale processing of rice is not yet carried 
out in Great Britain. For this reason samples freshly 
prepared by commercial methods and otherwise of 
known history were not available for this work. 
Nevertheless, the experiments confirm that a par- 
boiling or conversion treatment does lead to a 
re-distribution of vitamin B, in the grain, with the 
result that the endosperm is considerably enriched. 
Furthermore, there is an indication (sample 7 in 
Table 1) that simple steeping in hot water alone 
results in a measure of enrichment of the endosperm 
with vitamin B, However, it seems very probable 
that the maximum re-distribution is dependent upon 
water condensing, or being otherwise present, on the 
surface of the grain and entering into the gelatinizing 
endosperm. Under these conditions, vitamin B, is 
more or less rapidly lost from the germ. 

The experiments also confirm the suggestion by 
Nicholls that there is a marked retention of the 
seutellum in milled parboiled rice as compared with 
milled r&w rice, due largely to gelatinization of the 
endosperm immediately beneath the germ, which acts 
as a cementing layer so that the germ is not so readily 
knocked out or dislodged during the subsequent 
milling. It is not yet clear, however, how far this 
retention of germ is responsible for the "higher 
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vitamin B, content of rice milled after & parboiling . 
treatment. This will depend upon the conditions of 
the treatment, that is, probably the amount of free 
water associated with the grain when gelatinization 
oceurs. This in turn will largely determine the 
amount of vitamin B, retained in the germ. The 
fact, however, that the germ is not so readily dis- 
lodged from such grain does indicate the need for 
experiment on how far the type or severity of the 
milling process and the detailed conditions of pre- 
treatment influence the quality of the final product. 
Clearly a high content of germ is desirable, apart 
from considerations of vitamin B, alone. , 

It would be of interest, for example, to study the 
effects of mild soaking in hot water (as in sample 7, 
'Table 1) followed by light milling as an alternative 
to & boiling or steaming treatment followed by 
heavier milling, since this soaking had improved the 
adhesion of the germ by partially gelatinizing the 
endosperm beneath without seriously reducing its 
, Vitamin B, content. 

I am indebted to Dr. Lueius Nieholls and Dr. 
* Q. W. Herd for the samples of rice. 

? Nutrition in the Colonial Empire. Economie Advisory Council Rept. 
1 (Part 1). Cmd. 6050. (London: H.M. Stationery Office, 1939.) 
:? The S E ed of White Rice. Bull. Nat. Res. Council] 


' * Hinton, J. J. C., Proc. Roy. Soc., B, 194, 418 (1947). 
‘4 Hinton, J. J. C., Brit. J. Nutrition (in the press). 
«8 Nicholls, L., ‘Nature, 160, 298 (1947). 

E Hinton, J. 3. C., Biochem. J., 37, 585 (1943). 
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THE FIGURE OF THE EARTH* 
By Pror. HAROLD JEFFREYS, F.R.S. — ' 


Ass departure of the earth's external gravitational 
field from symmetry affects several geophysical 
‘and astronomical phenomena, especially observed 
gravity, the form of the level surfaces, which are 
normal to the direction of gravity, and perturbations 
‘of the moon, of which two are secular and one has a 
period of a month. There is a formal theory con: 
necting them, which amounts to saying that if P is 
the geopotential, defined by 

l Y = U + $o?r?cos?o', 
where U is the gravitation potential, œ the rate of 
rotation, t the distance from the centre of mass, and 
9’ the geocentric latitude, then ¥ is a constant C over 
the ocean surface, and gravity is the inward normal 
éomponent of the gradient of Y. If the ocean covered 
the whole surface, observations of gravity over it,would 
suffice to determine itsform and the complete external 
field. The problem is different from those in potential 
theory, where we are told the form of a surface and 
either the potential or its normal gradient over it, 

and we have to find the other. Here we are told a 

lot about both the potential and the normal gradient, 
and have to find the form of the surface. The 
problem was solved to the first order by Stokes and 
to the second by Helmert. 

| The chief complication, of course, is that ¥ is not 
constant over the outer surface; but this was dealt 
with by Stokes. The point is that if his the measured . 
height, VY = C — gh + O(h*); and the observations 
thus refer to a surface where ¥ is known (apart from 
an additive a oe but is not constant. But if we 
form g, = g(1 + 2h/a) and take gravity equal to g, 
* Substance of a paper at a Geophysical Discussion on October 22. 
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over a surface WV = C, the solution is practically 
identical with the correct one at points outside the 
earth and therefore gives the external field correctly. 
This is the free-air reduction. It plays such a fund- 
amental part that we may say outright that there is 
no other way of allowing for variations of height 
above sea-level if we are to get the external field right. 
We cannot remove the effects of elevated matter on 
the field, and any process such as isostatic reduction 
that attempts to do so is simply a way of introducing 
' systematic error. 

When we try to use free-air values there is a 
difficulty, because in irregular country. they vary 
irregularly and show a strong positive correlation with 
height. To represent a region properly, we want the 
mean free-air gravity over it, and therefore an 
estimate for the mean height of the region. Thus we 
have to take g, = « + Bh, find «, B by-least squares, 
and use the solution to find « + Bh, where h is the 
mean height of the region (not that of the stations, 
which have a way of being in valleys). I maintain 
that this is the only way of presenting gravity 
summaries that does not introduce systematic error or 
give a spurious appearance of accuracy. is not the 
same in all regions; and over the ocean À must be 
replaced by the depth, and the solution must be 
adapted to mean depth. A reason often given for 
using isostatic anomalies* is that they are more 
regular than the free-air ones; but in most regions 
they are not appreciably more regular than the free- 

' air ones with allowance for height, and the exceptions 
are precisely those where there is most risk of sys- 
tematic error in using them. 

When. this method was applied to gravity, ib was 
found convenient to classify the observations over 10° 
squares and get a mean value for the free-air anomaly 
foreach. The means were found to show considerable 
irregularity, decidedly more than the apparent uncer- 
tainties will explain. Consequently it is useless to try 
to treat values for, say, 1° squares as subject to 
independent errors—there is a strong correlation of 
residuals at stations up to 10° apart and an appre- 
ciable one up to 30°. I speak of these as the «, and 
^s variations. Over and above the apparent uncer- 
tainty based on the departures for 1° squares from 
the mean, the 30° squares show a variation represent- 
able by a standard error t, of about 15 mgal., and the 
10° ones show one, with reference to the 30° means, 
of +; = 21 mgal. These should be right to about 
2 mgal, and must be considered established. The 
values show no correspondence with mean heights of 
the squares, whereas any form of isostasy suggested 
would leave a positive correlation. The ‘added mass’ 
theory is, of course, worse; but we have reached a 


stage where further progress requires analysis of the: 


residuals, and the isostatic theory gives us no help in 
understanding them. Isostasy must be regarded as a 
rough approximation for special regions where irreg- 
ularity of height is extreme, and not even for all of 
them. 

Even between adjacent 30° squares there is some 
correlation of the residuals. This could be due in 
part to errors of comparison of base stations. Assum- 
ing it genuine, I found four spherical harmonics in 
gravity of degrees two and three with longitude 
factors, and apparently significant amplitudes, besides 
small corrections to the mean and the main ellipticity 
term, but I should not like to be sure of them because 


*An anomaly is the excess of gravity over that given by the inter- 
national formula, which is an approximate formula that makes the 
surface ¥ = C an exact spheroid of ellipticity 1/297-0. 
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some of the distant comparisons are under suspicion. 
The 10? and 30? variations, however, depend chiefly 
on eomparisons with one base station common to 
each Square and should be little affected by such errors. 

The measurément of the radius and ellipticity of 
the earth by geodesy is essentially a matter of 
comparing the variations of latitude or longitude 
along an: arc of measured length. As direction is 
measured by means of the plumb line, any irregularity 
of direction of gravity will be thrown into the latitudes 
and longitudes and produce errors in the results. In 
fact, it is known that residuals in surveys tend to 
maintain sign over considerable distances, and in 
some cases estimated uncertainties have been 
increased accordingly. But we now know a bit more ; 
we still do not know the deflexions in detail, but we 
have a good idea of their average amount, because in 
a potential disturbance of high order the mean 
squares of the two transverse components are together 
nearly equal to that of the radial component, which 
we know from the irregularities of gravity. The 
uncertainty thus becomes calculable ; the 10° and 30? 
variations together will produce an increase of the 
uncertainty of an estimate of the radius ranging from 
about 800 metres for a 10° arc to 280 metres for a 
30° arc and 66 metres for a 100° arc. I had con- 
siderable difficulties in tracing the original determ- 
inations; but the outstanding result was that, with 
the apparent uncertainties found from the survey 


- residuals, the results were plainly distrepant: y? = 


15-3 on 6d.f.* But with an increase of uncertainty due 
to deflexions, x? came down to 4:4 or 2-4 according as 
the low harmonics in gravity were allowed for or not. 
The solution then indicated that Hayford's radius 
was too large; the equatorial radius was 6378-117 -+ 
0-119 km. in both cases, Hayford’s value being 
6378-388 km. 

The absolute value of gravity has been redetermined 
twice lately, at Teddington and Washington, and 
various cross-comparisons have indicated that the 
Potsdam determination of 981-274 + 0-003 cm./sec.? 
is 10-20 mgal. too high. It appears that the Potsdam 
workers had corrected for a systematic error that was 
not there. With a method of reduction that takes 
account of internal correlation of the errors, I get 
981-2633 + 0-0022. The three absolute measures, 
with three cross-comparisons, give 


gp = 981-2606 + 0-0010 ; gp = 981-1807 + 0-0008; 
gy = 980-0831 + 0-0009. 


x? = 6-2 on 3 d.f. This is slightly on the large side, 
but not large enough to afford reason against taking 
the experimental determinations at their face value. 
The principal British stations are strongly connected 
with Teddington by recent measures made by the 
Anglo-Iranian Oil Co. with a gravimeter. Apparently 
the solution requires all absolute determinations, 
which are mostly based on the Potsdam standard, 
to be reduced by about 13 mgal. 

If the interior of the earth was in a hydrostatic 
state, the ellipticity could be found from the pre- 
cessional constant with a standard error of about 
0-08 in the denominator. No other method makes 
this less than about 1. The hypothesis is certainly 
false, but the existence of the 10° and 30? variations 
gives an-indication of how far it is likely to be wrong ; 
the effect is to increase the estimate of uncertainty to 
about 0:31 or 0-61 according as the low harmonies in 

* **d.f,"" means ''degrees of freedom", which is number of estimates 


less number of parameters found from them. x* = Z(O — CYje?, where 
s is the standard error of the estimate O. 
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gravity are rejected or accepted.. In either case, 
contrary to what I had expected, it remains the most 
accurate single equation for the ellipticity. 

The lunar parallax has been measured visually, and 
can also be calculated. Very crudely, g = fEjo?, 
n? = fE/r ; whence an?/g = afr. (f is the constant 
of gravitation ; H is the mass of the earth ; a is the 
radius; n is the moon’s angular velocity ; r is the 
moon’s distance.) Several corrections are needed, 
and when they are made the result is the dynamic 
parallax. There has been a slight discrepancy 
between the visual and dynamical values, but as 
‘it was only about 1:4 times the standard error 
it does not, in any event, appear serious. Here 
again the possible deflexions of the vertical at 
Greenwich and the Cape must be taken into account. 
The final result is that all the data, survey (a and e), 
the main ellipticity term in gravity, the lunar 
parallax, and the estimate of the ellipticity from 
the precessional constant fall nicely into agreement 
with regard to the uncertainties, whether the longitude 
terms of low degree in gravity are accepted or not, 
All the discrepancies can be explained as due to the 
earth’s having been treated as more symmetrical than 
it is. 

The data for the moon’s motion have been com- 
bined with those for the earth. Again no discrepancy 
was found; altogether x? = 6-3 or 8-7 on 14 d.f. 
The final results in a compromise solution are 

a = 6378-099 + 0-116 km. ; e? = 297-10 + 0-36. 

g = gall + B sin*o + y sin?29) ; 
ge = 978-0373(1 + 0-0000024); B = 0-0052891 + 

0:0000041 ; y = —0-0000069 ; 
Lunar parallax = 3422-419” + 0-024" ; 
Mass of earth/mass of moon = 81-278 + 0-025; 
Precessional constant = 0-00327260 + 0-00000069. 
Except for a and gs, there is no serious change from 
accepted values, but the uncertainties are based 
on additional evidence and more satisfactorily 
determined. 





OBITUARIES 


Mr. Richard Elmhirst 


RioHARD ELMHIRST died very suddenly on Novem- 
ber 13 at Millport after forty-two years of service to 
the Scottish Marine Biological Association and within 
a few. months of the date when he would have retired. 
He was the youngest son of the Rev. Robert Elm. 
hirst, vicar of Brotherton, in Yorkshire, and was 
educated at St. George's School, Harrogate, and at 
Rossall School. There the bent of his mind was early 
displayed; he was twice natural history prizeman 
and was assistant curator of the School museum. In 
1902 he proceeded to the Yorkshire College, which 
had become the University of Leeds before he left in 
1905. He took no degree, maintaining throughout 
life an objection to degrees or appendages of any 
kind, but with his natural gifts fortified by study 
under that great teacher and zoologist, L. ©. Miall. 

Elmhirst had already had experience of museum 
work at Leeds and at Keighley when he went to 
Plymouth in January 1906 to undertake, for the 
Marine Biological Association, the preparation of a 
collection of marine exhibits for the exhibition held 
that year at Marseilles. He returned from France to 
take up an appointment in September as naturalist 
at Millport on the recommendation of E. J. Allen. It 
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was at Millport that he was to do his life’s work. On 
the resignation of the director, S. Pace, in 1907, he 
was appointed interim curator, promoted super- 
intendent in 1908 and finally director in 1933. He 
Served with distinction in the First World War as 
lieutenant, R.N.V.R., in the Dover Patrol. 

From 1907 until 1922 Elmhirst was the sole mem- 
ber of the scientific staff at Millport. He had little 
to maintain him but his enthusiasm as a naturalist 
in the midst of a wonderful collecting area of sea and 
shore. Later he had the satisfaction of seeing the 
Station develop with a fine extension to the buildings 
in 1939, and even the setbacks of the Second World 
War made good by major increases in staff and 
equipment, 

Richard Elmhirst was a born naturalist and a 
most lovable man ; and because he was so interested 
in all living things, bis fellow creatures as well as the 
inhabitants of the shores of the Great Cumbrae and 
of the waters of the Clyde Sea area, he was a fine 
teacher. He enjoyed the annual Easter classes where 
so many students had their introduction to marine 
biology. I myself must be one of many whose 
interests were permanently influenced by studying 
the seashore and its life under his guidance. It was 
the same with all visitors. He welcomed them with 
natural hospitality and would go to endless pains to 
secure the most unlikely of animals, and with a 
success that brought him as much pleasure as it did 
the recipient. The Millport laboratory has a tradition : 
of popular teaching, and annually all manner of 
parties from natural history societies, colleges and 
schools came—and usually on Saturday afternoons— 
to be welcomed by him and given lectures and 
demonstrations or taken for expeditions on the shore. 
He was known throughout the west of Scotlend as a 
willing and always interesting lecturer. ` 

He never confined himself to any particular group 
of animals. He knew them all, and the plants as 
well. The very diversity of his interests was in one 
sense @ drawback. There were so many fascinating 
things to observe and to investigate that when he 
had examined one thing he must proceed at once to 
another and then another. So his published papers, 
though far-reaching and all of real value, were never 
so full or so detailed as they would have been had 
he confined his interests more rigidly. But if he 
had done so he would never have acquired his amazing 
breadth of knowledge—and he would not have been 
Richard Elmbirst. 

It was as a man that we remembered him when he 
was laid to rest on November 16 at Millport, with’ 
which his name will be associated so long as the 
marine station which he built up survives, Our 
heartfelt sympathy goes out to Mrs. Elmhirst “and to 
his son. C. M. YoNcE 





Dr. S. C. Bradford 


Tax death on November 13 of Dr. S. C. Bradford, 
following so closely on that of Prof. A. F. C. Pollard, 
suggests that the elder generation of those who built 
up the modern scientific information network is 
passing away, its contribution made. 

Samuel Clement Bradford was born in London in 
1878, and joined the staff of the South Kensington 
Museum in 1899, being in the library from 1901 
onwards. He worked at this time in what is now the 
Vietoria and Alberb Museum. During 1911-14 he 
had charge of the chemistry collections in® addition 
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his work in the library. During the First World 
war Us was lent first Td the National Physical 
Laboratory and then to the Chemical Warfare 
Department. He became chief librarian of the 
Science Library in 1925, with the rank of keeper from 
1930. He married Cora Mabel Monnery, who survives 
him. He leaves no children. : 

It may well have been Bradford’s experience of 
literature searches during the First World War which 
led to the activities for which he is remembered. At 
all events, he proceeded to develop the Science 
Museum Library as the nucleus of a great central 
information service, with a vast repository of cards 
classified by the Universal Decimal Classification. 
He became persistently active in propaganda for the 

_decimal system, since the scheme would fall to the 
ground unless an international classification was 
widely adopted. The British Society for Inter- 
national Bibliography cate into being largely through 
him. National and international meetings were held, 
culminating in the Oxford gathering of the Inter- 
national Federation for Documentation in 1938. 

Meanwhile, one really successful development due 
to Bradford at South Kensington went on with no 
need of propaganda. This was the loan system, for 
after the First World War came the great develop- 
ment of research by industry and government, and 
this entailed a huge appetite for postal loans. This 
Dr. Bradford set himself energetically to satisfy. It 
is indeed ironical to think of the mechanized distri- 
buting centre planned from a room which in size and 
furnishings was one of the all too few survivals of a 
more spacious and humane conception of library 
work. It is as seated in this room that his friends 
will wish to think of him, the brown leather bindings 
behind the glass, the space bisected by a chemical 
bench. For Bradford was an active man of science 
as well as a bibliographer; colloids and the kinetic 
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theory of liquids being among his subjects. Another 
of his activities will occur to many who met him: 
the choice rose so often to be seen in his buttonhole 
marked him for the very active fancier that he was. 
Music, also, had been an early interest. But basically 
he remained one of the older. museum and library 
world, deeply concerned with the details of his 
profession. 

Bradford’s literary work included various official 
catalogues, including “Classification for Works on 
Pure and Applied Science”, second edition, 1921; 
third edition, 1936; “Hand-list of Short Titles of 
Current Periodicals in the Science Library”, fourth’ 
edition, 1926; fifth edition, 1938; “Romance of 
Roses”; “The Science of Rose Growing"; contri- 
butions to scientific and technical journals ; papers 
on the kinetic theory of gases and liquids; the 
molecular theory of solution; colloid solutions ; the 
formation and structure of jellies ; the crystallization 
of gelatin; the Liesegang phenomenon; the classi- 
fication and indexing of scientific literature; the 
principles of classification; the organisation of 
scientific bibliography ; and library cataloguing. His 
final contribution in this last field was the book 
Documentation”, which appeared not long before 
his death. H. T. PLEDGE 


. WE regret to announce the following deaths : 


Dr. J. H. van der Bijl, F.R.S., chancellor of the 
University of Pretoria, on December 2, aged sixty-one. 

Lieut. Oliver Burd, R.N., meteorologist, and Mr. 
Michael C. Green, general assistant, of the Falkland 
Islands Dependencies Survey, on November 8. 

The Right Hon. J. H. Hofmeyr, chancellor of the 
University of the Witwatersrand, and president in 
1928-29 of the South African Association for the 
Advancement of Science, aged fifty-four. 
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NEWS and VIEWS 


Industrial Health Research Board 


THE following have accepted the invitation of the 
Medical Research Council to serve as members of the 
Industrial Health Research Board during the next 
three years: Sir Frederic Bartlett, professor of 
experimental psychology, University of Cambridge 
(chairman) ; Sir Charles Bartlett, managing director, 
Vauxhall Motors, Ltd.; Prof. R. V. Christie, pro- 
fessor of medicine, University of London; C. R. 
Dale, Social Insurance Department, Trades Union 
Congréss; Dr. A. N. Drury, director of the Lister 
Institute of Preventive Medicine; Sir Luke Fawcett, 
general secretary, Amalgamated Union of Building 
Trade Workers; Prof. .T. Ferguson, professor of 
publie health, University of Glasgow ; Sir Claude Gibb, 
chairman and managing director, C. A. Parsons and 
Oo., Ltd., Newoeastle-on-Tyne; Prof. A. Bradford Hill, 
professor of medical statistics, University of London ; 
Prof. Esther M. Killick, professor of physiology, 
University of London; Prof. R. E. Lane, Nuffield 
professor of occupational health, University of 
Manchester; Dr. A. Massey, chief medical officer, 
Ministry of National Insurance; Dr. E. R. A. 
Merewether; H.M. senior medical inspector of fac- 
tories, Ministry of Labour and National Service ; 
Dr. J. M. Rogan, Medical Research Council head- 
quarters’ staff: Dr. Donald Stewart, chief medical 


officer, Austin Motor Co., Ltd.; Mrs. Joan M. 
Faulkner, Medical Research Council headquarters 
staff (secretary). ` 
The Boerd is appointed by the Council to advise 
and assist the latter in that part of its research 
programme which relates to occupational health. 
The detailed consideration of research work is in the 
hands of scientific committees dealing with such 
subjects as occupational medicine, occupational 
physiology, occupational psychology, industrial pul- 
monary diseases, toxicology and statistics. These 
committees report directly to the Council for purposes 
of immediate action. The function of the Board 
itself is that of a reviewing body considering general 
policy with regard to research over the whole field. 


Esperanto and Science 


Tue British Esperantist Scientific Association has 
been founded by a body of British scientific workers 
and technical experts who are interested in the use 
of Esperanto as an international medium for the dis- 
cussion of scientific affairs. Before the War there 
existed an Internacia Scienca Asocio Esperantista; . 
but this body, like so many others, disintegrated 
during the last ten years, and is only being recon- 
stituted with some difficulty. ‘BESA’ (as the new 
Association is popularly called) is taking an active 
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part in this work; meanwhile, however, it also aims; general articles besides the historical summa; , and 


at arousing an interest among British men of science: 


in the potential value of Esperanto for the exchange 


of scientific information and at creating in Great! 


Britain a nucleus of workers who are themselves 


adeptes in the use of the language for scientific pur- . 


poses. Several of its members are engaged in the 
compilation of technical vocabularies in various 
fields—an essential task inasmuch as (though Esper- 
anto has been in use for general purposes for sixty 
years) there is as a result of the interruption of 
normal communications in recent times @ consider- 
&ble need for the standardization of many new tech- 
nical terms which have:come into use during this 
period. The Association has also made informal 
contacts with Unesco and other international organ- 
isations with regard to the whole question of inter- 
national language. Since its inception in February 
1947, the Association (which has an advisory panel 
of distinguished workers in various branches of 
science) has held a number of meetings at University 
College, London. Business proceedings are conducted 
in English, but technical papers are read and dis- 
cussed in Esperanto. Membership of the Association 
is open to all who are interested in the application of 
Esperanto to science and technology, whether pro- 
fessionally occupied in these fields or not. The 
president is Dr. J. C. Flugel, of University College, 
London, and the honorary secretary, Mr. E. D. 
Durrant, of 15 Beaufort Road, Reigate,' Surrey. 


Vitamin D Assay 


ALTHOUGH specification for the assay of vitamin 
D, by the chick method exists (London: British 
Standards Institution : B.S.S.911) there is none per- 
taining to assay on rats, the test animals used in 
many different laboratories. The Society of Public 
Analysis and Other Analytical Chemists, and the 
Society of Chemical Industry therefore set up a joint 
committee to determine “the fiducial limits that 
might reasonably be expected in biological assays of 
vitamin D using rats". British organisations employ- 
ing this technique were asked to submit statements 
and opinions based on their own experience, and as a 
result of the information so collected the joint com- 
mittee has now issued the following statement: ''In 
the absence of any special circumstances, it is reason- 
able to expect that assays of vitamin D by the rat 
method in normal commercial practice should have 
fiducial limits (calculated to a probability level of 
95 per cent) not wider than 60-170 per cent”; and 
the opinion is expressed that “the result of any 
assay conforming to these limits should be a com- 
mercially acceptable estimate of the true potency of 
the material assayed". Fuller details are being 
presented by the committee in the Analyst and in 
Chemistry and Industry. 


Geophysics in Finland ` 


GEOPHYSICAL studies in Finland on truly scientific 
lines started early in the eighteenth century, & move- 
ment in which an 'invitation' of date 1723 from James 
Jurin, secretary of the Royal Society, to co-operate 
in meteorological observation, played a part. An 
account of the early history of Finnish geophysical 
studies appeared in 1935 in the first issue of a journal, 
Geophysica, published by the Geophysical Society of 
Finland, a body founded in 1926. Papers are read at 
its meetings; but the Society is not in the main a 
publishing body. Geophysica No. 1 (financed by.a 
grant from lottery funds) included, howeyer, three 


also thirty-six pages of summaries (by the authors) of 
Finnish geophysical papers published during 1930-34, 
giving a view (though incomplete) of the then recent 
: Finnish activity in the subject. This view is now 
extended by the appearance in 1947 of Geophysica 
; No. 2, which, like No. 1, is written wholly in English 
and German. Apart from two short artioles on the 
; Finnish Geodetic Institute, 1918—38, and the Isostatic 
' Institute (subsidized, except during the War, by the 
International Association of Geodesy), the volume is 
, devoted to authors’ summaries of Finnish geophysical 
literature during the period 1935-44. An improve- 
‘ment on No. 1 is the inclusion of alphabetical lists 
! of authors under five subject-headings, which makes 
, the volume very convenient for reference in searching 
,for any recent work done in Finland on these topics. 
The volume well indicates the extensive and valuable 
work done in geophysics in Finland during ten 
. troubled years. 


;Portable Barometer 


A PORTABLE barometer made by the well-known 
_'clockmaker Daniel Quare (1649-1724) has been lent 
'by Mr. R. Meyrick, of Corbridge-on-Tyne, to the 
;Science Museum, South Kensington. The barometer 
is an early domestic form of the instrument, in which 
the tube and cistern are enclosed in a fluted walnut 
case carried on four metal feet. Thus the instrument 
ican stand on a table, though a ring is also provided 
for hanging it against & wall. This barometer was 
the first designed for portability, having been made 
‘by Daniel Quare to his own patent specification of 
1695. It uses a cistern with a flexible leather bottom 
which ean be compressed by means of & screw so as 
to fill the barometer tube with mercury and thus 
avoid the risk of damage when the barometer is 
moved. To reduce this risk still further, there is a 
constriction near the top of the tube, to retard the 
flow of the mercury and thereby reduce the impact 
of the column on the upper, closed end of the tube. 
The instrument has a weather scale very similar to 
that, still used on domestic barometers. 


An Interesting Hemipterous Insect from New 
Zealand 


| 

, In the first volume of Dominion Museum Records 

in Entomology (Wellington, N.Z.), June 1948, p. 63, 

Carl J. Drake and J. T. Salmon contribute a short 

paper entitled “A Second Xenophyes from New Zea- 

land". Under the name of Xenophyes forsteri, the 

authors describe a new species of the small and little- 

Known family Peloridide from New Zealand. The 

family, it may be added, is also known from:sovthern 

Argentina, Patagonia, Australia and Tasmania. It 
provides, therefore, an additional link in the evidence 

from other sources of a direct land connexion between 

the South American and Australasian continents. 

Only seven species grouped under three genera of 
Beloridides are at present known. What little bio- 

logical evidence there is available indicates that its 
members feed largely, or wholly, on mosses, and 

inhabit damp situations. The family was originally 
placed in the Hemiptera — Heteroptera and, since the 
antennz are concealed from view, it was relegated to 
the series Cryptocerata. Recent research, however, 

indicates that its affinities lie with the suborder 
Homoptera and that it represents a separate and new 
series named by Myers and, China in 1929 the 
Coleorrhyncha. This view is now generally accepted 
by most students of Hemiptera. The species are all’ 
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very small ereatures the hind wings of which are 
vestigial or.&bsent. The tegmina occur in probably 
all the species in two forms, macropterous and 
brachypterous, although both these types have not 
yet been found in all cases. 


The Solar Apex 


Mz. O. R. WALKEY has examined the literature on 
the position of the solar apex (Mon. Not. Roy. Astro. 
Soc., 106, No. 4; 1946). Table 1 shows the marked 
divergences in the positions determined from 1933 to 
1941. Mr. Walkey uses as his basis Moore's “Catalogue 
of Radial Velocities” (Pub. Lick Obs., 18; 1932) and 
Boss’ “General Catalogue” (Carnegie Pub., No. 468 ; 
1937). It is suggested that the divergences just 
referred to may be partly due to rotation in a prob- 
able local cluster which leavens the allowance made 
for galactic rotation—a view to which some support 
is given by the increased declination in the apex 
with increased magnitude of the stars used. Mr. 
Walkey believes that our ignorance of the actual 
peculiar motions of the stars, and the consequent 
assumptions required to fill this gap in our knowledge, 
may undermine “the refined mathematical edifice 
built thereon”. Using the two catalogues mentioned, 
he considers the sense alone of their respective 
motions, whether reflecting ‘“‘pro’’-solar motion, or 
the reverse—‘‘con”. In this way hé by-passes 
assumptions for distance (for cross-motions), etc., 
and also the general assignment of arbitrary limits 
for acceptable motions. A full explanation of the 

-method appears in the paper, to which reference 
must be made for details of the method ; Mr. Walkey 
States that the method is & development of that 
mentioned by Russell, Dugan and Stewart in 
“Astronomy”, vol. 2. As a result of his investigation, 
involving 40,720 star motions, Walkey’s conclusions 
are as follow: position of solar apex, 1900-0; 
R.A. 270-2? + 0:3°, Dec. + 28-7 + 0:5°. The solar 
_ velocity of approach was found to be 20-5 + 
0-6 km./sec., its galactic planar component being 
. 19-0 km./sec. and the normal 7-75 km/sec. 


Metal Caps for Test-tubes 


WE have received from Messrs. Oxo, Ltd. (Thames 
House, Queen St. Place, E.O.4), samples of metal 
caps for test-tubes. These caps have been used for 
some time in their laboratories, and Messrs. Oxo 
offer. to supply them free of charge to other labora- 
‘tories which ask for them. The caps are intended as 
& substitute for cotton wool plugs, and Messrs. Oxo 
. claim for them the following advantages: test-tubes 
of media fitted with the caps remain sterile for long 
periode; there are no fibres to contaminate the 
media ; tubes fitted with the caps can be sealed with 
‘Cellophane’; the caps can be labelled with an 
ordinary pencil and this labelling withstands auto- 
claving; they are easily removed and replaced 
and do not stick to the mouths of the tubes; the 
caps last a long time and can be cleaned by boiling 
in 0-5 per cent caustic soda, followed by rinsing and 
drying. The caps appear to be made of an aluminium 
alloy and are supplied in three sizes to fit standard 
test-tubes with outside diameters of $, $ and J in. 


Rare and Historic Maps 


Ma. Francis Epwarps, 83 Marylebone High 
Street, London, W.1, has issued a catalogue (No. 692) 
of maps and atlases of the British Isles from the 
'gixteentif to the nineteenth centuries which contains 
several items of unusual interest. There is a first 
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edition of Camden’s.“Britannia” with 57 double- 
page maps, and also a copy of Collins’ ‘Coasting 
Pilot” of 1693 with 48 maps. Perhaps more note- 
worthy are several copies of different editions of 
Speed’s atlas, including the rare fully-coloured one, 
and a first edition of Saxton’s atlas of England and 
Wales. The catalogue also lists a copy of that rarest 
of all sea atlases, “Arcano del Mare” of Robert 
Dudley, Duke of Northumberland, with 133 maps, 
and plans and diagrams. 


Geology in Scotland: Swiney Lectures 


Tus first half of the course of Swiney Lectures on 
geology are being delivered (December 6-17) by Dr. 
Douglas A. Allan, director of the Royal Scottish 
Museum, at the Museum itself in Chambers Street, 
Edinburgh. The general title covering the twelve 
lectures is “The Geology and Scenery of Scotland". 
This is the first time that Swiney Lectures, which are 
under the direction of the British Museum (Natural 
History), have been given outside London, and Mr. 
N. B. Kinnear, director of the Museum, presided at the 
opening lecture. The last six lectures will be delivered 
at the same place at 5.30 p.m. on Mondays, Wednes- 
days and Fridays during January 17-28, 1949. 


Announcements 


Pror. ERNST GAUMANN, of the Federal Technical 
College, Zurich, has been elected correspondant for the 
Section of Botany of the Paris Academy of Sciences, 
in succession to Dr. A. F. Blakeslee, who has been 
elected a foreign associate of the Academy. 


Pror. E. G. Currwick, director of the Electrical 
Research Division, Research Defeneo Board, Ottawa, 
will be the first occupant of the new Watson-Watt 
chair of electrical engineering at University College, 
Dundee. 


Dr. J. L. B. COOPER, of the Department of Mathe- 
matics, Birkbeck College, University of London, has 
been appointed to the University readership in mathe- 
matics tenable at the College. 


A SERIES of four sessions on the ‘Educational and 
Social Significance of the Land” has been arranged 
by the Association of Agriculture and the University 
of London Institute of Education, to be held at the 
latter’s headquarters in Malet Street, London, W. C.1. 
The first session has already been held and the 
remaining three will be at 10 a.m, on December 11, 
and February 5 and 19. At each session two lectures 
of one hour’s duration will be delivered, and emphasis 
will be laid on teaching methods in the middle forms 
of secondary schools. Admission is ls. per session or 
2s. 6d. for all four, and further details may be had 
on application to the general secretary, Association 
of Agriculture, Abbey House, Victoria Street, 
London, S.W.1. D 


A sERIES of three Christmas Lectures, especially 
adapted for a juvenile audience of from twelve to 
seventeen yeats of age, will be given in the Royal 
Photographic Society’s House, at 16 Princes Gate, 
London, S.W.7, on December 29, 30 and 31, 1948. 
A special house exhibition, comprising Nature sub- 
jects, is being arranged by Mr. Oliver Pike to coincide 
with the lectures. The lecturers and subjects will be 
as follows: “The Chemistry of the Process”, by Dr. 
H. Baines; “Formation of the Image and Making 
the Negative and Print”, Part 1, by Mr. K. H. 
Gaseltine, and Part 2 the next day. Admission will 
be free but by ticket only, obtainable on application 
to the Secretary of the Society at the above address. 
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Artificial Stimulation of Rain 

Durie the past summer here, the South African: 
Council for Scientific and Industrial Research, with 
the assistance of the Division of Meteorology and the: 
South African Air Force, arranged a series of experi- 
ments to examine the practical possibilities of the 
artificial stimulation of precipitation. ' 

As natural conditions in the Transvaal in summer 
are particularly favourable for the development of | 
convective cloud, the experiments were directed 
mainly to an investigation of the effects produced : 
by the release of ‘dry ice’ into developing cumulus ' 
cloud or incipient thunderstorms. : 

Experiments were carried out from January to ! 
April, 1948, on days on which fairly numerous 
thunderstorms were expected to occur, and selected 
clouds were ‘seeded’ with ‘dry ice’, development , 
being observed by means of a 3-cm. radar, the aerial , 
system of which consisted of a rotating parabolic re- : 
flector producing a 2°-beam, the elevation of which 
was manually adjustable. Display was by PPI, and | 
arrangements provided for the aircraft position to 
be indicated directly on the sereen. A photographic 
record of tlie screen on 16-mm. film was made auto- 
matically at predetermined intervals. 

‘Dry ice’, crushed to i-$ in. mesh, was dropped 
within, or 200-400 ft. above the tops of, thirty-six - 
cumulus clouds on six days, and the following is a 
summary of the results of the photographic record 
of the radar display. 


+ No echoes observed ' 4 occasions 
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3. Echoes of less than 15 min. duration : 
(a) First appearance in less than 30 min. 
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after more than 90 min. 
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‘Dry ice’ was dropped when air temperatures were 
between 7? F. and 29° F., and at a rate ranging from 
20 Ib. to 200 Ib. per minute, into cumulus cloud which 
observation showed to consist of supercooled water 
droplets. Echoes from clouds seeded at the lower 
temperatures occurred more consistently than those 
from clouds seeded at temperatures nearer freezing ; 
but from the limited number of experiments, no 
conclusions could be reached regarding the com- 
parative effectiveness of the different quantities of 
‘dry ice’ employed. 

The experiments indicate that the use of ‘dry ice’ 
undoubtedly had the effect of inducing precipitation 
at an earlier stage in the life of the cloud than is 
normally the case. Such precipitation was often 
associated with lightning and, on one occasion at 
least, lightning was observed below a cloud fifteen 
minutes after it had been seeded, although its 
imminence was not suggested by the development 
and general appearance of the cloud. 

The information at our disposal is not sufficient 
to draw any conclusions as to whether this stimulated , 
precipitation affected the intensity of rainfall which 
would probably have occurred later from the seeded 
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clouds, and whether it prolonged its duration or 
extended the area over which it fell. 

Temperature observations made during these flights 
with a sensitive electrical thermometer, show remark- 
ably large temperature variations in horizontal flight. 
In one case a difference of 7° F. during a few miles of 
horizontal flight in clear air at about 20,000 ft. was 
noted. Temperatures recorded within cumulus clouds 
were frequently lower than those observed in clear 
air at the same pressure just outside the cloud. 

We wish to thank the Director of the Division of 
Meteorology, the Director-General and officers of the 
South African Air Force, and Messrs. National 
Chemical Products for their generous co-operation 
and help in these experiments. 

J. A. Kine 
Division of Meteorology, 
. E. C. HALLIDAY 

F. J. HEWITT 
D. G. KINawWILL 
Council for Scientific and 

Industrial Research, 
Pretoria. 
Aug. 4. 


Condensation of Water Vapour 
Below 0° C. 


AN apparatus has been constructed which permits 
ultra-microscopic observation of individual con- 
densation nuclei in an expansion chamber. The 
chamber: may be cooled by immersion in a low- 

+ temperature bath, and the air in it supersaturated 
:0n further cooling by sudden small expansions. The 
, object has been to study cloud formation at tempera- 
‘tures below 0°C., particularly in order to discover 
under what conditions ice crystals appear and whether 
; they are the result of direct sublimation from vapour 
_to ice or of the condensation and subsequent freezing 
of water droplets. This question has considerable 
‘meteorological importance, since the presence of © 
‘ice crystals in a cloud is often supposed to be essential 
to the development of rain. 

Outdoor air. Experiments with outdoor air have 
Shown that above -— 32°C. condensation occurs 
‘almost entirely in the form of water droplets, and 
that ice nuclei, if present, do not exceed 1 per c.c. 
"When the final temperature at the end of the ex- 

ı pansion falls below a threshold, which appears to 
vary between — 32°C. and — 35°C., clouds are 
usually seen to contain ice crystals in numbers up to 
20 per c.c., although water droplets remain far more 
numerous and may be about 1,000 per c.c. The 
number of ice crystals does not noticeably increase 
when final temperatures are lowered from — 35° C. 
to — 40°C., nor with increasing supersaturation. 
Between — 41? C. and — 42? C., however, a very 
sharp increase occurs, and below — 42? C. clouds are 
composed mainly, if not entirely, of ice crystals. 

; An important feature of all ice crystal formation 
in outdoor air is that it occurs only when the air, 
initially saturated with respect to ice, is cooled by 
expansion to the dew-point (to saturation with 
respect to water). This strongly suggests that the 
crystals are formed not by direct sublimation but by 
the condensation and immediate freezing of water 
droplets (no case has been observed of the freezing 
of a fully grown water droplet). It is therefore pro- 
posed that such ice nuclei should be .known as 
‘freezing nuclei’, and that the term ‘sublimation 
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nuclei should be reserved for any which permit 
sublimation from vapour to ice strictly at the 
frost-point.' 

The ice crystals formed in outdoor air do not, on 
evaporation, leave behind any sublimation nuclei. If 
the temperature of the chamber be raised gradually, 
clouds again appear mainly as water droplets as 
soon as final temperatures fail to reach — 41? C. 

Cleaned air. Experiments were made in air from 
which the great majority of nuclei had been removed 
by filtration. Down to — 55? O. and with expansions 
of ratio up to 1:10 (the limits obtainable), con- 
densation or freezing occurred only on the fow nuclei 
remaining. Irradiation of the chamber with gamma 
rays from a radioactive source produced no effect. 
This is in contradiction to the observation of 
Cwilongt.  . oot 

Contaminated air. The threshold at — 41°C. has 

been observed not only in outdoor air but also in 
cleaned air contaminated with a wide variety of 
artificial nuclei, including those from sprayed sodium 
chloride and sodium nitrate solutions and from a 
red-hot platinum wire. 
. Certain nuclei, however, have been found to 
stimulate ice formation at higher temperatures. Silver 
iodide, the effect of which on supercooled water fogs 
has been reported by Vonnegut?, provides, when 
volatilized, freezing nuclei active at temperatures 
as high as — 6°C. 

Only one instance of true sublimation has yet 
been observed. This was on nuclei produced by a 
spray of cadmium iodide solution, but only after 
an ice cloud had been formed on them by expansion 
to a temperature below — 42°C. The ice crystals 
thus formed left behind, on evaporation, small 
particles which acted as true sublimation nuclei at 
temperatures up to — 10°C. Further warming to 
— 9°C. caused a ‘melting’ of these nuclei, which 
then reverted to giving only water droplets, even on 
subsequent cooling to — 25°C. It may be noted 
that the freezing point of a saturated solution of 
cadmium iodide, in bulk, is in the neighbourhood 
of — 9°C. 

Both silver iodide and cadmium iodide occur in 

hexagonal crystals which have lattice constants within 
7 per cent of those of ice-I. 
,, Nuclei from vain-water. Some recent experiments 
on the nuclei produced by a spray of rain-water 
collected during a thunderstorm have revealed the 
presence of small numbers of nuclei which gave 
ice crystals at temperatures as high as — 20°C., but 
which were evidently not common enough to be 
detected by normal experiments on outdoor air. 
These may.be the nuclei discovered by Findeisen’, 
though it was clear that they acted as freezing, and not 
sublimation, nuclei. 

My thanks are due to Lord Cherwell for enabling 
me to work at the Clarendon Laboratory ; and to the 
Department of Scientific and Industrial Research 
for a maintenance grant. It is a pleasure to acknow- 
ledge my debt to Prof. G. M. B. Dobson for his 
continued interest and valued advice on. many 
occasions. 

E. M. FOURNIER D'ALBE 


Clarendon Laboratory, 
Oxford. " 
June 30. 


* Owilong, B. M., Proc. Roy. Soc., A, 190, 137 (1947). 
2 Vonnegut, B., J. App. Phys., 38, 593 (1947). 


3 F'indelsen, dV. and Schulz, G., "Forschungs und Xhrfahrungsberichte 
des Reichwetterdtenstes’’, "A, No. 27 (1944). 
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A Concentration of Uranium in 
Black Muds 


Iw the Cambrian black shales of the Oslo area, 
there is & considerable concentration of uranium, 
analyses values ranging from 25 to 180 gm./ton. 
(These and the following uranium analyses were made 
at the Norwegian Defence Research Institution, which 
has given permission for their publication.) 

An interesting problem is how far a concentration 
is going on in the present-day black muds formed 
under anaerobic conditions. There is a large number 
of land-locked waters around the Norwegian coast, 
in which these black muds are deposited}. 

During the summer of 1947, I re-investigated these 
fjords, and the uranium content of some mud samples 
was determined. All analyses are made by the ether- 
extraction method and are thus independent of the 
radium content. In such recent sediments uranium 
and radium are not in an equilibrium. 

The localities have already been described!, and 
are here arranged according to the quantities of 
uranium found. The depth is also stated, as well as 
the content of hydrogen sulphide and oxygen in the 
deep waters. 














Depth from Maximum hydro- 
which sample Content of gen sulphide or 
Locality is collected uranium minimum oxygen 
(m.) (gm./ton) in deep waters 
(em.3/1.) 
Topdalsfjord 65 60 e;1 HS 
Sehdeledpoll 18 50 5-4.- 
Isefjerfjord 26 50 7:9. 
Hellefjord * 70 40 40:7 
Framvaren Į 160 40 190-5 
Framvaren IT 160 35 199-3 
Vestrhusfjord 53 36 9-9 
Mortensfjord 34 20 t qp 
Drammens- r 
fjord 117 15 48 
Oksefjord 81 | 13 3-2 0. 
=. a 








There seems to be a definite connexion between 
drainage from granite areas and uranium content in 
the black muds, this being most conspicuous with 
the record value of 60 gm./ton in Topdalsfjord, into 
which empties a large river draining extended 
granite areas. 

The precipitation probably starts by the formation 
of sulphide on the interface between the upper 
ventilated brackish waters and the salt waters of the 
deep, containing hydrogen sulphide. 

By comparing my old core samples with echo 
soundings taken during the summer of 1948, I was 
able to ascertain the thickness of the layers of blackish 
muds to range from less than a metre up to some 
20 metres in a few isolated places. 

Two of the three fjords which stand apart by their 
low values are, as a rule, quite well ventilated, while 
in the Drammensfjord the muds are not very black 
and there is probably a considerable redeposition of 
clay from the shores. Even here there is some con- 
centration in relation to the granitic batholith in 
which the Drammensfjord is situated ; but from which 
it receives only a very small part of its freshwater 
supply, and in which the uranium content is some 
10 gm./ton. 

KAARE MÜNSTER STRØM 

Department of Limnology, 

University of Oslo, 
Blindern, Norway. 
Aug. 10. 
1 Strom, K. M., Skr. Vidensk.-Akad. Oslo, 1, 7 (1936) 
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Range-Energy and Other Relations for Elec- 
trons in Kodak Nuclear Plates 


Konax Nuclear Track plates of type NTP 2, 30 p in, 


thickness, have been exposed in a low-resolution B-ray 
spectrograph using uniform magnetic fields of 279 
and 302 oersteds. The focused line had a half-breadth 
of about 1 mm. The rays entered the plate at a 
grazing angle, the central ray meeting the plate at 6°. 
‘Line’ sources of thorium (B + C) and radium E 
were used to provide continuous spectra. Exposure 
times were such as to give, in the 80-keV. energy 
region, about 2 x 105 B-rays per sq. em. on a surface 
normal to the central ray. The plates were developed 
for 20 min. at 18? C. in 'Kodinol' developer. 
Emulsions of two different sensitivities were used, 
the normal NTP 2a, and an experimental emulsion 


having larger grains and higher sensitivity than the | 


NTP 2a. The chemical constitution of the two 
emulsions was the same. In the NTP 2a plates, 
electron tracks could be followed easily up to 50 keV., 
and with some difficulty up to 80 keV. energy. In 


the more sensitive emulsion, the upper energy limit ' 


for the range measurements was set by the thickness 
of the emulsion. The longest observed track was of 
94-4. with corresponding energy almost certainly 
greater than 150 keV. (see below). Fig. 1, from 
a radium E plate, shows a ‘background’ track (prob- 
ably of a secondary electron due to high-energy 
Bremsstrahlung). This track is 81-4 long and con- 
tains about 65 grains. Fig. 2 shows an 80-keV. 
track from radium E (27-8 u and 32 grains). 
Measurements were made of the ranges of un- 
branched tracks (a branch could not be identified 
with certainty if its energy were below about 20 keV.) 
starting in the surface of the emulsion and having 








Fig. 1. Electron track of length 81-44: magnification 1,260 

first grain 
poe NOU Re TOU eum 
P^ gà £. het . Ror 
| á $a x i * g * 

a Rhy E i i 

h * "e Le X 
^ LA * * * á 
, ty Ee * ta > 





Fig. 2. Eleotron track of 80-keV. energy; magnification 1,200 . 
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! an initial direction within 40° of the central ray 
; direction. Working from grain to grain, observations 
, were made of projected lengths and differences of 

depths. Depth measurements were corrected for 
“shrinkage of the emulsion in processing. The range 
: data from the higher sensitivity plates are given in 
+ Table 1. Because of the limited thickness of the 

emulsion, the 100-keV. range may be somewhat 
' low; and is therefore enclosed in brackets. 


Table 1 


Standard | Mean No. 
deviation| of grains 


Standard 
deviation 
of number 
of grains 


Mean range 
of tracks | 
(u)* 


No. of | onergy 
tracks f 


of ranges| per track* 


6:90+0°33 s 
11:00 0:57 : 
15-78::0:50 5 d 
22:15 31:12 f * 
32-65 +1-55 : x 

(42:09 71-99) “ 


ck 
+ 
+ 
+ 
+ 
+ 








* With standard error. 


The grain density along the 100-keV. tracks was 
analysed in 5p portions of the tracks, working back- 
‘wards from the last grain of the track. The results 
‘are given in Table 2. 

Table 2 





Portion of track 
from the last grain 


Mean number of 
grains per 5 u* 


Standard deviation 
of number of grains 
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Y * With standard error. 

gor E 

'The relative stopping power of the emulsion may 
‘be defined as ARaj AR, where AR, is change of range 
‘m air at 760 mm. mercury pressure and 15° C., and 
‘AR is change of range in emulsion for the same | 
change of energy of the B-particles from V 4 to Vp. 
Thus defined, the relative stopping power is a function 
of the mean energy V = 4 (Va + Vg). Values of 
relative stopping power given in Table 3 were de- 
duced from the data in Table 1 and from calculated 
mean ranges of electrons in air given by Tsien, 
Marty and Dreyfus}, and shown by 'Tsien? to be in 
close agreement with experimental values in the 
region of energy up to 50 keV. If the 100-keV. 
range in Table 1 is low, the 90-keV. stopping power 
in Table 3 will be high. 








' Table 3 
Relative stopping power of emulsions. 
` Vinkev. | with standard error : 
35 : 2640+ 420 
45 2720+ 430 
55 2200+ 440 
: 70 3130+ 670 
, 90 (3810 +1030) 
i 
\ : Marion A. S. Ross 


] BARBARA ZAJAOC 
Department of Natural Philosophy, 
| University, 
Edinburgh. Oct. 23. 
' sien San-Tstang, Marty, O., and Dreyfus, B., J. Phys. et le Rad., 
. 


; 8,269 (1947). 
3 Tsion San-Tsiang, Ann. de Physique, 19, 327 (1944). 
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The Superconductive Transition 


Iw 1931 de Haas and Voogd! showed conclusively 
that the electrical resistance of & single crystal of 
very pure tin vanishes discontinuously at the trans- 
ition, temperature. In this experiment the external 
magnetic field was zero, and the transition curve 
was extrapolated to zero measuring current. They 
showed also that physical or chemical impurity pro- 
duces an extended transition region. Since then it 
has been generally assumed? that such an abrupt 
change of resistance also takes place when the 
transition occurs in a (longitudinal) magnetic field, 
extended transitions being ascribed to impurities. 
Experiments carried out in this Laboratory^* on 
very pure lead exhibiting transitions extending over 
a wide range of magnetic field cast doubt, however, 
on the validity of this assumption. 
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0 379K. 
70 80 90 2-74" K. 
230 250 270 
Field (gauss) 
Fig.l. © Ascending; + descending 


The true shape of the transition curve is clearly of 
fundamental significance when analysing the mech- 
anism of the disappearance of the electrical resistance, 
and we have therefore investigated this problem 
more carefully. Specimens of very pure tin, lead 
and mercury which had been prepared in vacuo were 
examined in a longitudinal magnetic field. Prelim- 
inary experiments showed that the way in which the 
leads were attached strongly affected the transition, 
and finally a method was adopted (to be described 
in detail elsewhere) by which the potential leads were 
attached free of strain, without solder and without 
causing distortion of the magnetic field over the 
length of the specimen. Under these conditions, in 
all three metals, the transition curves were of a 
similar general shape (see Fig. 1). The width of the 
transition region increases rapidly with the absolute 
value of the critical field (He), which means that for a 
given value of H/T a transitiom in lead is more 
extended than in tin. Incidentally, this behaviour 
makes it clear that the transition broadening cannot 
be simulated by inhomogeneities in the external 
field. The ultimate criterion for the purity of our 
specimens was, in the case of tin, provided by com- 
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parison of the transition in zero field with those 
observed by de Haas and Voogd!; this showed that 
our specimen corresponded to their purest single 
erystal. 

' It was remarkable, in view of the purity of our 
specimens, that in no case did we observe hysteresis, 
& phenomenon commonly ascribed to the transition 
of pure single crystals. It had been suggested by one 
of us* that resistance hysteresis? may be due to the 
geometrical shape of the ends of the wires, and we 
therefore investigated a mercury specimen which 
ended in bulbs carrying the contacts. In every other 
respect its preparation was identical with the speci- 
men of Fig. 1, thus ensuring similar purity and 
crystalline state. The result, illustrated in Fig. 2, 
shows quite marked hysteresis with discontinuous 
jumps, thereby demonstrating that these features 
are produced, in fact, by the overall geometry of the 
specimen. A full explanation of this curious behaviour 
cannot be provided at this juncture. A most 
puzzling feature is that on occasion the whole 
transition from zero to normal resistance, when 
hysteresis is present, can cover a narrower range 
of magnetic field than the reversible transition of 
the straight specimen. 
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Summarizing our results, wo have found no evidence 
whatever (once the disturbing effect of geometrical 
shape is removed) that either discontinuous change 
of resistance or hysteresis are to be regarded as char- 
acteristic attributes of the superconductive transition 
in & magnetic field. 


D. K. C. MacDonaLtp 
K. MENDELSSOHN 


Clarendon Laboratory, 
Oxford. 
Oct. 22. 


1 de Haas, W. T., and Voogd, J., Comm. Leiden No. 214c (1931). 
2 Shoenberg, D., “Superconductivity” (Camb. Univ. Press, 1938), 
* Pontius, R. B., Phil. Mag., 24, 787 (1937). 

t Daunt, J. G., Phil. Mag., 98, 24 (1939). 

* Mendelssohn, K., Proc. Roy. Soc., A, 159, 34 (1935). 

*de Haas, W. H., Leipziger Vortraege (1984). 
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Measurement of Alkaline Earth lon Con- 
centrations by Rennet Action 


No. 4128 December 11, 


Tus relatively high temperature coefficient of the 


second or cationic precipitation stage of rennet action 
on casein allows its separation from the first or 
enzymic stage to be made by appropriate choice of 
temperatures* Thus the first stage can be com- 
pleted at 0-5?C., and the second afterwards 
initiated at about 35°C. The coagulation time at the 
higher temperature, extremely sensitive to variations 
in alkaline earth ion concentration within a fairly 
narrow range, can then serve as a measure of such 
concentrations. 

Measurements are made on solutions of the appro- 
priate caseinate, relatively small volumes of which 
have been brought, by dialysis at 0—5? C., into 
equilibrium with the solutions to be tested and a suit- 
&ble range of standards. Solutions tested and stand- 
ards for comparison should both agree approximately 
in eontent of ions of other valencies, the presence 
of which, particularly of polyvalent anions, influences 
the alkaline earth ion concentration for coagulation. 

Determinations made by this method of the 
dissociation constants of calcium and barium citrates, 
K == [Mett] x [Citr. “y/[Me Citr.’], at 2? O. and an 
ionic strength p 0-03 give the values 0°35 x 107? and 
1-2 x 107 respectively, in fair agreement with those 
obtained by other methods’, 

A fuller account of this work with further applica- 
tions will:appear elsewhere. 

G. T. PYNE 

Dairy Chemistry Department, 

University College, 
. Cork. June 28. 
1 Berridge, N. J., Nature, 149, 195 (1942). 


! Hastings, A. B., McLean, F. C., Hichelber; er, L., Hall, J. L., and 
Da Costa , E, J. Biol. Chem., 107, 351 (1934). 


3 Joseph, N. R., J. Biol. Chem. , 164, 629 (1946). 


Purity of Diphenylene Oxide (Dibenzofuran) 


We wish to direct attention to the anomalous 
melting points (82-87° C.) quoted in the literature? 
for diphenylene oxide. It is likely that these anom- 
alies are due in part to the mode of formation, and 
we have examined the particular cases of the isolation 
of diphenylene oxide (a) from coal tar distillates, and 
(b) by the distillation of phenol over litharge?. 

In the latter case, we isolated diphenylene oxide 
(styphnate, m.p. 139°C.), corresponding to the 
classical formula CHO, of melting point 82-8- 
83? C. (corr.)—not 87° C. as found by Gallewsky and 
afterwards by Cullinane. The melting point remained 
unchanged by further crystallization from alcohol 
and/or acetic acid, and ultimate analysis gave carbon 
85-3 per cent, hydrogen 5-0 per cent. 

The isolation of diphenylene oxide from coal tar 
is closely attended by the lower boiling acenaphthene 
(C,4H,;,, melting point 95? C., boiling point 278? C.) 
and the higher boiling fluorene (C,;H;, melting 
point 114-115? C., boiling point 293°C.). The 
accompanying graph illustrates equilibrium diagrams, 
based on pure components, which we have constructed 
using the thaw-melt method for the systems ace- 
n&phthene-diphenylene oxide, diphenylene oxide— 
fluorene. 

It wil be noted that diphenylene oxide isolated 
from coal tar and possessing a melting point lower 
than 82°C. is probably contaminated with ace- 
naphthene, a higher melting point indicating mom 
able contamination with fluorene. 
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Corr. m.p. °C. 








% (1) 100 60 20 
Comp. (2) 40 80 100 20 c 366 


3) 
(1) Acenaphthene ; (2) diphenylene oxide ; (3) fluorene 


It is where fluorene is the contaminant that caution 
is needed in describing the purity of diphenylene 
oxide, for up to 20 per cent contamination changes 
the melting point but little from 82-8" C. From the 
graph, coal tar diphenylene oxide with a melting 
point of 86°C. would contain about 35 per cent 
fluorene: this is roughly substantiated by our 
ultimate analysis of such a sample (carbon, 88-0 per 
cent; hydrogen, 5-2 per cent), which can be cal- 
culated to correspond with a mixture of 7 parts of 
diphenylene oxide and 3 parts of fluorene. 

A. l'owrgR WILLIAMS 
Powell! Duffryn Research Laboratories, 
140 Battersea Park Road, 
London, S.W.1l. June 23. 
! Hoffmeister, Ann., 159, 211 (m.p. 80-81? C.). 


* Gallewsky, Ann., 984, 189 m (86-87? C.). (Cullinane, J. Chem. 
Soc., 2268 (1030) (86-875 C de) 


? Graebe "and Ullmann, Ber., 28, 1876 (1896) (80-81? C.). 

‘Cullinane, Morgan and Plummer, Rec. Trav. Chim., 56, 6 (88° C.). 
* Kruber, D.R.P., 491, 594 (84? C.). 

° Hale and Stoesser, U.S.P. 1,808,849 (82-88? C.). 

? "International Critical Tables”, 1, 244 (87° C.). 


Structure of Carbon Monofluoride 

Ruff and Bretsehneider!, in collaboration with 
Ebert, reported that the X-ray diffraction pattern 
of carbon monofluoride, (CF), had similar (hk.0) 
reflexions to graphite, but that the (0007) and other 
reflexions dependent on the c or carbon inferlayer 
spacing were absent. From this they assumed that in 
carbon monofluoride the graphite structure is re- 
tained with expansion perpendicular to the carbon 
layers and, from a determined density of 2-39, 
calculated the carbon interlayer spacing to be 8:17 A. 
They postulated that the fluorine atoms acquire 
electrons from the carbon rings and that the ions so 
produced lie in a closely packed structure in six 
parallel layers between each pair of carbon planes 
requiring a theoretical carbon interplanar spacing of 
8:08 A. Although, such a structure could reasonably 
account for the low electrical conductivity and ex- 
plosive decomposition of the compoynd, it is very 
doubtful, as pointed out by Bigelow?, whether such 
an arrangement would have even limited, stability. 
Bigelow proposed an alternative structure in which 
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the fluorine atoms lie in two parallel planes about 
each plane of carbon atoms, to which they are linked 
by polarized covalent bonds. Assuming & normal 
C—F bond of about 1-4A., the excessively high 
spacing of 5:3 A. between the planes of fluorine atoms 
was explained by electrostatic repulsion resulting 
from the polarization. 
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(c). ales = (a Ree ma 
INTERLAYER (0002) GRAPHITE (10.0 (cr) Gt. 
REFLECTION (c)w: (10.9 


Carbon monofluoride has recently been prepared in 
this laboratory by the action of fluorine on Acheson 
graphite at temperatures between 420° and 450° C. 
The product is grey-fawn in colour, has an analysis of 
37-2 per cent C, 61-2 per cent F (theoretical for 
CF: 38-7 per cent O, 61-3 per cent F) and a maxi- 
mum density determined by immersion of 2-78 gm. 
per ml. : this density is considerably greater than that 
reported by Ruff and Bretschneider. X-ray diffraction 
photographs of this material are also rather different 
from those described by Ruff and Bretschneider. 
Photometric plots òf the carbon monofluoride pattern, 
together with plots of the original Acheson graphite and 
a sample containing some free graphite for comparison, 
are shown in the accompanying figure. Carbon mono- 
fluoride shows fairly intense low-angle scattering 
terminated by a broad line (not reported by Ruff 
and Bretschneider) corresponding to an interplanar 
spacing of about 6.0 A. In addition, it is seen that 


the other twd strong reflexions with interplanar | 


spacings of 2-23 and 1-30 A. do not coincide with the 
(10.0) and' (11.0) reflexions of graphite, which have 
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spacings of 2-14 and 1-24 A. respectively. The ratio 
of these two spacings for carbon monofluoride is 
1:716 against the theoretical 1-732, that is, 4/3, for 
dio. /Fas.0 in a hexagonal lattice. .It therefore 
seems probable that the carbon atoms in carbon 
monofluoride are arranged similarly to those of 
graphite, with an expansion of the C—C distance 
and a slight distortion from^ the true hexagonal 
arrangement. This hypothesis is supported by the 
observation of two very weak reflexions with spacings 
1-11 and 0-84 A. which can be indexed as (20.0) and 
(12.0) respectively. The calculated average C-—C 
spacing is 1-49 A., compared with the value of 1-42— 
1-43 A. for graphite. 

With the expanded hexagonal lattice, the corre- 
sponding c or carbon interlayer spacing calculated 
from the determined density of 2-78 is 6-3 A. ; and 
it is reasonable to assume that the measured spacing 
of 6-0 A. corresponds to this dimension in the carbon 
monofluoride structure, since the above density is 
likely to be a minimum. The increase of the C—C 
distance to 1:49 A. suggests the loss of part of the 
double-bond character, of this link, and supports 
Bigelow's suggestion of the formation of a polarized 
C—F covalent link. Taking the C—F distance in 
this bond as about 1:5 A., as against the normal 
value of 1-43 A., the distance between the fluorine 
planes would be 3:0 A., which is & reasonable polar- 
ized van der Waals’ separation. The marked change 
in the intensity ratio of the (10.0) : (11.0) reflexions 
from 8:10 in graphite to 10:1 in carbon mono- 
fluoride, and the observation of the (20.0) and (12.0) 
reflexions, support the probability of a fairly rigid 
C—F bond in carbon monofluoride; although the 
actual positions of the fluorine atoms cannot be de- 
duced with any certainty. The absence of general 
(hk.l) reflexions may be caused by a turbostratic 
arrangement? of the carbon/fluorine layer-plane units. 
This may also account for the falling off at higher 
reflexion angles, usually associated with cross-lattice 
reflexions’, of the (10.0) reflexion; but this is diffi- 
cult to reconcile with the symmetrical (11.0) reflexion, 
unless the matter is further complicated by the slight 
distortion from the true hexagonal lattice. 

Calculation of crystallite size from the line broaden- 
ing shown in the diffraction patterns gives 20—40 A. 
in & direction perpendicular to the carbon layers and 
about 50—80 A. in the layers for carbon monofluoride, 
compared with an approximate 200 A. for the original 
graphite. This marked decrease in crystallite size is 
consistent with the reduced van der Waals’ forces 
and the partial utilization of the x-electrons of the 
graphite structure in the formation of C—F bonds. 

Note added in proof. We have since seen a review 
of the work by Rüdorff and Riidorff®, but not their 
original papers. Our experimental results are essen- 
tially similar to theirs, but it is difficult to reconcile 
their proposed ‘hydroaromatic giant molecule’ struct- 
ure with the marked change in reflexion-intensity 
ratio reported by us. 

D. E. PALIN 
K. D. WADSWORTH 
General Chemicals Division, 
Imperial Chemical Industries, Ltd., 
Widnes Laboratory, Widnes. 
May 11. 
1%, anorg. Allgem. Okem., 217, 1 (1984). 
*Ohem. Rev., 40, 83 (1947). 
3 Briscoe and Warren, J. App. Phys., 18, 364 (1942). 
* Warren, Phys, Rev., 59, 693 (1941). 
€ Wiener Ohem. Z., 47, 191 (1944). 
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Peroxide Catalysed Vinyl Polymerization ' 


Iw recent months the.importance of the reactivity 
of the free radicals in polymerization systems has 
been stressed, in- particular the ability of a free 
radical both to initiate and terminate reaction chains’. 
The emphasis, however, has been on the ability of 
the radical in question to terminate the growing 
chains’, and it is the object of the present communica- 
tion to direct attention to the lowered rate of initia- 
tion of growing chains which results from the use 
of certain catalysts. ` 


Temp. 70° 0. 


- 0°40 
0:15 |- 
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0°05 
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fa (Cone. mol.j1.}! 
O—0O—, Benzoyl peroxide. 
A— A~, Di-m-nitrobenzoyl peroxide. 
X— X—, m-Nitrobenzoyl benzoyl peroxide. 
CHE, D1-2,8,4,5-tetrachlorobenzoyl peroxide, 


0-2 0:3 


A feature of peroxide catalysed vinyl polymeriza- 
tions is that the rate of reaction is proportional to 
the square root of the catalyst concentration. This, 
however, is true only for catalysts which generate 
‘active free radicals, when the catalyst is used over 
a wide range of concentrations. The results given 
in the accompanying graph show that in the poly- 
merization of styrene using di-m-nitrobenzoyl per- 
oxide, m-nitrobenzoyl benzoyl peroxide and di(2,3,4,5- 
tetrachlorobenzoyl) peroxide this relationship does 
not hold. Initial rates of reaction were determined, 
as the rate fell off fairly rapidly with time in the case 
of these poor ‘catalysts. Benzoyl peroxide gives a 
good linear agreement. The observed deviation from 


linearity occurs with catalysts which give radicals. 


„of low activity. (It will be shown again that the 
activity of a radical is related to the distribution of 
electron density ; thus electron repelling substituents 
increase the reactivity of a radical, and electron 


attracting substituents lower the reactivity. Meso- ` 


meric effects either supplement or reverse the in- 
duetive effect, depending on the direction of electron 
transfer.) 


When incorporated in the kinetic scheme : 


C —u-— R 
R. + M —kp’> PB. 
P. + M —h Py 
Py + M —kp— Pe ; 
Pre + Pe —Ro Mee 
Py. + R. —hy M; 
Ro + R h R 
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application of the stationary state method of analysis 
| used by Melville and others? gives, when the three 
'termination coefficients are considered to be equal 
: (kt) (the terms having their customary significance) : 


ky ' (M) (R) 
S). mx 
wee EEG 
ME (R) = ki(c) 
(es^ (M) + Vk; (e) ) 
"Thus the reaction-rate : 
— 9M _ ky (M) (R) + kp (M) EP.) 
dio ; P? á 


= ky (M) Je iz (M) + VE) 
: ki ky. (M) + Vikio) 


This reduces to the usual form for zero-order initiation 


when b, = kp This expression gives a linear rela- 
tionship between the reaction-rate and the square 
root of the catalyst concentration only when the 
concentrations used are very small or when ky’ and 
kp are nearly equal. To suggest, as has been done, 
that the three termination constants are equal is & 
great over-simplifieation since, for.definite values of 
kp and kz, at low concentrations of catalyst the rate 
would be dependent upon V/ki(c), which is probably 
hot true. However, preliminary results from the 
intrinsic viscosities of the polymers indicate that 
these fall normally with increase in catalyst con- 
centration, as would be predicted from the above 
scheme. : 


Also : 
F, = V (prop. _ (M) {kp (R.) + k X(P.)) 
V (1mit.) ky (M) (R) 
Eon 
V lks(e) 
W. CoorER 


' Chemical Research Division, 
Dunlop Rubber Co,, Ltd., 
í Fort Dunlop, ‘ 
t Erdington, 
: Birmingham. 
i July 27. 
! Mayo, F. R., and Gregg, R. A., J. Amer. Chem. Soc., 70, 1284 (1948). 


2 Breitenbach, J. W., and Schneider, H., Ber., 70, B, 1088 (1943) ; 
3 4933, 


Chem. Abs., (38), 4914 (1944); also ibid., 2416, 493 
3 For exam] 


ple, Gee, G., and Melville, H. W., Trans. Farad. Soc., 40. 
. 240 (1944). 


Red Lead as a Selective Oxidant E 


' SixcE the fundamental investigations of Dintroth!, 
Criegee?, Malaprade* and Fleury’, lead tetra-acetate 
and periodic acid as selective oxidants have played an 
important part in organic chemistry, particularly for 
the elucidation of the structure of carbohydrates and 
related compounds and also from the préparative 
point of view’. It has been found now that red lead 
(Pb,O,) in many cases can be used successfully 
instead of the above-mentioned oxidants either in 
aqueous acetic-acid medium or in organic solvents 
containing anhydrous acetic acid. It may be sup- 
posed that, in the presence of acetic acid, red lead 
gives rise with a limited velocity to intermediate 
formation of lead tetra-acetate which, in the presence 
of a suitable hydrogen donor,‘ will be promptly re- 
duced to lead diacetate. Therefore, the reaction mix- 
türe never contains an excess of tetra-acetatb. Hence 

i 
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red lead can be more generally used for the oxidation 
of aqueous solutions than lead tetra-acetate itself, as 
this rapidly hydrolyses in aqueous medium into 
uneffective lead dioxide. 

For example, as preliminary experiments show, if 
an aqueous solution of 1 mol. of 1:2-propylene 
glycol is shaken or stirred with a mixture of 1 mol. 
of red lead and 8 mol. of acetic acid (initial acetic 
acid concentration 20-25 per cent) at room tempers- 
ture, the red lead completely disappears within two to 
three hours and the propylene glycol yields, without 
formation of lead dioxide, 1 mol. of formaldehyde 
and 1 mol. of acetaldehyde respectively. One mol. 
of mandelic acid reacts with 1 mol. of red lead, 
yielding quantitatively benzaldehyde and carbon 
dioxide. 1:3,2:4-Diethylidene sorbitol yields an 
aqueous solution of formaldehyde and 2: 4,3: 6- 


diethylidene l-xylose, from which after acid hydrolysis ` 


crystalline I-xylose was obtained. Under the same 
conditions glycerol, sorbitol, mannitol, tartaric acid, 
lactose and sucrose were also smoothly oxidized with- 
out formation of lead dioxide. The oxidation of 
1: 2-propylene glycol and mandelic acid, respectively, 
‘by red lead in a chloroform solution in the presence 
of anhydrous acetic acid gave the same result as was 
obtained in aqueous medium. 

On the other hand, ethylene glycol, «-methyl 
glucoside, diamino-ethane and alanine were not 
oxidized in appreciable amount in aqueous acetic 
acid medium. In these cases the red lead changed 
almost quantitatively within one to two hours into 
lead dioxide and lead diacetate. 

Further studies on the selective oxidative effect 
of red Jead are in progress; the results will be pub- 
lished later elsewhere. 

è L. VARGHA 


i 


Institute of Organic Chemistry, 
“Bolyai” Hungarian University, 
Cluj-Kolozsvar. 

June 17. 


t Ber., 58, 454 (1920); 64, 3050 (1921); 58, 1375 (1923). 
. 2 Ber., 64, 260 (1931); Ann. Chem., 607, 159 (1933). 
3 Bull. Soc. Chim. France, 48, 683 (1928). 
4Q.R. Acad. Sci., Paris, 195, 1895 (1032); 196, 1416 (1988); J. 
e Bem Chim., (8), 17, 313 (1933); (8), 18, 470 (1933); 91, 247 
(1935). 
* Ann. Rep. Chem. Soc., 48, 180 (1946). 


Phosphorylase in Plastids 


IN a previous paper!, a method has been described 
for the detection of the enzyme phosphorylase in 
plant tissues. Briefly, it consists of incubating free- 
hand sections of the tissue, previously freed of starch 
by starvation, in a buffered solution of glucose-1- 
phosphate, and subsequent staining in iodine- 
potassium iodide for the resultant starch. With this 
method a survey has been made of the distribution 
of phosphorylase in the tissues of many higher»? and 
lower? plants. An interesting outcome of these 
observations is the finding that the enzyme is localized 
solely in the plastids. The evidence may be sum- 
marized as follows. 

In the leaves of higher plants (Verbena, tobacco, 
squash, potato, corn, soybean, broad bean, castor 


bean) the enzyme activity is chiefly confined to the , 


mesophyll and the guard cells. In these cells the 
activity is further limited to the chloroplasts. No 
reaction is ever found in the nucleus or the general 
cytoplasm. Each chloroplast may contain one or 
‘several foci of activity, which after prolonged in- 
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cubation fuse to form a large starch grain. Thus 
the localization of the enzyme corresponds well with 
the site of normal starch synthesis as observed by 
Strasburger* and Zirkle*. 

Similarly, in the green alge (Spirogyra, Zygnema, 
Cosmaria) phosphorylase activity is localized in the 
chloroplasts. It bears no observable relation with the 
pyrenoids, and is more or less evenly distributed in 
the plastids. Longer incubation often results in 
plasmolysis and appearance of fine starch granules 
outside the protoplast due, perhaps, to injury and 
leakage. 

In plant parts which contain, plastids coloured 
other than green, for example, the petals of nastur- 
tium and the fruit of tomato, the enzyme is again 
only found in the chromoplasts. 

Meristematic cells and cells not fully differentiated 
generally contain colourless plastids which may turn 
green later on. It is in these leucoplasts that phos- 
phorylase activity resides, as proved in the embryos 
and seedlings of soybean, broad bean, potato, corn, 
ete. Each leucoplast may contain several centres of 
activity. Long incubation results in filling up the 
whole cells with starch, and some evidence of plasmo- 
lysis. In some cases (soybean) minute starch-like 
particles can be seen in the cytoplasm. They may 
have come from broken plastids or are masked original 
reserve?, since they also appear in boiled sections 
and without incubation with glucose-1-phosphate. 
Sections of these tissues have also been made with 
the paraffin method and stained to bring out the cyto- 
plasmic components. Again the enzyme activity is 
traceable to the leucoplasts, and no relation can be 
established with mitochondria or other cytoplasmic 
constituents’. : . 

In plants without visible plastids, for example, the 
blue-green alga Oscillatoria and the fungus Rhizopus, 
phosphorylase activity is found dispersed in the 
cytoplasm and gives rise to finely divided granules 
of starch or glycogen®. Long incubation results in 
whole sections of cells stained with iodine. Whether 
these loci of activity bear any relation to specific 
cytoplasmic entities remains to be investigated. 

The only exception to the phosphorylase-plastid 
coincidence so far is found in the case of the red 
alge. In Batrachospermum, reddish-brown staining 
polysaccharide formed from  glucose-1-phosphate 
appears not in the chromatophores but scattered in 
the general cytoplasm?. It is interesting to note here 
that, in normal growth, the reserve polysaccharide of 
these alge has long been known to be separate from 
the chromatophores‘. Hypotheses have been ad- 
vanced as to the origin of these particles of ‘Floridean 
starch’. They are supposed either to have originated 
in the cytoplasm itself or grown out of the plastids. 
Our result supports the first contention, since the. 
responsible enzyme phosphorylase is shown to be 
outside the plastids. 

It may be added here that phosphorylase activity 
is not normally detectable in plant parts which form 
no starch. Examples are found in the shoot of onion’ 
and the petals of a number of flowers. Plants norm- 
ally poor in the polysaccharide, for example, castor 
bean, are also low in phosphorylase activity?. In 
germinating seeds the number of starch grains finally 
formed in a cell is always smaller than the detectable 
loci of phosphorylase activity?. 

Summing up, we may say that phosphorylase in 
plants is localized in the plastids. No activity has 
been found in the nucleus and, except in the blue- 
green and red alge and in fungi, in the cytoplasm. 
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The result lends support to the statement of Schimper 


and of Meyer‘ that starch is always formed in the ; 


plastids. It confirms also the anticipation of Hanes® 
that starch formation in the plastid (for that matter 
also, outside the plastid, ef. Batrachospermum) is 
due to:the phosphorylase mechanism. 
H. C. Yin 
Botany Department, 
National Peking University, 
Peiping. 

! Sun, C. 

Peking "University (1948). 
2 Yin, H. C., and Sun, C. N. Science, 105, 650 (1947) ; Science Record, 
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> Tung, Y. T., and Yin, H. C., Fiftieth Anniversary Papers, National 

Peking University (1948). . 
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Vestibular Effect of Streptomycin in 
the Mouse 
Ur to the present, experimental methods. have 
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| Ehrlich? discovered when he described the ‘artificial’ 
; dancing mouse. There appear to be no other com- 
ı pounds which, in the same conditions, display such a 
! property. ` 
| R. CAvussÉ 
i I. GONDET 
i . B. VALLANOIEN 
* Laboratoire d'Otologie Expérimentale, ‘ 
| École Pratique des Hautes Études, 
' i Paris. 
June 18. i ' 
| ! Molitor, H., Graessle, O. E., Kuna, S., Mushett, C. W., and Silber 
: RH, J. Pharm. Exp. Therap., 88, 151 (1940). 
| ? Magnus, R., ''Kürperstellung" (Berlin, 1924). 
, * Of. C.R. Soc. Biol., 142, 45 (1048). 
‘4 Ehrlich, P., Berl. Klin. Wochens., 44, 280 (1907). 


i 


; Permeability of Muscle Cells 


SIN the advent of artificial radioactive elements, 
‘a considerable amount of work on the exchange of 
Habelled ions or moleeules against unlabelled ones of 
ithe same chemical nature has been carried out on 


yielded very little information concerning vestibular ;biological material. Krogh has reviewed’ a number 
toxicity due to streptornycin; in medical practice ‘0f applications of the technique to exchanges between 
these accidents are very frequent (80-90 per cent of ‘living cells and their surroundings, and Ussing? re- 
cases treated). Indeed, the fundamental work of ‘ports results obtained for the exchange of sodium 
Molitor and his collaborators leads to the conclusion between isolated muscle and Ringer solution. The 
that most of the animals used in laboratory work remarks made by A. V. Hill* concerning measure- 
show no recognizable vestibular disturbance, whether ‘ments of so-called permeability of tissues appear to 
as the result of a single heavy dose of streptomycin ‘have been overlooked. He emphasized that diffusion 
or of several fractional doses administered over a ‘might play the most important part in determining 
period of time. According to Molitor!, dogs are the ithe rate of transfer of dissolved substances from 
only animals which show any evidence of cerebellar lymph to tissue, even when the size of the tissue is 
or vestibular damage comparable to that which has Only that of, say; a frog sartorius muscle. It appears, 
been observed in human beings, whereas mice, frogs, therefore, necessary when attempting to study cell- 
rats and guinea pigs are unaffected. Although wall permeability either to use single cells, or to 
Molitor kept under observation a considerable num- make allowance for the effect of diffusion being the 
ber of animals, we believe that his conclusions should means by which the extra-cellular fluid comes into 
not be accepted as final. : eventual equilibrium with the fluid surrounding the 

Our researches involved: (1) developing pro- assembly of cells. Experiments made in vivo will be 
cedures which would enable us to study the vestibular less affected by the retarding influence of diffusion 
function in the mouse; (2) the development of a than will those made in vitro. This is because in the 
suitable technique of labyrinthectoniy for these : former case the blood-flow through the capillaries 
animals, and a study of the phenomena which follow brings the substance being investigated into the 


upon this operation, whether unilateral or bilateral; interior of the tissue. 
(3) the study of the reactions of a mouse upon 
receiving a single heavy dose of streptomycin or 
fractional doses over a period of time. By proceeding 


| We have been making measurements of the rates 
of exchange of sodium and potassium between. 
isolated frog sartorii and the surrounding medium. 


on these lines, we have been able to demonstrate a Equations describing the time-course of the combined 
vestibular toxicity of streptomycin in the mouse,  permestion-diffusion process have been obtained. 
moderate in the ease of acute intoxication, clear in These allow the calculation-of the apparent diffusion 
the case of chronic intoxication’. When a heavy constant of sodium in the extra-cellular spaco.of the 
dose is administered, the response to the rotation Muscle, and of the permeability to sodium and 
test is in the nature of hyper-excitability. In chronic potassium. The apparent diffusion constant for 
intoxication (30 mgm. in two daily doses), after about Sodium is 2-0 x 107° cm.*/sec., which is a third of 
a week, a syndrome appeared which was progressively the value in freé solution; this would correspond 
accentuated, and reproduced, in a lesser and variable to the ion having to traverse a path 4/3 times the 


degree, the effects of destruction of the labyrinth on Measured distance between outside and centre, which 
both sides, namely, agitation, violent movements of 
the head in a vertical plane, absence of reaction to 
rotation, circling or waltzing, total loss of equilibrium 
and inevitable drowning in the swimming test. _ 

In the mouse, then, the vestibular apparatus is 
remarkably sensitive to the action of streptomycin, 
a circumstance highly favourable for the study of 
this action, which at present is still very obscure. 

Streptomycin is one of the two substances which 
are known to have specific tòxic properties on the 
vestibular apparatus, the other being arsacetin, as 


is not far from that expected if it has to pass round a : 
series of cylinders. The permeability constant has 
to be defined, as there is no generally accepted formu- 
lation. For a cell in which the total concentration 
of the ion in question is static (that is, irrespective 
of whether the ions are labelled or not), the amount 
of ion entering per unit time equals the amount being 
lost, and we can write 


i PM, PjMi 
fór the equilibrium of total M, &nd 
i 


930 
V dM;* 


S ` dt 





= PM,* — PiMi* 


for the rate of change of internal M*, where V is 
cell volume, S'.is cell surface, and the suffixes 7 and 
o distinguish internal and external concentrations of 
the ion M, and an asterisk denotes labelled M. The 
P’s are the two permeability- constants. 

Krogh? discussed P;; but Conway‘ pointed out 
that Po is the figure which measures the amount of M 
sentering the cell per unit time and area, when the 
external concentration of M is unity. As the con- 
centration can be measured in arbitrary units per 
unit volume, the result is that Pe, expresses the 
amount entering the cell in terms of the quantity 
of M per unit volume in the solution; and if Pg is a 
true constant, the quantity entering the cell per unit 
time and area will be linearly related to the concentra- 
tion of M in the external solution. We have. found 
that this is the case in the physiological range of 
potassium and sodium concentrations, and Peg for 
sodium is about 0:0004 cm. hr. and for potassium 
about 0-0038 cm. hr.-. 

A full description of the methods and results will 
appear later. 

E. J. HARRIS 
G. P. Burn 


Biophysics Unit, 
University College, 
London, W.C.1. 
July 19. 
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In vitro Effect of Penicillin on Prothrombin 
Activity of Bovine Plasma 


Moldavsky, Hasselbrock and , Caternob* have 
recently reported that both oral and intramuscular 
injections of penicillin consistently shorten the 
coagulation time of normal blood and produce a 
non-retractile clot. They also observed decreased 
bleeding-times in patients receiving penicillin. J. H. 
Lewis? investigated more thoroughly the effect of 
penicillin on blood coagulation in both normal and 
heemophiliac subjects. In vitro tests indicated that 
oral and intramuscular administration of penicillin 
did not have any effect on the blood-coagulating 
mechanism in either, in spite of high plasma penicillin 
levels. His in vitro tests to determine the effect of 
penicillin at various concentrations on the coagulation 
time of normal and hemophiliac blood showed no 
change on the coagulation time. 

In view of the contradictory nature of such results 
and the clinical application of Moldavsky, Hassel- 
brock and Caterno’s' finding (‘the possible use of 
penicillin as a hemostat and the danger of intra- 
muscular clotting”), the influence of penicillin on 
prothrombin activity was investigated. 

In vitro experiments conducted in this laboratory 
have shown that penicillin at a concentration of 
3,400 units and more increases the prothrombin time 
of bovine blood plasma, while concentrations lower 
than this appear to decrease the prothrombin time. 
The effect of penicillin at lower concentrations is not, 
however, very significant. Further work is in-progress. 
The result. of -a typical experiment is given in the 
accompanying table. 
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Incubation at 37? C. for 2 hours 


Final concentration of penicillin (Oxford Prothrombin time 
units) in the total volume of the mixture (in sec.) of 0:5 c.c. 
(1-4 c.c.) containing 0-4 c.c. of bovine of resultant mix- 


December | 1, 


plasma ture 
19,500 120 
10,200 70 
,400 42 
1,700 34 
426 30 
106 30 
Control 
0*4 o.c. plasma plus 1*0 c.c. distilled water : 37 


Our thanks are due to Prof. V. Subrahmanyan 
for his interest in this investigation. We wish to 
thank the Indian Research Fund Association for 
the award of a fellowship to one of us (I. M.C.). 

I. M. CHAK 
Department of Biochemistry, 
J. F. PEREIRA 
Department of Fermentation Technology, 
K. V. 
Department of Biochemistry, 
Indian Institute of Science, 
. Bangalore. 
June 18. 
! Science, 102 (1945). 
* Lancet (Oct. 27, 1945). 
3 Proc. Soc. Exp. Biol. and Med., 03, 538 (Dec. 1946). 
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Symbiotic Micro-organisms of Aphids and 
Fixation of Atmospheric Nitrogen 


Many insects have associated with them specific 
micro-organisms, often present in special organs, 
which are passed on from generation to generation. 
Their function is in most cases unknown. In 
many instances where it has been possible to rear 
sterile insects lacking their symbionts, these have 
been stunted in growth and deformed, in other 
cases such insects have been found to develop in an 
apparently perfectly normal manner’. Fraenkel and 
Blewett? have shown that the poor growth of sterile 
larve of certain beetles, without their usual sym- 
bionts, may be restored to normal by the addition 
of certain factors of the vitamin B complex. In this 
case the role of the symbionts appears to be to pro- 
vide the insect with these substances. Jt has been 
suggested from time to time, and more recently by 
Toth, that the symbionts are in many cases capable 
of assimilating gaseous nitrogen from the atmosphere. 
In his monograph?, Toth concludes that a large 
number of insect species, including aphids, are able 
to fix nitrogen with the aid of their symbionts. 

The direct experimental evidence for this con- 
clusion rests on what is called ‘the surviving system 
technique’. In this technique, aphids are ground up 
in a nutrient solution containing glucose and oxalo- 
acetate, incubated at a suitable temperature and pH, | 
and the increase in nitrogen content of the system 
(assumed to be due to fixation by the symbionts) 
measured by micro-Kjeldahl analysis. Following 
Toth’s procedure exactly, I have measured the 
changes in total nitrogen content of such ‘surviving 
systems’ produced by grinding young individuals 
from actively multiplying colonies of either Myzus 
persice or Doralis fabe in a nutrient medium 
(MgSO, 1 gm.; NaCO, 1 gm.; glucose, 5 gm.; 
oxaloacetic acid, 1:3 gm.; CaCO,, 2 gm.; in M/20 
phosphate buffer, pH 7, to 1 litre). These cultures 
were incubated, with shaking, either at 15°C. or 
24°C. In all cases no increase in nitrogen content 
was observed—occasionally nitrogen was lost. Such 
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cultures are by no means sterile and the nitrogen 
gains observed by Toth might equally well be ascribed | 
either to the symbionts or to contaminant micro- 
organisms. 
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which young feeding colonies of Myzus persice or 
Doralis fabe were left in sn atmosphere of oxygen 
and nitrogen containing 31:5 per cent of the stable 
isotope nitrogen-15. After 20-64 hr. the insect | 
material, together with leaf material controls, was 
assayed for nitrogen-15. No uptake of nitrogen-15 


by the insects could be detected. An uptake of nitro- ' 


gen gas equal to 0-03 per cent of the total nitrogen ' 
content of the insects would easily have been ob- 


served. It is apparent that the aphids used in these | 


experiments showed no trace of nitrogen-fixing 
activity. 

The question remains whether, in view of their 
high rate of proliferation, aphids can obtgin enough 
nitrogenous foods from the plant to balance their 
nitrogen economy. After considering the ratios of 
protein to carbohydrate in aphid food and excreta, 
Toth? considers this is not possible. He quotes the 
following figures of the composition of the solid 
material taken in and of that excreted. 


Protein Carbohydrate 

(per cent) (per cent) 
Food 1-2-(5) 90 
Excreta 8:5 93 


However, if Maskell and Mason’s‘ figures for the 
amounts of nitrogen and carbohydrate in the sieve 
tubes of cotton plants are representative, the amount 
of nitrogen taken in must be much higher. They 
found sich sieve tubes to contain 1 gm. nitrogen/100 
ml. water and 5-95 gm. carbohydrate/100 ml. 


total nitrogen 
"carbohydrate — 16-8 per cent). Furthermore, 


to compute the nitrogen balance of the insects,-it is 
also necessary to know their rates of feeding and of 
proliferation. By following the increase in weight 
of single aphids (Myzus persice), Lea, Markham and 
K. M. Smith (unpublished) found the rate of uptake 
of food by a single aphid feeding on tobacco leaves to 
vary between 9 ugm. and 35 ugm./hr., with a mean of 
25. Assuming the density of the food solution to be 
l, and using the data of Maskell and Mason, it is 
seen (taking the mean rate of food uptake) that this 
corresponds to an uptake of combined nitrogen from 
the phloem of at least 0-25 ugm./hr. The total nitro- 
gen content of an aphid is about 14:5 ugm. These 
aphids would thus double their nitrogen content in 58 
hr. They were producing few offspring, and this doubl- 
ing period falls well within the wide variability in rates 
of aphid multiplication. (Nitrogen lost by excretion 
has been neglected in this calculation, as it would 
appear to be negligible compared with that taken in.) 
It is interesting to note here that more than a 
hundred years ago Boussingault’, from measurements 
of nitrogen contents of food and excreta of a cow, 
a horse and a turtle-dove, concluded that these 
animals do not fix nitrogen. 

Finally, the mere fact that Peklo?, from a study 
of the morphology of the symbiotic micro-organisms 
of aphids, places these in the Azotobacter group, 
gives no direct evidence that they are capable of 
fixing nitrogen. 

From the above experiments the conclusion must 
be drawn that aphids do not take up nitrogen from 
the air. I wish to thank Dr. A. S. McFarlane for 
supplying the nitrogen-15, and Dr. Bentley, of the 
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A further series of experiments was carried out in . 
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| 1 Steinhaus, E. A., 
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National Institute for Medical Research, for carrying 
out the nitrogen-15 assays. 
J, D. SMITE 
Molteno Institute, 
University of Cambridge. 
Oct. 12. 
“Insect Microbiology’ (New York, 1946). 
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Activation of Unfertilized Sea Urchin 
Eggs by Trypsin 
PREviovus workers}? have reported that commercial 
; trypsin, crystalline trypsin and chymotrypsin are all 
‘able to activate the nuclei of unfertilized sea urchin 
| eggs. The elevation of fertilization membranes has 
, also been reported after treatment with low con- 
centrations of crystalline trypsin!. In unfertilized 
i Pomatoceros eggs, crystalline trypsin and chymo- 
‘trypsin cause the formation of typical fertilization 
.eones, but do not activate the nuclei?. 
| As it is of interest to know to what extent the 
! cytoplasm and the surface of the egg are involved in 
! the parthenogenetic activation of sea urchin eggs by 
! proteolytic enzymes, & reinvestigation of the whole 
‘subject has been undertaken, and a preliminary 
jaccount of the results is given below. 
The experiments described have been carried out 
; on the eggs of Psammechinus microtuberculatus (Blv.). 
„A 0-5 per cent solution of undialysed commercial 
‘trypsin (Kahlbaum) at pH. 7-8-8:0 produced nuclear 
‘changes in 50-100 per cent of these eggs after two 
to four hours. The extent to which the nuclei were 
jactivated showed some variation, due, no doubt, to 
‘variations in the maturity of the eggs, taken from 
‘various females. The effect of the trypsin on the 
Inuclei was to make them become enlarged but still 
‘with a distinct nuclear membrane. In some eggs 
ithis was followed by disintegration of the nuclear 
‘membranes and monaster formation. Within this 
space of time nuclear division rarely took place. 
‘After 5-8 hours irregular cleavage occurred in up to 
60 per cent of the eggs. 
i When placed in hypertonic salt solution (0-6 c.c. 
of 2-5 N sodium chloride to 2 c.c. of egg suspension) 
the trypsin-treated eggs containing activated nuclei 
became spherical with smooth surfaces, as occurs 
in freshly fertilized eggs after similar treatment and 
in contrast to the wrinkled surfaces of unfertilized 
and unactivated eggs. This must indicate changes 
in the cortical layers of the eggs+5. Angular plasmo- 
lysis, the ‘characteristic response ‘of older fartilized 
eggs to this treatment, did not occur. 
| After 4-6 hours there was found on the surface of 
trypsin-treated eggs a thin layer, presumably of ex- 
truded cortical material. During normal fertilization, 
cortical material is extruded and participates in the 
formation of the fertilization membrane (cf. ref. 2). 
The layer of extruded material may indicate a slight 
activation of the egg surface in the direction of the 
formation of a fertilization membrane; but a fertiliza- 
tion membrane cannot be formed as the vitelline 
membrane, which forms the basis of the fertilization 
membrane, is digested by trypsin of this strength’. 
i The hyaline layer, which is differentigted after 
normal fertilization, is broken down rapidly in trypsin 
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solution, and when fertilization occurs in the presence 
of trypsin the hyaline layer is not formed’. It is 
unlikely, therefore, that the layer of extruded 
material has any affinities with the hyaline layer. 

Experiments with crystalline.trypsin and chymo- 
trypsin gave no activation ‘of the nuclei or of the 
surfaces of the Psammechinus eggs, and thus the 
results of previous workers have not been confirmed; 
at least in respect to this species. 

The results with commercial trypsin show that 
activation is more comprehensive than was formerly 
thought, the activation involving the surface of the 
eggs as well as the nucleus. The destrgction of the 
surface layers of the egg by the trypsin prevents, 
however, the possible expression of the surface phe- 
nomena associated with normal fertilization. 


'The negative results with crystalline trypsin and 


chymotrypsin indicate that the activating substance 
in commercial trypsin may be neither trypsin nor 
chymotrypsin, as was formerly supposed. 
AAGE BOHUS JENSEN _ 
Zoological Station, 
Naples. 
June 24. 
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Soil Phosphate Uptake as Influenced by 
Phosphatic Fertilizer 


PERENNIAL rye-grass was sown in small pots 
(12 em. in diameter) on August 3, and harvested on 
October 22, 1947. Seven plants per pot were grown, 
and six replicate pots per treatment were provided. 
Two top soils from North Auckland Province, both 
very poor in available phosphate, were usod. The 
Maunu loam derived from basalt is akin to a lateritic 
type; the Wharekohe silt loam, derived from an 
early tertiary claystone, is a mature podsol. They 
are classified respectively as "immature red brown 
loam” and "strongly podsolized yellow earth" by the 
New Zealand Soil Survey. Primary calcium phosphate 
labelled with radioactive phosphorus was used as 
fertilizer in amounts equivalent to 100 mgm. P,O; 
per pot, this being roughly equal to a rate of 100 
kgm. P,O, per hectare, calculated on an area basis. 
Dry-matter yields, total phosphorus and radio- 
activity were determined in the harvested planis. 

The accompanying table gives some of the results 
obtaindd,.the figures referring to sums of six replicates 
(pots). A full account will be published elsewhere. 


` Maunu loam Wharekohe silt loam 
1 per cent citric acid soluble 


P404 per cent 0-009 0-001 
O, added (mgm.) 0 600 0 000 
leris (tops and roots) in gm. 0-61 866 0-84 1824 
P,O, taken up by plants (mgm.) 
From fertilizer 0 37.2 0 95:5 
From soil 11 3°3 1:66 14:6 
Total 11 40°5 1:05 110:0 


Thus plants that received the phosphatic fertilizer 
took up three to eight times as much P,O, from 
the original soil phosphate as the controls. 

This experiment was finished when there came to 
hand a paper by Spinks and Barber!, who, using a 
radioactive tracer technique, obtained similar results 
with wheat. The occurrence of this phenomenon can 
thus be accepted as well established. 
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To my knowledge, the first hint that phosphate 
fertilizer might in some circumstances stimulate the 
uptake of phosphorus from the soil came from 
Leopold Zaleski? (the paper appeared probably in 
the twenties, but unfortunately at the moment I am 
not able to give a more exact reference). In his 
experiments small doses of superphosphate placed 
beneath oat seeds increased the phosphorus uptake 
by more than the amount of phosphorus contained 
in these small doses, thus giving an apparent re- 
recovery or utilization of more than 100 per cent. 
Without a tracer technique, however, it would not 
have been possible to prove a stimulating effect of 
this kind in conditions less definite than those of 
Zaleski’s experiment. 


December 


K. SrRzEMIEXSEI 
Soil Bureau, 
Department of Scientific and Industrial Research, 
Wellington, New Zealand. 
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A Simple Apparatus for Adding Seitz-Filtered 
Components Aseptically to Embryo 
Culture Media . 


Iw attempting to culture excised immature plant 
embryos, it is frequently desirable to avoid auto- 
claving the nutrilite components (for example, malt 
extract). These are usually Seitz-filtered separately 
and transferred by pipette to the individual culture 
vials containing the previously autoclaved sugar and 
inorganic components of the medium. To workers 
unskilled in bacteriological methods, this represents 
a tedious and time-consuming operation. 

The apparatus illustrated 
is simpler to handle and 
satisfactorily avoids contam- 
ination. Essentially it con- 
sists of a separatory type 
funnel with side vent to 
which can be attached a 
simple bacterial trap 4, 
namely, a glass tube with 
one end partially closed, 
filled with loosely packed 

cotton-wool. The apparatus 
is autoclaved before use, the 
apertures at B and CO being 
t E plugged with cotton-wool, 
and the stop-cock D closed. 
d Bacterial trap; (B) Seitz 

ter; (C) glass shield ; (D) 

stop-cock; (E) culturé vial 





During filtration, suction is 
applied through A, the par- 
tially sealed orifice prevent- 
ing withdrawal of the contents of the trap. After 
filtration, the shield C is unplugged, and the requisite 
number of drops (previously calibrated) added to the 
culture vials through the stop-cock D. The diameter 
of the shield should be slightly greater than the 
diameter of the culture vials #,*which can then be 
inserted as illustrated while the filtrate is added. 
The bacterial trap A allows air to pass into the 
apparatus without contaminating the filtrate as the 
latter is withdrawn. f 
S. G. STEPHENS 
Department of Agronomy, 
Texas Agricultural Experiment Station, 
College Station, Texas. 
July 6. 
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Correlation Between Lewis Blood Group | 
and Secretor Character in Man 


A NEW blood group character, designated as 
‘Lewis’, was first described by Mourant}, who found 
that the blood of 25 per cent of English people con- 
tained the Lewis factor, and that this group character 
is independent serologically of the ABO, MN, Rh, P, 
Lutheran and Kell systems. Somewhat later, 
Andresen? described ‘anti-L sera’ which are now 
known to be anti-Lowis sera. These sera agglutinated 


the red cells of 21 per cent of adult Danes and tbe : 


cells of about 70 per cent of Danish children less 
than seven months old. Andresen put forward the 
view that the Lewis blood group was inherited by 


means of two allelomorphie genes L and 1, the three ' 
possible genotypes being LL, Ll and ll. -The data | 


observed indicated that anti-Lewis serum agglutin- 
ates the red cells of adults if they are of genotype LL 


only, whereas in young children the'genotype Ll is | 


also detectable. 

I have observed that the Lewis blood group 
character is intimately correlated- with the secretor— 
non-secretor status within the 4BO classification, 
Lewis-positive adult persons being non-sscretors. 
This statement is based.on the results obtained in 
the determination of the secretor type of twenty 
Lewis-positive and forty-two Lewis-negative persons. 
The twenty Lewis-positive persons were all non- 
secretors. Of the Lewis-negatives, forty-one were 
secretors and one (group 4,) was a non-secretor., On 
the basis of probability, i& would appear that this 
result cannot be attributed to chance. In this sample 
the proportion of non-seeretors is somewhat in excess 
of that found in the general population; there has, 
indeed, been a deliberate selection of Lewis-positive 
persons. 

The classification of persons as secretors or non- 
secretors for the A, B and the so-called O factors was 
made by agglutination inhibition tests, using freshly 
collected and boiled saliva as inhibiting agent. The 
salivas from persons of group A (6 Lewis-positive, 
19 Lewis-negative), B (1 Lewis-positive, 2 Lewis- 
negative) and AB (1 Lewis-positive, 2 Lewis-negative) 
were tested for inhibition of «- and f-agglutinins 
respectively. The salivas from persons of group O 
(12 Lewis-positive and 19 Lewis-negative) were 
examined with the following ‘anti-O-sera’: (1) Serum 
from a rabbit immunized with blood group substance 
obtained and purified from ovarian cysts of secretors 
of group O?. (2) A selected specimen of serum 
from the eel Anguilla vulgarist?. (3) Serum from a 
chicken immunized with suspensions of Shigella 
Shige’. Group O erythrocytes believed to represent 
the genotypes LL, Ll and ll of Andresen were 

‘agglutinated to the same titre by these sera. 

Preliminary observations show that the salivas of 
Lewis-positive persons (non-secretors of the A, B and 
H substances) may inhibit the action of a strongly 
agglutinating dose of anti-Lewis serum at a dilution 
of 1: 100 or more. The salivas of most Lewis-negative 
persons, possibly heterozygotes, show some power. 
of inhibiting the action of Lewis agglutinins. Other 
salivas from Lewis-negative persons do not neutralize 
anti-Lewis serum. 

Witebsky and Klendshoj* observed that the water- 
soluble substances in the secretions of those persons, 
classified as non-secretors owing to their inability, 
to secrete the A, B or ‘O’ (now called H)? substances, 
were nevertheless similar in general chemical proper- 
ties to the A, B and O substances. A mucoid material 
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possessing chemical characters common to the group 
' substances and isolated from pseudomucinous ovarian 
cyst fluids obtained from secretors and non-secrotors 
ı has been examined. The material inhibits completely 
and at high dilutions the action of two to three 
strongly agglutinating doses of anti-Lewis serum on 
Lewis-positive O cells?. Investigations in this field 
are being continued. 

I wish to convey my sincere thanks to Dr. W. T. J. 
Morgan, Dr. R. R. Race, Miss Ruth Sanger and Dr. 
A. E. Mourant for their valuable advice and help. 
R. GRUBB* 


- we w 


' Lister Institute, London, S.W.1. 
i Oct. 29. 


* Address: Department of Bacteriology, University, Lund, Sweden. 
! Mourant, A. E., Nature, 158, 237 (1940). 
? Andresén, P. H., Acta Path. Microbiol. Scand., 24, 010 (1947). 


? Morgan, W. T. J., and Waddell, M. B. R., Brit. J. Hap. Path., 
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Equations of Piezoelectricity 


REoENTLY, Dr. Richard K, Cook? has criticized as 
errors certain equations in my book? in which mixed 
‘units occur. In particular, he points to my Eq. (1), 

which expresses the energy stored in a crystal upon 
which an arbitraty mechanical strain and an arbitrary 
,electric field are impressed. His assertion that 
, the reader is therefore obliged to examine closely 
‘the origin of the formulæ he uses” would be more 
leonvineing if he had cited instances in which an 
jincorreet conclusion has been drawn from Eq. (1). 
"This equation is: 
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à JoC0* 
l tie £9 X Sh + O X pus. 
[where the c's are elastic constants at constant field, 
the S’s are strain-components, «»" is the dielectric 
lsusceptibility of the clamped crystal, E the field- 
istrength, e a piezo-electric stress-constant, J is the 
mechanical equivalent of heat in ergs per calorie, 
lp is the density, C the specific heat in cal.gm.-! deg."!, 
IT the absolute temperature, 0 = AT is a small change 
in temperáture, g is a thermo-elastic constant, and 
p a pyro-electric constant. 

à Dr. Cook's objection is to the use, in the same 
equation, of the co-ordinate S along with E, which 
may be regarded as a generalized force. 

It should be recalled that mixed units occur in 
some of the classical equations in thermodynamics. 
In piezo-electric theory, following the method of 
thermodynamics, they were used by Voigt, for 
example, on p. 816 of his Tanbu | der Kristall- 
physik"; they occur in the treatment of electro- 
elastic phenomena by Born, and in such handbooks 
às that of Geiger and Scheel and the ““Encyclopidie 
der mathematischen Wissenschaften". There is 


. therefore nothing novel in the use of mixed units 


in certain energy equations. It is true that in inter- 
preting the derivatives of my Eq. (1) it is necessary 
-—as was also the case with Voigt——to «distinguish 
carefully between internal and externally impressed 
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stresses; the same may be said of my Eqs. (243) 
and (243a). Equations (1), (243) and (243a), although 
thermodynamically correct, are not such that their 
derivatives lead immediately to the desired results. 
Nevertheless, the relations between mechanical and 
electrieal quantities, in the commonly accepted form 
of coupling equations with stresses applied externally, 
are obtained by appropriate treatment of these de- 
rivatives, as may be seen by inspection of my Eqs. 
(186), (240), (248a) and (250). 

On page 246 of my book are four equations analog- 
ous to tho expressions for the internal energy U, 
the Helmholtz function A, the Gibbs function G, and 
the enthalpy H. Although the analogies are not 
exact, the equations were formulated as leading to 
the defining expressions for the piezo-electric 
coefficients. . 

More recently, I have undertaken the formulation 
of a set of equations in the form of exact differentials, 
such that, when integrated, the partial differentials 
lead directly to expressions for the coupling between 
thermal, mechanical‘ and electrical quantities. It 
turns out that this can be done very simply by adding 
to the thermal and mechanical terms in the dU, dH, 
dA and dG functions, further terms expressing the 
electrical contribution to the energy. In the equations 
below, the field-strength Æ and polarization P are 
treated as generalized force and co-ordinate, re- 
spectively. Absolute temperature and entropy are 
denoted by © and o, while the stress and strain 
matrices are denoted by T and SS. With solids, — 7 
and S replace the pressure p and volume v that 
are used in the case of gases or vapours; here each 
component of T is considered as positive when it 
tends to produce a positive component of S. The 
equations are : 


dU = de + TdS + EdP 
dH = Odo — SdT + EdP 
dA = — cdO + TdS — PdE 
dG = — odO — SdT — PdE 


From Maxwell’s relations, and assuming (over a 
limited range) known linear relations between O and 
6, between T and: S, and between E and P, one can 
integrate and find equations for U, H, A and G. 
(The extension of the thermodynamic equations to 
include electrical parameters was developed inde- 
pendently by Prof. K. S. Van Dyke and discussed 
by him in “A Manual of Piezoelectric Data”, Fifth 
Semi-Annual Report to U.S. Army Signal Corps, 
Part IL, under Contract No. W28—003 sc-1556 with 
Wesleyan University, January 20, 1948. I am 
indebted to him, and also to Dr. J. S. Mendousse, for 
helpful suggestions.) The partial derivatives of these 
equations yield at once the usual equations for 
coupling, in which the externally applied stress and 
the actual field in the crystal are given directly. These 
coupling equations may be regarded as equations of 
state. ‘The equation for dG leads to Eq. (2) in my 
book. The equations for dA, dU and dH lead, 
respectively, to modifications of my Eqs. (1), (243) 
and (243a). . 

It is easily shown that d.A as expressed above is 
related to d£, as obtained from my Eq. (1), as follows : 

dé = — dA + 2cESdS. 
The fact that in using Eq. (1) & discrimination had 
to be made between internal and external piezo- 
electric stresses may be said to be due to the presence 
of the terpa 2cESdS. If I had written Eq. (1) with the 
sign of the first term ‘reversed, dë would have been 
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the same as — dA and all stresses in the derivatives 
would have been external. i 

Equations similar to the foregoing may also be 
written, in which the polarization P is replaced by 
the displacement D. 

WALTER G. CADY 
Wesleyan University, 
Middletown, Conn. 
Sept. 2. 


Cook, Nature, 161, 524 (1948). ; 
3? “Piezoelectricity’’ (McGraw-Hill Book Co., Inc., New York, 1940). 


Pulsating Stars and Nuclear Energy 


THE explosion in an ‘atom bomb’ occurs when two 
masses of uranium-235, each too small to retain 
sufficient neutrons to start a chain reaction, are 
brought into juxtaposition within a certain critical 
volume. A similar state of affairs will account for 
the phenomena of pulsating stars, but with this 
difference, that whereas in terrestrial experiments 
the reacting material is dissipated by the force of the 
explosion, in the interior of a star those heavy nuclei 
which have escaped fission during the course of one, 
explosion are reconcentrated by gravitational at- 
traction and are available as a neutron source, or for 
fission, a few days later. 

The data necessary for mathematical investigation 
have not yet been fully released,.but it may be 
assumed that heavy nuclei will gravitate toward the 
centre of a star when convection currents and other 
types of instability have subsided. With the im- 
measurably larger quantities of available matter as 
compared with terrestrial standards, the’ critical 
conditions of explosion will be quite different. 
Instead of a few grams or kilograms of highly con- 
centrated fissile material brought together into a 
critical volume measured in cubic centimetres, it is 
possible that neutron generation will exceed dissipa- 
tion when the necessary minimum number of tons is 


- concentrated into a space of thousands or millions of 


cubic kilometres. If the pressure of radiation en- 
gendered by nuclear fission is great enough to over- 
come the structural forces in the star, it will reach 
the surface and carry away with it a halo of gaseous 
material, and this is clearly seen in the case of a 
nova. If, however, the gravitational field and the 
opacity of the star are sufficient to withstand the 
pressure, the greater part of the explosion will be 
kept within the bounds of the star, and after a period 
of expansion and increased luminosity the star will 
collapse under its gravitational field, until the re- 
active materials have again been brought together 
in sufficient concentration to start another cycle. 
Although mathematical proof is not yet available, 


' this suggestion will account in general terms for the 


successive phases in the cycle of the Cepheid variables 
—the rapid expansion with little change of surface 
brightness, due to a wave of compression from within ; 
the slower collapse under gravitational force, showing 
irregularities due to secondary waves; the quantita- 
tive relation between absolute magnitude and period ; 
and the almost limitless supply of energy. In the 
case of supernovs, quantitative considerations of the 
energy radiated support the belief that the origin 
of the energy is & nuclear chain reaction’. 
D. SrANLEY-JONES 
Buckshead, Townshend, - 
Hayle, Cornwall. 
1 Nature, 162, 627 (1948). 
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ITS RELATION TO 


SURFACE ADSORPTION 
By Dr. D. M. C. MAcEWAN 


i Pedology Department, Rothamsted Experimental Station, Harpenden 


IE nature of the forces giving rise to the intra- 

crystalline swelling of montmorillonite has been 
several times discussed. The recent work of Bradley! 
and of myself?? on the swelling caused by adsorp- 
tion of organic liquids enables us to get a clearer 
view of the problem, because tbese liquids form 
well-defined complexes in which the influence of 
the exchangeable ions is less marked than with 
water. 

The questions which have to be answered are: 
(a) Why do the organic molecules penetrate into the 
montmorillonite 'erystals' ? (b) Why is the resulting 
expansion limited in extent? X-ray photographs 
show that the molecules between the structural sheets 
of the clay mineral are not in the form of a normal 
liquid, but are arranged in well-marked layers, 
reminiscent of the layer-structure which has been 
postulated for adsorbed films on the actual surface 
of erystals’. On this basis it may be suggested that 
one factor in the formation of these complexes is a 
repulsive force which comes into operation when 
crystalline surfaces are brought very close together 
in a liquid medium, due to their collecting layers of 
strongly adsorbed molecules?. In order to explain 
the observed equilibrium an attractive force must 
also be found. 


potential energy 





Tig. 1. Hypothetical potential energy curve for two particles in 
ionizing medium. Minimum 1 due to adsorption repulsion ; 
minimum 2 due to ionic repulsion 

* 


Verwey and Overbeek? have calculated the varia- 
tion of potential energy with separation for two 
parallel charged plates, based on: (i) the repulsion 
due to the ionic clouds, essentially as calculated by 
Langmuir’; and (ii) the long-range van der Waals’ 
attraction between the plates. In suitable circum- 
stances, their curves show a shallow minimum of 
potential energy at considerable distances of separ- 
ation (50-500 A.), followed by a maximum and a 
monotonic decrease as the plates are brought closer 
together. If to the terms considered by Verwey and 
Overbeek we add a term corresponding to the free 
energy of adsorption of the superficial layers of 
molecules, we will get a further (rapidly dying out) 
repulsive contribution, and we might thus expect a 
second minimum in the total potential energy curve 
corresponding to separations of the order of a few 
molecular diameters (Fig. 1). 


It is noteworthy that such a minimum has been 
postulated by Verwey and Overbeek® in order to 
explain the phenomenon of repeptization, and to get 
it they had to invoke the Born repulsion. The con- 
siderations given here suggest that a minimum may 


_ be obtained at separations which are quite large in 
‘comparison with those at which the Born repulsion 


will be able to act. Verwey and Overbeek’s treatment, 
of course, was confined to lyophobic systems, and 
particle-solvent interactions were specifically ex- 
cluded; but it is doubtful if the formation of 
adsorbed surface layers of molecules is confined to 
systems that would be described as ‘lyophilic’, and it 
may well be quite a general phenomenon. 

When one attempts, however, to express the above 
ideas in quantitative form, certain difficulties appear. 
There are no adequate data on the change of surface- 
free energy with adsorption of organic liquids bv 
montmorillonite, but Bangham and Mosallam’s® 
careful measurements enable this quantity to be 
obtained for mica in contact with methanol, benzene 
and carbon tetrachloride; and in view of the close 
structural similarity of mica and montmorillonite’, it 
does not seem unreasonable to suppose that these 
results will apply fairly well to montmorillonite also. 
The lowering of free energy for a given quantity of 
organic liquid adsorbed is given by Bangham’s form 
of Gibbs’ expression RT [I'dlogp, taken between the 
appropriate limits, and all the quantities here can be 
derived from Bangham and Mosallam’s data. We 
need, of course, to know the value of I' corresponding 
to one, two, . . . layers; and to calculate this I 
assumed (i) that the density of the adsorbed layers is 
the same as that of the normal liquid, and (ii) that 
the orientation and thickness of the adsorbed mole- 
cules are those given by direct X-ray spacing 
measurements on the montmorillonite complexes‘. 
The general correctness of the assumptions is sug- 
gested by the fact that the completion of successive 
layers as thus determined corresponds in most cases 
with points of discontinuity in Bangham and 
Mosallam’s adsorption isotherms. 

In applying these results to the montmorillonite 
complexes, one must allow for the fact that, unlike 
the surface films on mica, they have no free liquid 
surface (by adding the free surface energy of the 
liquid), The final result for methanol is shown in 
Fig. 2, curve I, which. gives the lowering of free 
energy per unit cell as a function of the separation of 
the montmorillonite sheets, the value for no separation 
being arbitrarily set equal to zero. On the same graph 
is shown the potential energy variation due to van 
der Waals’ attraction, as calculated from Verwey and 
Overbeek’s formula! with A = 1023? (curve II). 
Clearly this energy is far too small in comparison 
with the adsorption energy to give a position of . 
equilibrium at any suitable distance. The assumed 
value of A is likely to be too large rather than too 
small, so the van der Waals’ force cannot account for 
the observed equilibrium unless the adsorption energy 
is seriously in error, which seems unlikely. There 
must therefore be another type of attractive force at 
short separations. 


936 


The possibility of this force being electrostatic in 
origin is worth considering. At larger separations, of 
course, the net force due to the ions is repulsive, and 
the treatment of Langmuir’ essentially applies. But 
here we are dealing with the case where not only the 
Gouy, but also the Stern layers may overlap, and 
the essential assumption underlying the application 
of the Poisson—Boltzmann equation, that each ion 
moves in the mean potential field of all the ions, may 


break down. The ions will then rearrange themselves: 


in a single layer, so that each one occupies & certain 
‘coll’, bounded. on either side by the two interacting 
surfaces, from which other ions are excluded. The 
force between the sheets will then be attractive, and 
its potential will increase uniformly with separation, 
at a rate depending on the dielectric constant of the 
medium. Assuming this is the same as for sokd 
methanol, we get curve III in Fig. 2, and combining 
it with the curve of adsorption free energy we get 
curve IV, showing a stable position with two layers 
of methanol molecules between the montmorillonite 
sheets,, which is what is actually found. 


8 


per unit oell 
8 


214 


ergs x 10 





Fig. 2 


The electrostatic force, unlike the van der Waals’ 
force, is thus of the right order of magnitude to 
explain the observed effeot. Its actual value is sub- 
ject to error, because no account has been taken of 
the effect of segregation of the cations towards one 
or other of the two sheets. With ‘bare’ cations, this 
effect should lead to a considerable lowering of the 
attractive force at 10 A. separation. It is probable, 
however, that the cations will co-ordinate polar 
groups (or residual water molecules) in such a way 
as to increase their effective size, and make this 
effect less marked. At separations greater than about 
10 A., such segregation is bound to set in, reducing 
the attractive force, until finally, with the attainment 
of the normal Gouy layer distribution, the force 
becomes repulsive. Actual values for the separation 
in organic complexes* vary up to about 11 A. The 
case of adsorption of large complex ions, for example 
as studied by Gieseking", is, of course, quite a different 
one. 

I am grateful to Dr. D. H. Bangham, Dr. S. Levine 
and Dr. R. K. Schofield for conversations on the 
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subject of this communication, but they are not 
responsible for the opinions expressed in it. 
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HIGH VACUA 
GLENEAGLES CONVENTION 


N October 12 and 13, the Society of Chemical 
Industry sponsored & convention on high vacua 
under the presidency of Sir Charles Darwin, director 
of the National Physical Laboratory. It is worthy 
of record that there was much appreciative comment 
at the choice of Gleneagles for the meeting, and the 
view was expressed widely that the so-called ‘country 
house party’ system in which interested persons meet: 
in conditions of intimacy for a time with little or no 
distractions has much to recommend it. 

The meetings opened with a brief historical survey 
and some personal recollections by Sir Charles 
Darwin. His remarks on the, interaction of pure 
science and technological practice reminded his 
listeners that modern developments have produced a 
situation in which the contribution of the highly 
expert technician is now an essential to success. As 
he rightly remarked, it isno longer practicable for the 
physicist or the chemist in his research laboratory 
himself to make the apparatus he requires for his 
own use. 

Dr. Saul Dushman, of Schenectady, dealt with the 
scientific aspects of vacuum technique. He referred 
to the advances resultant on the advent of the vacuum 
tungsten lamp and its developments, the magnetron, 
and fluorescent-sereen cathode-ray tubos. The intro- 
duction of high-vacuum technique has enabled the 
production: of high-energy accelerators such as the 
cyclotron, betatron and synchrotron. Many of the 
developments, the result of war-time demands, would 
astonish those concerned with these matters even 
ten years ago, he remarked, and it is fair to say that 
the technique has now emerged from the experimental 
stage to take its place as a valuable tool for the 
physicist. Oil-vapour pumps are available with speeds 
of exhaust ranging up to, and above, 7,000 litres/sec. 
(15,000 cu. ft./min.) and producing ultimate vacua 
ranging from 107? microns to 1075 microns mercury 
pressure. f ; 

Dr. Dushman spoke of the difficulties of producing 
accurate gauges for such measurements; he believes 
that, in some cases at least, the limit of measurement 
has, for the time being, been reached. 

Dr. J. C. Swallow and Dr. J. S. Gourlay, of Welwyn, 
discussed the applications of high vacua in the paint 
and plastics industries. The first part of their paper 
dealt with the technique of metallization now becoming 
increasingly important on a large scale. This tech- 
nique involves the deposition im vacua of a thin 
partially transparent layer of metal over asurface. 
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The metal is evaporated from a small source so placed 
that it impinges on the surface at an oblique angle. 
Irregularities on the surface produce local variations 
in the thickness of the metal layer, and the shadows 
cast by these enable their heights to be calculated. 
A very interesting process has also been developed for 
coating polymethyl methacrylate with aluminium. 
This is used to make the spherical plastic mirrors of 
diameters from 3 in. to 11 in. used in television 
projection. : 

In high-vacuum distillation it is-hoped that the 
progress recently made will soon permit the separation 
of the various molecular species in a pure state. In 
plasties, short-path distillation, can now be employed 
in the manufacture of a high molecular weight 
plasticizer by removing the ester from the reaction 
before its completion, which would require such high 
temperatures as to cause discoloration. In general, 
in a reaction A + B = C + D, the procedure is to 
remove by high-vacuum distillation € or D, and the 
technieal requirement of purer and still purer plas- 
ticizers of high molecular weight may well lead to the 

. adoption of.this procedure. i 

An interesting suggestion by Dr. Swallow was to 
consider not only the use of high-vacuum technique 
in the production of plastics, but also the use of 
plastics in high-vacuum apparatus, particularly for 

Á gaskets, inspection windows, and sheathing. 

Dr. R. S. Morse, of Cambridge, Mass., contributed 
two papers on high-vacuum dehydration and distilla- 
tion. An exciting feature of his papers was the evi- 
dence of applying highly complex processes to the pro- 
duction of very large quantities of materials like peni- 
cillin, sera, and the like. The cold-trap vapour pumping 
system in which air pressure is reduced to less than 
50 microns of mercury with a mechanical pump is 
now in use on a large scale for drying biological 
preparations. For the production of penicillin and 
streptomycin, however, diffusion pumps are used to 
reduce the free-air pressure to 1-10 microns. The 
vapour is condensed and continuously removed as ice 
by rotating scraper blades. In an effort to eliminate 
all mechanical problems and convert a desiccant 
system to a continuous operation, continuous liquid 
chemical absorption processes are being studied. In 
these, free air is removed to 10-100 microns and 
vapour is continuously absorbed "with a hygroscopic 
medium. The medium is afterwards reconcentrated 
and, at reduced temperature, again circulated and 
additional water vapour removed. There are part- 
icular and unique problems involved in designing 
high-vacuum drier equipment, such as the heat 
transfer to the product. Efforts have been made also 
to reduce the drying time to a minimum, and Dr. 
Morse suggested that the time is approaching when 
high-vacuum drying operations will compete with 
more usual procedures such as spray drying. 

Dr. E. W. M. Fawcett, of the Paint Research 
Station, discussed the application of high-vacuum 
distillation to the -processing of triglyceride oils. 
Molecular distillation is limited generally to distillands 
in the molecular weight range 300—1,200; it has a 
poor fractionating power and is rather high in cost. 
The rapid development of solvent fractionation 
processes may well also limit the application of the 
distillation process in some directions. It would 
appear, said Dr. Fawcett, that molecular distillation 
is a process for the special case, such as the recovery 
of vitamin A from fish liver oils, and, in his view, it is 
unlikely to be applied generally on a commercial 
scale. In contradistinction to its rather limited scope 
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in commercial-scale practice, however, molecular 
distillation as a laboratory process has great possi- 
bilities and will undoubtedly find increasing usage 
with the perfection of the necessary high-vacuum 
technique. 

Mr. R. A. Stauffer, of Cambridge, Mass., spoke on 
vacuum metallurgy, where much of the interest is still 
in the research and development stage. The two 
major advantages of processing metals in vacuo are 
that metals so processed are protected from reaction 
with gases, and those metallurgieal reactions in which 
gaseous products are formed from solid or liquid 
reactants are favoured by maintaining a low gas 
pressure over the reactants. During the War very 
large quantities of magnesium were produced in 
Canada and the United States using a high-vacuum 
technique, but most of the plants are now closed 
because of high operating costs and poor plant loca- 
tions. It is probable, said Mr. Stauffer, that lithium 
metal will be produced in the near future using 
vacuum techniques, and the production of other 
metals of the alkali and alkaline earth metal group 
have been studied, but so far only on & small scale. 
Small quantities of barium and cesium are being 
made but the amount is limited to & few tons per year. 

It is theoretically possible to drive reactions 
involving dissociation of metallie compounds which 
give rise to gaseous by-products; but in practice the 
number of metals which might be prepared by those 
techniques is extremely limited. Many of the halides 
can be dissociatéd by heating to high temperatures, 
but these reactions cannot be readily driven by 
vacuum techniques since most of the halides are quite 
volatile themselves and are removed, along with the 
halogen formed, as a by-product. A promising 
application for vacuum vaporization is in conjunetion 
with the ‘Kroll’ process whereby titanium chloride 
is reduced with magnesium, forming a mixture of 
titanium, magnesium, and magnesium chloride from 
which titanium must be recovered. A vacuum- 
vaporization technique is used for removal of magne- 
sium and magnesium chloride in order to avoid a 
leaching operation which would contaminate the 
titanium. : 

Vacuum technology as applied to the design and 
construction of vacuum furnaces is progressing 
rapidly and new techniques for melting are being 
developed. ‘There appears, however, to be little to 
be gained in the mechanical properties of metals by 
vacuum heat-treating operations. 

Mr. Stauffer concluded by saying that the advan- 
tages to be gained by the use of vacuum technology 
have not been fully evaluated and in some cases the 
equipment required for its industrial application to 
metallurgical processes is not fully developed. 

The final session was devoted to two papers, one 
by Dr. C. R. Burch, of Bristol, who spoke of develop- 
ments arising out of experiments on vacuum distilla- 
tion, considered as an illustration of the impact of one 
technology on another; and the other was by Prof. 
M. L. E. Oliphant, of Birmingham, who spoke of high 
vacua in nuclear physics, mentioning in particular 
some of the practical difficulties of work in this field. 
Dr. Burch’s talk was largely, historical for, as he 
explained, he has not worked on the subject for some 

ears. 

y Prof. R. V. Jones, of Aberdeen, in his concluding 

remarks, directed attention to some of the main 
points made by the speakers and in the discussions. 

The convention concluded with an expression of. 
thanks to those who had made it possible. 
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BEHAVIOUR OF PIGS 


N the course of experimental work of a nutritional 
and physiological character at the National 
Institute for Research in Dairying, R. Braude has 
noted some interesting features about the behaviour 
of pigs (Bull. Animal Behaviour, No. 6; January 
1948). These observations have been recorded with- 
out any attempt to fit them into the framework of 
existing theories of behaviour, and, in the words of 
Dr. E. S. Russell, they merely “serve to illustrate 
what is the most characteristic festure of behaviour, 
namely, that the animal tries or strives to do some- 
: thing specific, that it seems to achieve some end, to 
satisfy some need". 

On one occasion a wooden block resembling a sow 
with two rows of rubber teats fitted at the approxi- 
mate spot was put into the farrowing pen. It was 
placed as near as possible to a sow which was farrow- 
ing. Not one of the fourteen piglets born on this 
occasion showed any interest whatsoever in the 
dummy teats, while all were keenly interested in the 
real teats, and as usual fought for access to them. 

Another observation concerns the behaviour of 


piglets in suckling usually from the same teat.'' 


Donald has stated that this ability must be founded 
mainly on sight, with some capacity to recognize the 
feel of a nipple playing a secondary part. Hearing 
may be disregarded, and so may a sense of smell, for 
pigs placed with a foster mother will, if they are 
able, take up the position they had on their original 
mother.” From the start it seems to be of importance 
to the piglets to obtain a correct position on the 
udder. The quality of the teats varies to such an 
extent that it is not surprising that in the early 
stages of suckling the piglets'are prepared to fight 
for access to the good ones and those successful occupy 
them permanently. The resultant growth-rate of the 
victors indicates the importance of this selection. 
With a small litter the best teats are soon discovered 
and continue to be sucked throughout lactation, 
while the poor ones are completely abandoned, and 
gradually dry off. With large litters some of the 
piglets never secure the chance of settling down at 
a good teat, and this fact seems to be mainly respon- 
sible for the usual one or two ‘runts’ in a large litter. 

The offects of massaging the udder by the piglets 
just before the actual suckling have also been observed. 
With cows, the composition of the milk obtained 
depends on whether the udder has been previously 
stimulated or not, while in pigs there is evidence that 
the milk obtained by draining it off is only half as 
rich in fat as that obtained by the young pigs suckling. 
That the controlling factor is of a hormonal nature 
has been confirmed by Kon, Thompson and Braude, 
and by means of ‘Pitocin’, a proprietary extract 
from the posterior lobe of the pituitary which contains 
the oxytocic principle, it is now possible to milk a 
sow in much the same way as a cow. To milk the 
sow after treatment with ‘Pitocin’ the sow has to be 
roped. Here an interesting aspect of behaviour is 
shown. It is well known that a sow will struggle 
against roping and that once caught she will try to 
get rid of the rope. What she usually does, however, 
is to pull back with all her strength, and by so doing 
makes the noose only more secure. On the other 
hand, if she were to walk forward—and there is 
nothing to stop her doing so—the effectiveness of 
roping would be completely lost. For some unknown 
reason this never occurs. The explanation that she 
‘ean see the holder of the rope in front of her and 
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tries to back away from him has proved to be untrue 
The holder of the rope has been concealed and tw 
people have been placed behind the sow. Those 
behind have had to push with all their strength tı 
make the sow step forward. 

Other observations show that, once a sow has done 
a long walk to the piggery where the boar is kept 
she seems to learn the route and needs little guiding 
on subsequent occasions. Sows usually keep to the 
road and are careful when leaving it, making sux 
that the path they are taking is safe for them. 

Except when mating, two grown pigs brought 
together will fight each other until one establishes &« 
complete supremacy; sometimes even death may 
result. Mixing young weaners from different litters 
invariably results in a fight; but these soon settle 
down together. On the whole, however, pigs like 
company, and cases have been known when separated! 
pigs have had to be brought back to their mates 
because “they went in seclusion on what amounted 
to a hunger strike". It is also known that a strong 
pig will keep & woaker one away from the food 
trough, while in the pen the favourite place for 
sleeping is occupied by the stronger. On occasions 
when two lots of pigs are mixed together in one pen, 
the usual fight is followed by the relegation of the 
defeated to the dunging passage. 

That pigs quickly become accustomed to new 
routines which have to be introduced into an experi- 
mental piggery is shown by the following. Pigs have 
to be weighed at frequent intervals, sometimes daily 
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and at least once weekly. At first it is difficult to 


get them into the weighing pen; but, after a few 
times, they walk into it of their own accord as soon 
as the door of the weighing pen is opened. A clearer 
example of & conditioned reflex is quoted by Braude 
from Denmark. There, a certain pigman arrives' at 
his piggery in the morning and, as his first job, rings 
a heavy bell. This was a signal for all the pigs in 
that piggery to get up and go out into the dunging 
passage to defecate and urinate. The procedure was 
repeated as regularly in the afternoon, and this 
practice kept the piggery clean. 

Information on the feeding habits of pigs has also 
been collected and shows the pig is a selective feeder. 
The now well-known story of its liking for copper is 
re-told, together with further evidence which has 
been collected by experimental inquiry. 


NATURE AND CONSTITUTION 
OF GLASS 


T the recent joint meeting of the International 

Commission on Glass and the Society of Glass 
Technology, a symposium was arranged having as a 
general title Some Aspects of the Nature and Con- 
stitution of Glass". Fifteen papers, presented by 
American, British and Continental investigators, 
ranged widely over the subject and raised, in each of 
three sessions, lively and sustained discussions. 

In an introduction to the series of papers, Prof. 
W. E. S. Turner reviewed the important historical 
developments of the subject and referred to the place 
of theory in glass technology. Whereas for some 
forty years or more Tammann’s theory of glass as a 
supercooled liquid had done much to account for 
many of the properties of glasses, greater insistence 
was now being laid, as indicated in the paper “Solid 
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Liquids" submitted by Dr. F. W. Preston (Butler, : 


U.S.A.), on the elasticity and therefore solid character 
of glass, with a definite atomic structure like a 


crystalline material, although without the regular | 


repetition of the structural units found in a crystal. 

Mr. S. M. Cox (Sunderland), in his paper on “An 
Elementary Kinetic Theory of Dilute Silica Glass”, ' 
developed further a kinetic theory he had previously 
outlined. He employed an ingenious short film to 


illustrate the movements of the atoms at different ' 


temperatures and to explain his concepts. He sug- 
gested that an important term in equations describing 
- the variation of physical properties with temperature 
is the proportion of loosely linked oxygen atoms, 
and he showed that the equation for this proportion 
can be derived from a simple distribution of potential 
energy curves. Equations relating the electrical 
conductivity with temperature, and of viscosity with 
. temperature, were derived, and it was shown that 
the calculated results compare fayoürably with known 
.experimental data. 

Dr. G. O. Jones (Oxford) stressed the view that 
the study of glass can make a great contribution to 
the theory of the liquid state and the theory of 
melting. He outlined the present state of knowledge 
of the property-temperature changes in the trans- 


formation range and indicated the need for experi- 


mental work designed to provide full thermodynamic 
data. He also emphasized the need for experimental 
work on the kineties of the crystallization process in 
glasses, on the stabilization phenomena, on the 
chemical durability of very thin films, and on the 
need for a theory of viscosity which would include 
the delayed elasticity effect. In the discussion, Prof. 
A. Smekal (Darmstadt) referred to work in Germany 
during the lasb eight years, particularly to the elec- 
tron microscope examination of fracture surfaces, and 
to substances which have their transformation ranges 
near the melting point. 

Mr. J. E. Stanworth (Sheffield) reviewed recent 
ideas of glass from the point of view of their ionic 
structures, referring particularly to the use of the 
electro-negativity values of the elements as a guide 
to their behaviour in a glass structure, and to the 
unusual behaviour of lead, bismuth and thallium, 
three ions which can be introduced in large per- 
centages into glasses because of their high deform- 
abilities. 

Dr. J. M. Stevels (Eindhoven) discussed the relation 
between the dielectric losses and the constitution of 
glass, first describing briefly the theory of Gevers 
and du Pré, and the manner in which the theory 
explains the formule of Strutt and von Schweidler 
for the dependence of loss angle on temperature and 
frequency, respectively. Dr. Stevels pointed out the 
need for measurements at temperatures approaching 
absolute zero, and then outlined his theory of the 
effect of composition on losses, developing an equa- 
tion which agrees with known data at a frequency of 
about 109 cycles per second. 

. Dr. S. P. Varma first presented a paper written in 
collaboration with Prof. W. A. Weyl (Pennsylvania 
State College), and also one by Dr. F. L.-Jones and 
Dr. N. J, Kreidl (Rochester, N.Y.), both papers 
dealing with the optical properties in relation to 
constitution. Dr. Varma emphasized the fact that 
cations with electronic structure not of the noble gas 
type have bonding properties to neighbouring ions 
markedly different from corresponding noble gas- 
type ions. A series of curves showing molar refraction 
against composition, for silicate and borate glasses, 
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emphasized the high contribution of lead ions as 


, compared with barium and strontium ions, and of 


zinc ions as compared with magnesium ions. 

A paper by Mr. J. B. Murgatroyd (Greenford) 
. (read by Dr. E, J. Gooding) described the delayed 
' elastic effect in glass fibres and showed that this 
effect increases with decrease in fibre diameter. Some 
conclusions were made concerning the arrangement 


' of the bonds in fibres, and the relation between the 


structure of chilled and liquid glass. 
Mr. R. W. Douglas. (Wembley) outlined a theory 
' of viscosity for simple glasses, based on the idea that 
there are two equilibrium positions (separated by’an 
energy barrier) for each oxygen atom, the application 
' of & stress enabling the oxygen atom to move from 
one potential minimum to the other; together with 
the thermal agitation of the atoms, this movement 
‘ean provide flow. An equation for viscosity derived 
, from this theory was used to compare calculated: with 
known data, and the conclusion drawn that in.com- 
plex glasses other atoms than the oxygens (for 
‘example, the sodium atoms) are probably involved in 
the flow mechanism. 

Dr. G. O; Jones also spoke on the flow of glass, 
.with particular reference to temperatures below the 
transformation range ; he described the experimental 
‘results of strain-time measurements, and suggested 
'that & model representing accurately the observed 
‘values could be either a number of Maxwell models 
n parallel or Voigt models in series, using a suitable 
distribution of relaxation times. In the discussion, 
Prof. A. Smekal referred to the measurements in 
‘Germany of the rate of crack propagation, using 
jultrasonies, and to theoretical work showing that the 
Griffith flaw theory can explain the continuous 
‘distribution of relaxation times and elastic after- 
effects. 
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i FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 


c Monday, December 13 


* BRITISH MUSEUM (NATURAL HISTORY) (at the Royal Scottish 
Museum, Chambers Street Edinburgh), at 5.30 p.m.—Mr. Douglas A. 
Allan: “The Geology and Scenery of Scotland” (Swiney Lectures).* 
(Further Lectures will be given on December 15 and 17, January 17, 
19, 21, 24, se and 28.) 

MANOHESTE LITERARY AND PHILOSOPHICAL SoorETY (in the 
Reynolds Hall College of Technology, Manchester), at 5.30 p.m.— 
Dr. E. Lind: “Cheshire Meres",* 

ı UNIVERSITY .OF LONDON (at the Institute of Education, Malet 
Street, London; W.C.1), at 5.30 p.m.—Mr. Corder Catchpool : *'Educa- 
tion for International Understanding—Central Europe". 


\ Tuesday, December 14 


SOCIETY OF CHEMICAL INDUSTRY, PLASTICS GROUP (at Gas nd 
House; 1 Grosvenor Place, London, S.W.1), at 2.30 p.m.—Dr. D. 
Eley: ''Biological Polymers". (Members of the Biochemical Society 
are invited.) 

' ZOOLOGICAL SOCIETY OF LONDON (at the Zoological Gardens, 
Regent’: s Park, London, N.W.8), at 5 p.m.—Scientiflc Papers. - 

INSTITUTE OF PHYSICS, ELECTRONICS GROUP (at 47 Belgrave Square, - 
London, S.W.1), at 5.30 p.m.—Dr. J. D. Craggs: ‘‘Some Limitations 
of Particle Counting with Electron Multipliers and Geiger Counters’. 
| INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SEOTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.80 p.m.—Dis- 
cussion on “Frequency Modulation versus Amplitude Modulation" 
` (to be opened by Mr. H. L. Kirke). 

INSTITUTION OF NAVAL AROHITEOTS (joint meeting with tho 
INSTITUTE OF ENGINEERS, at 85-88 The Minories, London, 
E.C.3), at 5.30 p.m.—Prof. L. C. Burrill: “Latest Developments in 
Reversible Propellers”. 

! ILLUMINATING ENGINEERING SOCIETY (at the Lightin 
Bureau, 2 Savoy Hill, London, W.C.. 2); at-6 p.m. Dr: J.N. 
“The Gas Arc—a New Light Source”. 

' INSTITUTION OF STRUCTURAL ENGINEERS. 
CHESHIRE BRANCH (at the College of Technolo; 
7. p.m.—Mr. R. A. Foulkes: ‘The Use of Light 
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Soor&tY OF DYERS AND COLOURISTS, SCOTTISH SECTION (at the 
St. Enoch Hotel, Glasgow), at 7 p.m.—Mr. M. R. Fox: “The Relation- 
ship between the Chemical Constitution of Vat Dyes and their Dyeing 
and Fastness Behaviour’. 

ROYAL INSTITUTE OF CHEMISTRY (in the Material Research Lab- 
oratory, Philips Electrical, Ltd., New Road, Mitcham Junction), at 
7.15 p.m.—Mr. R. J. Hercock: ‘The ‘Theoretical Basis of Photo- 
graphy”. . 

BRITISH CULTURAL COMMITTEE FOR PEACE (at St. Pancras Town 
Hallt Euston Road, London, N.W.1), at 8 p.m.—Discussion on 
Culture and Peace—with Reference to the Congress at Wroclaw’ 
(to be opened by Prof. J. D. Bernal, F.R.S., Mr. Peter Blackman and 
Dr. Olaf Stapledon). ‘ ` 


Wednesday, December 15 


: GEOLOGIOAL Soorety OF LONDON (at Burlington House, Piccadilly, 
-London, W.1), at 4.46 p.m.—Scientific Papers. 

ROYAL METEOROLOGICAL SoorETY (joint meeting with the ROYAL 
ASTRONOMIOAL SOCIETY, in the Lecture Theatre, Science Museum, 
Exhibition Road, London, S.W.7), at 5 p.m.—Discussion on ''Post- 
Glacial Olimatic Change". 

INSTITUTE OF WELDING, NORTH LONDON BRANOH (at East Ham 
Technical College, Barking Road, London, E.6), at 7.80 p.m.—Open 
Discussion on “Welding Methods”. 

Socmry For Visrrinc SorgNTISTS (at 5 Old Burlington Street, 
London, W.1), at 7.30 'p.m.—Discussion on “Relations between 
Scientists and Administration” (to be opened by Mr. F. A. Cobb, 
M.P., Dr. R. Cockburn and Dr. C. Gordon. 


' Thursday, December 16' 


ROYAL Soomty (at Burlington House, Piccadilly, London, W.1), 

at 4.30 p.m.—Mr. B. Katz: “The Electrical Properties of the Muscle 
Fibre Membrane" ; 
Methemoglobin", Part 2. 
‘ LONDON MATHEMATICAL SOCIETY (at the Royal Astronomical 
Society, Burlington House, Piccadilly, London, W.1), at 5 p.m.— 
Prof. G. Szegó: ‘Recent Investigations on Electrostatic Capacity 
and related Quantities”. 

INSTITUTION OF MINING AND METALLURGY (at the Geological 
Society, Burlington House, Piccadilly, London, W.1), at 5.15 p.m.— 
Messrs. R. C. Trumbull, W. Hardiek and E. G. Lawford: “Notes 
on the Treatment of Pyrites Cinders at the Plant of the Pyrites Co., 
Inc., Wilmington, Delaware". 

BRITISH INSTITUTION OF RADIO ENGINEERS (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, London, W.C.1), 
at 6 p.m.—Mr. J. B. Birks: '"The Physical Applications of Micro- 
waves’, : 

ROYAL AERONAUTICAL SOCIETY (at the Institution of Civil Engineers, 
Great George Street, London, S,W.1), at 6 p.m.—Mr. D. J. Lyons: 
“Present Thoughts on the Use of Powered Flying Controls in Aircraft". 

TEXTILE INSTITUTE, LONDON SECTION (at the Holborn Restaurant, 
218 High Holborn, London, W.C.1), 
“Technical Education” (to be opened by Dr. J. C. Withers). 

* BRITISH INSTITUTE OF RADIOLOGY (at 32 Welbeck Street, London, 
A2 at 8 p.m.—Dr. Denis Taylor: “British Radiation Monitoring 
quipment"., E 


Friday, December 17 


INSTITUTE OF NAVIGATION (with the ROYAL GEOGRAPHICAL 
Socrmry, at Kensington Gore, London, S.W.7), at 4.30 p.m.— 
Opening by H.R.H. the Duke of Edinburgh of an Exhibition '"Naviga- 
tion through the Ages’: at 5.30 p.m.—Sir Robert Watson-Watt, 
F.R.S.: “Radio and Position". (The Exhibition will be open ab 
10,30 a.m, until January 31.) ' 

PEAYSIOAL SOOrETY, LOW-TRMPERATURE GROUP (in the Lecture 
Theatre, Science Museum, Exhibition Road, London, S.W.7), at 
4.30 p.m.—Third Annual General Meeting; at 5 p.m.—Prof. D. M. 
Newitt, F.R.S.: “The Use of Thermodynamic Diagrams in Industry’’. 

PHYSICAL SoorETY, OPTIOAL GROUP (at the Institute of Physics, 
47 Belgrave Square, London, §.W.1), at 5 p.m.—Scientific Papers. 

INSTITUTION OF MECHANICAL ENGINEERS (at Storey's Gate, St. 
James's Park, London, S.W.1), at 6 p.m.—Mr. H. A. V. Bulleid : 
“Cinematography in Engineering". ; 

Bockayy OF PUBLIO ANALYSTS AND OTHER ANALYTICAL CHEMISTS, 
BIOLOGIÙAL METHODS GROUP (at Gas Industry House, 1 Grosvenor 
Place, London, 8.W.1), at 6.15 p.m.—Annual General Meeting: at 
6.30 p.m.—Scientific Papers. 

SoorETY OF INSTRUMENT TEOHNOLOGY, MIDLAND SECTION (at the 
Arden Hotel, New Street, Birmingham), at 7 p.m.—Mr. E. Simpson: 
a cien Devices —Simple Optical Devices Applied to Weighing and 

easuring’’. 


_ Friday, December |7—Saturday, December 18 
ASSOCIATION OF UNIVERSITIES OF THE BRITISH COMMONWEALTH 
(at the University of London, Senate House, London, W.C.1).—Con- 
ference of the Universities of Great Britain and Northern Ireland. 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

a ABSIBTANT IN BIOOHEMISTRY, and a TEOHNICAL ASSIST- 
ANT IN BIOCHEMISTRY—The Secretary, Department of Pharmacology , 
Medical School, The University, Birmingham 15,(December 18). 
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Dr. M. F. Perutz: “An X-Ray Study of Horse - 


at 6.80 p.m.—Discussion on , 
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UNESTABLISHED POSTS at the National Physical Laboratory, 
Teddington, in connexion with work which is being undertaken to pro- 
mote the use of automatic control devices in Industry—The Ministry 
of Labour and National Service, Technical and Scientific Register (X), 
pork Bouse, Kingsway, London, W.C.2, quoting A.384/48A (Decem- 

SENIOR LABORATORY TECHNICIAN with special experience in bijo- 
chemistry—The Group Pathologist, Archway Hospital, London, N.19 
(December 18). : 

MATHEMATICIANS (Senior Scientific Officer grade) at a Ministry of 

Supply research and development establishment near London for 
a) theoretical investigation into the detonation of explosives, 
b) numerical analysis of problems in applied mathematics, and 
€) work on fluid mechanics—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W.0.2, quoting A.391/48A (December 18). 

MATHEMATIOIANS and MATHEMATIOAL PHYSIOISTS (Scientific Officer 
grade) for work in solid and fluid mechanics and high-speed gas 
dynamics, statistical mechanics and quantum theory, statistics, in 
Ministry of Supply research and development establishments in and 
near London—-The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting A.392/48A (December 20). 

LECTURER IN INDUSTRIAL AND GENERAL PSYOHOLOGY in the 
University of Western Australia—The Agent-General for Western 
Australia, 115-116 Strand, London, W.C.2 (December 20). 

LEOTURER IN THE DEPARTMENT OF BIOCHEMISTRY—TIho Registrar, 
The University, Liverpool (December 24). J 

RESEAROH ASSISTANT IN THE DEPARTMENT OF CHEMISTRY—TIhe 
Registrar, The University, Manchester 18 (December 24), 

ASSISTANT EXPERIMENTAL OFFIOERS to assist with performance 
testing of aircraft at a Ministry of Supply establishment in Wilts— 
The Ministry of Labour and National Service, Technical and Scientific 
Register (K), York House, Kingsway, London, W.C.2, quoting 
A.393/48A (December 30). : 

PROFESSOR OF PHYSICS, and a LECTURER IN BACTERIOLOGY, in 
the University of Queensland—The Secretary, Association of Univ- 
ersities of the British: Commonwealth, 32 Woburn Square, London, 


- W.C.1 (December 31). 


LEOTURER IN APPLIED Psyouoroayv in the Joint Department of 
Psychological Medicine of King’s College and the Royal Victoria 
Infirmary—The Registrar, King’s College, Newcastle-upon-Tyne 
(December 31). - 

LECTURER (Grade IIT) IN CHEMISTRY— Phe Registrar, Queen Mary 
College; Mile End Road, London, E.1 (December 31). 

PHYSIOIST (either Lecturer or Assistant Lecturer grade) in the 
Department of Textile Industries—The Principal, Municipal College 
of ‘Technology, Manchester (January 8). 

READER or SENIOR LECTURER IN BIOCHEMISTRY in the University 
College of the West Indies—The Secretary, Special Committee of the 
Senate on Higher Education in the Colonies, University of London, 
Senate House, London, W.C.1 (January 16). . 

. CIVIL ENGINEERS (Hydro;electric Design Section), a MECHANIOAL 
ENGINEER (Hydro-electric Design Section), and MECHANICAL ENG- 
INEERS (Mechanical Section), in the New Zealand Government De- 
partment of Works—The Official Secretary, Office of the High Com- 
missioner for New Zealand, 415 Strand, London, W.C.2 (January 15). 

SENIOR LEOTURER or LECTURER IN ANATOMY-—The Registrar, The 
University, Sheffield (January 22). 

CHAIR OF APPLIED OHEAUSTRY, the CHAIR OF APPLIED PHYSICS, 
and the CHAIR OF APPLIED MATHEMATICS, in the New South Wales 
Technical University—The Agent-General, New South Wales Govern- 
ment Offices, 56 Strand, London, W.C.2 (January 25). 

SENIOR LECTURER or LECTURER IN MATHEMATICS, and a SENIOR 
LECTURER or LECTURER IN PHYSIOAL CHEMISTRY, in the University 
College of the West Indies—The Secretary, Inter-University Council 
for iier RUMOR in the Colonies, 8 Park Street, London, W.1 

ebruary 15). 

OBAIR OF ANTHROPOLOGY in Auckland University College (University 
of New Zealand)—The Secretary, Association of Universities of the 
British Commonwealth, 32 Woburn Square, London, W.€.1 (March 1). 

LECTURER Or ASSISTANT LECTURER IN ANATOMY in the University 
College of the West Indies—The Secretary, Senate Committee on 
Higher Education in the Colonies, University of London, Senate House, 
London, W.C.1 (March 1). 

BoTANIST (male) to undertake cytogenetical research on sugar cane 
at the British West Indies Central Sugar Cane Breeding Station— 
The Under-Secretary of State, Colonial Office, Research Department, 
Sanctuary Buildings, Great Smith Street, London, S.W.l. 

ASSISTANT SUGAR TECHNOLOGIST in the Imperial College of Tropical 
Agriculture, Trinidad— The Secretary, Imperial College of Tropical 
Agriculture, Grand Buildings, Trafalgar Square, London, W.C.2. 

DEMONSTRATOR (woman) IN THE DEPARTMENT OF ANATOMY—The 
Lyc pet Charing Cross Hospital Medical School, 62 Chandos Place, 

ndon, W.C.2. i . 

ORGANIO CHEMISTS (2) to undertake research initially on the chem- 
istry of vulcanization, a PHYSICAL CHEMIST to study problems arising 
in the oxidation of rubber, a COLLOID or PHYSIOAL CHEMIST for funda- 
mental studies in surface chemistry, a COLLOID or PHYSICAL CHEMIST 
for applied research on rubber latex, a RUBBER TECHNOLOGIST, and 
a LATEX TECHNOLOGIST—The-Direcior of Research, British Rubber 
ro go i MAINE Association, 48-52 Tewin Road, Welwyn Garden 

y, Herts. 

" CANDIDATE (with a university degree in chemistry) to organise 
collation and indexing of chemical abstracts and to supply information 
to the chemistry division of the Atomic Energy Research Establish- 
ment, Didcot—The Ministry of Labour and National Service, Technical 
and Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting F.1021/48A. 

BIOLOGICAL ASSISTANT (with degree in physiology or zoology)— 
Mra; Sinipson, Courtauld Institute of Biochemistry, Middlesex Hospital, 

ndon, W.1. 

Puysicist (preferably with some research experience) to study 
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EDUCATIONAL ADMINISTRATION 


WO recent broadsheets by P.E.P. (Councils and 

their Schools") have directed attention to the 
local administration of education and its implications 
for democracy. The first, which is mainly concerned 
with the administrative structure of education. in 
Britain, is introduced by the two pertinent questions :/ 
“Can provisional standards of efficiency be achieved if 
real responsibility rests with the ordinary citizen ? If 
not, does the interest of the child demand that the 
management of its education be surrendered wholly 
to the expert specialist ?" 

The 1944 Act provided for an administrative frame- 
work in which a harmony of democratic control and 
technical efficiency could be achieved, and in this 
broadsheet an account is given of the hierarchy of 
education authorities, of the composition and 
functions of local education committees and of 
schemes of divisional administration in county 
areas. The second broadsheet discusses educational 
administration on the level of the individual 
school, as well as parent-teacher associations and 
other voluntary organisations connected with the 
schools. 

In examining the machinery of local educational 
administration, the writers of the first broadsheet 
have brought together, in a form not otherwise readily’ 
accessible, information about the size and popula- 
tions of the local education authorities and divisional 
executive areas as well as methods of co-opting mem- 
bers on to education committees. As they rightly 
point out, assessment of the merits and defects of 
the 1944 Act can only be tentative, because several 
of its main provisions have not yet been im- 
plemented and many bodies have only recently been 
constituted. 

Some general principles of educational adminis- 
tration have been clearly defined by the Act. The 
relation between the central Ministry of Education 
and the local education authorities has been signi- 
ficantly altered. Instead of being merely advisory, 
the Ministry of Education is now more an executive 
ageney possessing the right to make final decisions 
on many of the administrative schemes and policies 
of the local education authorities. This change in 
the Ministry’s function has been unusually prominent 
during three years of acute shortage of man-power 
and materials necessitating direct control of available 
materials from the centre, and many local education 
authorities are finding it increasingly difficult to 
distinguish the new permanent statutory functions of 
the central department from its recently acquired 
temporary functions. Although these are due to the 
pressure of special circumstances, local education 


. authorities are feeling the limitation of their 


sovereignty more acutely than they might otherwise 
have done, and tend to forget that there is consider- 
able scope for local initiative. The most important - 
elements of educational policy, for example, are the 
conduct and curricula of schools, and these are still 
subject to local decisions. Moreover, no significant 
intermediate regional agencies have been developed, 
and contact with the Ministry is still diréct. His 
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Majesty's inspectors possess no executive functions 
except that they may approve certain items of 
expenditure. . 

Under the 1944 Act, the Ministry and the local 
education authorities are thus clearly defined as 
the chief levels of administration. The Act also pro- 
‘vides for a considerable degree of decentralization. 
In*oounty areas divisional executives have been 
established, while in all areas managers and governors 
have to be appointed for individual schools or for 
groups of schools. This, dt least, is the theoretical 
division, between the different levels of administration. 
In practice the division is less clearly defined, and the 
place of the divisional executive has proved to be 
one of the less happy developments of the 1944 Act. 
Divisional executives were created as a compromise 
between those who believed that education adminis- 
tration should be vested solely in the county and 
‘county boroughs, and those who thought the larger 
non-county boroughs and urban districts should 
become local education authorities in their own right. 
‘Neither faction has been satisfied. Schemes of 
divisional administration exist in only thirty-eight 
counties, and in twenty-one of these there are only 
one or two divisional executives. Most of the 
divisional executives set up under county schemes 
are ad hoc bodies and often do not sufficiently repre- 
sent a community of interests to interpret local views 
effectively. Yet, the broadsheet concludes, “in spite 
of all the problems and inconsistencies found within 
the system, it appears that the chief purpose of the 
divisional schemes—the participation of a larger 
number of people, and the expression of local 
interests, in educational administration—is being 
achieved. The new method is costly and generally 
rather slow, for the delegation of functions involves 
the use of more officers, together with delays in 
passing on reports and in waiting for decisions from 
one committee to another on the different tiers of 
administration.” 

While this cautious optimism might be justified in 
some cases, many divisional education officers are 
feeling acutely frustrated, and, as their president, 
Alderman C. Barton, M.P., said to the recent annual 
conference: ‘‘While there is this apparent tendency 
towards & broader interpretation of the powers of 
divisional executives, ib is true to say that the 
restrictive effect of over-elaborate regulations, highly 
centralized control of supplies, and quite minor 
details of administration all tend to weaken the 
. real effectiveness of delegated powers. In many 
cases, too, the stlingency of financial control exercised 
by the, county council reduced, the delegation to a 
mere farce." : 

Nor is discontent confined to the divisional 
education officers themselves. Before the introduction 
of divisional executives, some further education 
establishments in county boroughs were under the 
control of the county education authority. Now they 
come under the dual control of both the county 
authority and the divisional executives, and heads 
and principals of these establishments are placed in 
a dilemma-as to the proper arbiter of their problems. 
In certain matters the head is instructed to refer to 
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the divisional executive; in others to the county 
authorities; on occasion to both. 

After three years experience of divisional execu- 
tives there is a growing body of opinion that 
they have no executive place in educational adminis- 
tration and that they should be abolished in favour 
of a second tier of local administration. This should 
be made up of those people in intimate touch with 
the schools, the governors and managers. Selected 
governors and managers could form local educational 
advisory committees served by a staff whose duty it 
would be to keep in touch with schools, teachers, 
parents, managers and governors. 

It is with the composition of governing and man- 
aging bodies of schools and the link between parents 
and teachers that the second broadsheet is chiefly 
concerned. Starting with the assumption that most 
people have some real interest in schools and should 
possess some method of making their influence felt, 
the broadsheet reviews the means whereby the 
various interests and experience of different kinds of 
people could be brought within the administrative 
system. Besides the establishment of divisional 
executives, the 1944 Act provides for co-option to 
education committees and, for every school main- 
tained by a local education authority, a body of 
governors for secondary and managers for primary 
schools. These bodies have been only slowly estab- 
lished, and the problem of finding people to serve on 
them has frequently been the cause of delay. The 
1944 Act provides for the grouping of schools, and, 
usually from expediency, this provision has been 
widely used. Like most expedient solutions the 
grouping has proved to be widely unpopular, par- 
ticularly with those head teachers who are trying to 
build up local pride and interest in their schools. 

Most appointing bodies are trying to discharge 
their responsibilities conscientiously ; but they have 
been seriously criticized for doing too many jobs 
themselves instead of bringing new people into local 
administration. Their reply that new people cannot 
be found is more a commentary on the narrowness 
of the contacts of local representatives than of the 
shortage of public-spirited citizens. ‘Councillors do 
not always look beyond the members of their political 
party and their circle of friends.” 

The Ministry of Education has issued ‘model 
articles of government which have been generally 
used, by local education authorities in preparing their 
schemes for government and management. A division 
of responsibility is suggested in which "the L.E.A. 
would have the right to settle the general educational 
character of the school and its place in the local 
system. Subject to this general responsibility the 
governors would have general direction of the conduct 
and curriculum of the school. The headmaster or 
headmistress would control the internal organisation, 
management and discipline of the school, and would 
also have the power of suspending pupils, subject to 
a report being made forthwith to the governors and 
the L.E.A." This provides a modus vivendi between 
the local education authority and the governors and 
managers. Where there is no system of divisional 
administration these school bodies are the only local 
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agents of the education authority. "Wherever there 
is a three-tier system of administration, competition 
and eonfliets between the different levels are more 
likely to arise. On each step of the hierarchy there 
is a latent and sometimes active conflict between 
those which are immediately above and below each 
other. The local education authorities have very 
much the same attitude towards the Ministry of 
Education as the divisional executives have towards 
the local education authorities.” 

It is difficult for divisional executives to take an 
objective and positive ' attitude towards governors 
and managers, because they themselves are agents of 
decentralized and detailed administration. The 
boundary between their field of activity and that of 
the school boards is often blurred, some of the 
functions assigned to them belonging in principle to 
governors and managers as well, - 

It is also easy to forget that the object of educational 
administration is the individual school and the effect 
it has on the children in the schoolroom and the play- 
ground. The interpreters of educational ideals are 
the teachers in the schools, and their relationship 
with governors and managers is the most difficult and 
subtle problem of all. Primarily this is a relationship 
which has to be worked out amicably with head 
teachers; but “in a democratic system it is important 
that assistant teachers should feel that there is 
someone who, in matters of discipline and promotion 
as well as in the day-to-day routine of the school, is 
there to'hold the balance and to see that justice is 
and appears to be done". 

The authority of governors and managers must be 
wisely and tactfully used and rests on the fact that 
the head and his staff are the servants of the com- 
munity; the authority of the school board is a 
sanction against abuse of power and neglect of 
duty. 

At the school the most vitally concerned repre- 
sentatives of the community are parents. Yet they 
are the least organised, and their official place within 
the educational system is that of bystanders rather 
than of active participants. It is rare for them to sit 
on committees or act as governors or managers, 
because they are mothers and fathers and for no 
other reason. It is only through parent or parent— 
teacher associations that they can nominate repre- 
sentatives and make representations to governors or 
managers. Their more active participation in local 
education administration will depend on whether 
parent associations intend and are able to take part in 
the running of the nation’s schools. The aims and 
associations of these parent or parent-teacher 
associations are very varied, and they seem to grow 
more freely in schools which serve a socially homo- 
geneous area than in others; they exist most 
frequently in artisan and middle-class neighbour- 
hoods and are found more often in nursery and 
secondary schools than in primary. Examples of the 
work of parent-teacher associations show that they 
can be a powerful instrument of educational progress. 
Their effectiveness can be considerably increased if 
the basis of association were communal rather than 
sectional; parent-teacher groups which take an 
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hotive interést in all the broader aspects of education ^ 
are the exception rather than the rule. There might 
be much more concern to form such groups if the 
reward of representation on education committees 
and, similar bodies were offered to them. Examination 
of local administration suggests that too narrow, 4, 
field is harvested in the choice of people to serve on: 
education committees and local school bodies. ‘The 
belief among councillors-that the verdict of voters at 
a council election should be the only passport to 
participation in local government should give way to 
the conviction that education should have a wider. 
appeal than that of ordinary local government and 
politics.’ Many parents would be glad ‘to serve on 
government and managing bodies and local education 
committees’ if given the chance. Local education 
administrators should possess the will and the wit to 
bring them in. In so doing they would do well to 
remember the prudent rule of the London County 
Council, that no parent may become a manager while 
he has a child in the school concerned ; parents with 
children who have left school may be the people to 
nominate. 


| 
! TEN YEARS PROGRESS IN 
! HORTICULTURAL ‘SCIENCE 


Hormones and Horticulture ' 

The Use of Special Chemicals in the Control of Plant 
Growth. By George S. Avery, Jr., and Elizabeth 
Bindloss Johnson, with the collaboration of Prof. 
Ruth M.'Addoms and Prof. Betty F. Thomson. 
(McGraw-Hill Publications in the Botanical Sciences.) 
Pp. xi+326. (New York and London: McGraw-Hill 
Book Co., Inc., 19047.) 27s. 


WELVE years ago Avery and Burkholder, with 
Il other collaborators, translated “Die Wuchstoff- 
theorie” (Boysen-Jensen) and published a very 
useful introductory account of “Growth Hormones 
in Plants” which reviewed the literature concerned 
with the discovery and isolation of highly active 
substances from plant tissues, and with the appli- . 
cation of these substances and chemically prepared 
compounds to.plants. ‘The ensuing interval has 
witnessed a rapid and wide extension of the list of 
synthetic compounds of very high activity, and has 
also afforded some, but perhaps nob as yeb sufficient, 
time in which to estimate the value of their practical 
application on a commercial scale to cultivated plants. 
The present volume deals with this expansion and’ 
tlie more practical . applications, as the sub-title 
indicates. 

, Lhe preface contains the remark that, “a chemical 
revolution is sweeping through the agricultural 
world”—others may think it is seeping through some : 
parts of the world—and that, “by the application of 
minute amounts of growth Suecia hormones we 
enter an important new era". Whether òr not such | 
bold claims be true, there can be no doubt that the 
diversity of the uses to which these substances can 
bé put,affords great interest to chemist, botanist, 
horticulturist and practical growers of many* crops. 
To cater for such diverse readers the text has been 

prepared on broad general lines, without undue 
RE 


od 


^ 


" 


944 


The term ‘hormone’ is used in the widest possible 
sense, to permit, for example, the inclusion of a 
discussion of the use of dinitro-cresylic acid to thin 
out fruit blossoms, and the application of ethylene 
chlorohydrin to terminate dormancy (here reverting " 
to the classical derivation of the term). Somewhat 
surprisingly, a chapter is included on the use of 

colchicine in the production of polyploid varieties. 

A tabular presentation of the results of many 
experiments, made with a fairly wide range of 
chemical substances on many plants in an endeavour 
to facilitate plant propagation by acceleration of 
rooting from cuttings, is a valuable feature; it 
occupies a quarter of the whole text and is even then far 
from complete. A further list of unresponsive plants 
is provided; but the discussion of the results from 
the point of view of the later growth of the stimulated 
cuttings is perhaps not sufficiently critical. The 
statement that the use of such compounds is now 
standard practice does not generally apply to Great 
Britain. 

The extensive tests made in America on the control 
of the pre-harvest fall of apples, by means of both 
sprays and aerosols, are well reviewed; as yet the 
difference in response shown by varieties remains to 
be fully explained ; but in wind-swept districts this 
treatment has proved of high value, especially over- 
seas. Another chapter is concerned with the stimu- 
lation of the ovary by chemical means and the 
subsequent seedless development of the fruits, a 
‘subject of current. interest at research stations in 
Great Britain, where the process of parthenocarpy is 
being analysed into distinct phases. As this example 
shows, it is well-nigh impossible for any text to be 
quite up to date in such a subject. Again, a valuable 
table shows the range of plants that have responded 
to the applied chemicals. The authors have very 
rightly taken up a more critical attitude when 
reviewing the application of such compounds to 
seeds in attempts to stimulate early growth; these 
have been generally unsuccessful. As elsewhere in 
the book, there are helpful illustrations showing the 
injury that high concentrations may cause to plant 
tissues, and lists of the plants that have been damaged 
by selective weed-killers are given. : 

Prominent specialists have co-operated with the 
authors by supervising the preparation of the 
reviews of their own particular subjects, so that the 
text has an authoritative air; each chapter con- 
cludes with a general evaluation of the methods 
reviewed, although there is a slight tendency towards 
a favourable verdict discernible in the judgments. 
The chapters are briefly summarized, and selected 
references are freely provided. Author and subject 
indexes are also provided. ‘The format maintains 
the .well-known high: standard of presentation 
associated with the publishers. 

In such a rapidly developing subject, plant physio- 
logists, after reading this book, are left to work out 
their own theories, and to discard their older ones ; 
chemists wil make new substances of yet greater 
activity, and no doubt together these workers will 
evolve new theories to explain the relationship 
between chemical structure and physiological activity. 
The horticulturist must try repeated tests with more 
varieties of his plants; no one can yet predict the 
reaction of related species in regard to weed-killers: 
But all these workers, together with a body of present- 
day and future students, wil be grateful for this 
review ef a decade's progress in applied science. 

M. A. H. TINOKER 
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GOODNESS DEFINED 


The Definition of Good 

„By Dr. A. C. Ewing. Pp. vii-- 215. (London: Rout- 
ledge and Kegan Paul, Ltd.; New York: The 
Macmillan Company, 1947.) 125. 6d. net. 


ROM age to age, men have contemplated the 

problem of good; not infrequently, however, 
they have found themselves diseussing what things 
are good, an entirely different question. Dr. A. C. 
Ewing is quite clear ; his concern is with the former. 
This being so,. he sets out to offer stout resistance to 
subjectivism and to naturalism in ethics. Why 
exactly does he do this ? Because these tenets erode, 
as ‘it were, any rational basis, and therefore render 
the superstructure of moral obligation insecure. The 
approach is positive and impressive—criticism, 
counter-criticism and the development of an appro- 
priate alternative. The author modestly (and no 
doubt rightly) declines to put pressure upon "people 
to do what they know to be their duty” ; unluckily, 
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‘however, the number of readers of this book cannot 


be expected to be very great, and outside them must 
be & multitude by whom guidance—perhaps even 
direetion—would willingly be accepted. In a word, 
we need an interpreter, somebody like Thoré, who in 
his day demonstrated to the uninitiated the power 
and majesty of the Barbizon painters; for, power 
and majesty these pages possess, but they are not 
easy reading. 

An example occurs quite early (p. 4) in dealing 
with the advance of scepticism in ethics. The author 
fastens upon the belief that, in the minds of many, 
ethics are bound up with religion. This may well be 
so; but few would deliberately maintain that these 
activities are identical, or that the failure to hold to 
the one necessarily—or even probably—invalidates 
the other. As Dr. Anderson Scott once put it, they 
“interlock”, a phrase which at once suggests that 
they can well be separated. And separable they must 
be, if both are to fructify. 

Again, the axiological dilemma—a matter of taste 
rather than of objective truth—admits of no answer 
beyond that expressed with exceptional beauty and 
humility by the late Prof. A. E. Taylor (1926), that 
we shall never find what we are not sincerely looking 
for, and very likely value almost at zero. The instru- 
ment is there, but the will to use it is not. 

Ethics thus emerges as a study sui generis, in- 
eapable of reduction or derivation to or from any 
other subject. In an illuminating chapter, concepts 
like good, right, obligation, are said to be capable of 
being related to some non-ethical forms, without the 
possibility of identity with any combination of such. 
Nevertheless, on the next page, the proof of the 
pudding [’s goodness] is [still] in the eating, implica- 
tion and all. 

*Good' is then subjected to analysis in terms of 
‘ought’, using Moore's expression “‘worth having for 
its own sake", and the pro attitudes of Ross. *Fitting- 
ness’ becomes the king-pin of ethics rather than 
moral obligation. The author gives three excellent 
reasons, for this choice, the stróngest—it seems to 
me—being that belief that the proposed act is fitting 


‘is a necessary (and sufficient ?) state of mind to be in, 


before any moral obligation can be willingly accepted., 
Inversion is easily seen to make nonsense. 

One cannot expect to discuss a book on ethics 
without trespassing over other cultivated ‘ground. 
The very nature of the subject invites excursions ; 
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there is no trespass without wilful damage, and a 
little Ausflug can be wholly innocuous. Such a 
venture is rendered attractive by what Dr. Ewing 
has to say about art, or rather about works of art. 
‘Right’ and ‘harmonious’ are words applicable to 
composition and balance; it is possible perhaps to 
go further and to assert that any “merely [my italics] 
rational analysis” is wholly incapable of adequate 
discernment in matters of ssthetic fittingness. The 
interesting thing is, however, that this is precisely 
the upshot, in analytic form, of Ruskin’s lovely 
passdge in his "Law of Help" (“Modern Painters", 
vol. 5), wherein he stakes his all upon composition as 
an individual achievement. Without it there is no 
picture; it is the creation of that artist, and of 
nobody else. . 

All these meditations may serve to show how rich 
in content is “The Definition of Good", and more, 
how valuable in suggestiveness. The historical 
pattern of ethical thought is present throughout as 
an unobtrusive background against which the author 
hangs his own definition, set off in a delicate frame. 
Yet he will not expect a crowd to be there gazing at 
it; im & better world there might be, 


“But knowledge to their eyes her ample page 
Rich with the spoils of'time did ne'er unroll. . . ." 


F. I. G. RAWLINS 
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OPERATIONAL CALCULUS AND 
ITS APPLICATIONS 


Modern’ Operational Calculus 

bee Applications in Technical Mathematics. 
N. W. McLachlan. Pp. xiv+218. 

Med and Co., Ltd., 1948.) 21s. net. 


HIS book is intended as an introduction to 
operational calculus based upon the transform 
of f(z) defined by 


ote) = pf 


By 
(London : 


exp(— pt) f(é)dt, 


that is to say, the Laplace transform multiplied by p. 
The function 9(p) so defined is identical with what 
Heaviside called the operational form. The advantage 
of the present treatment over Heaviside’s is that the 
theorems of operation can be placed upon an im- 
peceable basis without the necessity for acts of faith. 
The contents are: 1, the Laplace transform; 2, 
rules of the operational calculus; 3, solution of 
ordinary linear differential equations with constant 
coefficients; 4, solution of partial linear differential 
equations with constant coefficients; 5, evaluation 
of integrals; 6, derivation of Laplace transforms; 
7, Laplace transform for a finite interval; impulses. 
This last chapter is stimulating and makes accessible 
the theory of a method of outstanding importance. 
There are six appendixes concerning matters on 
which the reader should be more fully informed. 
These articles form what the author calls the 
“mathematical limit gauge”. Indeed, a valuable 
feature of this work is the actual checking of the 
validity of operations, such as inverting the order of 
integrations, integration of infinite series, term-by- 
> term differentiation and so on. 
' Although the book is intended for postgraduate 
engineers and technologists, it will be seen from the 
foregoing remarks that the presentation is more 
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rigorous than is usual in this kind of work. This 
departure is greatly to be welcomed, for should a 
costly design be based upon intuitive reasoning and 
the reasoning prove false, the result may be disastrous. 
This book will no doubt appeal to & wider class of 
readers than the author expects. It should certainly 
be regarded as indispensable by all engaged in the 
many branches of science in which the operational 
calculus, to which Dr. McLachlan has made important 
original contributions, is & powerful tool. 
L. M. MinNE-THOMSON 


[AN INTRODUCTION TO RADIO 
; ENGINEERING 


| 
Essentials of Radio ~ 


By Morris Slurzberg. and William Osterheld. Pp. 
xii + 806. (New York and London: McGraw-Hill 
Inc., 1948.) 36s. 


Book Co., 
| 


HE object of this book, according to the preface, 
lI is to describe at an intermediate level the prin- 
ciples of operation of thermionic valves and their 
associated circuits. It is intended for students at 
technical institutes or for radio technicians wishing 
to improve their basic knowledge of the operation of 
radio and electronic equipment ; and, while it deals 
primarily with the applications of valves and associ- 
ated circuits to radio receivers and transmitters, it 
serves also to give a general background to other 
industrial applications of electronic techniques. 

The book achieves its declared purpose very well. 
For this very reason, the serious engineering student 
proceeding to a university degree is not likely, 
however, to find it very useful. It is essentially a 
technician’s rather than an engineer’s text-book. 
| The reader is assumed to have an elementary 
knowledge of electricity and magnetism, the authors 
having wisely avoided the fault, all too common in 
books of this sort, of beginning their book with an 
elementary course on electricity and magnetism. 
The reader’s knowledge is ‘refreshed’ at appropriate 
points by restating fundamental relations in ele- 
mentary theory.in an appropriate practical form. 
Though the purist will find something to complain 
of in many of these practical restatements, the class 
of reader for whom the book is primarily intended 
ig not likely to suffer much on account of an occasional 
lack of rigour. The analogy between radio and coal 
supply in Chapter 1 seems rather unnatural, and is 
unlikely to add to the understanding of the subject. 

f In spite of the title, the book deals almost éxclus- 
ively with equipment. Wave propagation, though 
briefly mentioned, is not dealt with adequately. The 
appendixes. provide much useful, reference data in a 
convenient form, although, of course, the symbols 
and terminology are American, as also is the biblio- 
graphy. From the point of view of the British reader, 
at least, the latter point is rather a pity since, though 
the field is necessarily not so large as the American, 
there are a number of British publications which . 
could usefully have been:ineluded. 

The book is excellently produced, “as we have 
come to expect of books from these publishers, and 
the radio technician and others concerned with the 
operation and maintenance of electronic equipment 
will find it a useful general text- and eas -book, 

. R. 
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A Hundred Years of Chemistry 

By Prof. Alexander Findlay. (100 Years Series.) 
' Second edition. Pp. 318. (London: Gerald Duck. 
worth and Co., Ltd., 1948.) 21s. net. 


HE numerous admirers of Prof. Alexander 
Findlay’s writings will welcome this new and 
revised edition of a remarkably interesting and useful 
book. His masterly review of a century of effort 
and achievement in the constantly widening domain 
of chemistry constitutes a great tribute to the 
author's power of taking a comprehensive view of a 
subject of bewildering complexity and expressing it 
in a way as attractive as informative. The book 
offers something to all who have an interest in 
chemistry; its character is such that it will be 
equally at home on the chemist’s favourite bookshelf 
or in the lending or reference section of a library. 
The new edition takes cognizance of the out- 
standing advances that chemistry has made in the 
last ten years, notably in the fields of ‘atomic 
constitution, artificial transmutation of elements, 
nutrition, and medicinal specifics. During this fateful 
period, as the author remarks, “we have been the 
witnesses of one of the greatest achievements of the 
human mind, the utilization of atomic or nuclear 
energy. That this great achievement should have 
found its first use in human and material destruction 
by an atom-bomb is one of. those tragedies which 
are a constant challenge to man’s moral nature but 
which do not diminish the greatness of the achieve- 
ment or make more difficult the application of man’s 
knowledge to beneficent ends.” In this work Prof. 
Findlay maintains his high reputation for accuracy ; 
the only error of any note that has caught the eye 
of one with a peculiar interest in the immediate 
subject is the usurpation of hydrogen by hydroxyl in 
the molecule of chloroiodomethanesulphonie acid 
. 65). 
be numerous footnotes illuminate in a striking 
way the writer’s painstaking care and industry in 
going to original sources for his detailed information. 
T'he thumb-nail sketches of celebrated chemists given 
at the end of the book under the heading of “‘bio- 
graphical notes” are very apt and replete with the 
concise facts so often needed and so hard to find. 
JomN READ 


: Historical Geology 
The Geologie History of North America. By Prof. 
Russell CO. Hussey. Second edition. Pp. xi+465. 
(New York and London: McGraw-Hill Book Co., 
Inc., 1947.) 19s. - 


HIS account of the geological history of North 
America is intended for students and readers 
interested in the cultural aspect of the science. The 
author, like all geologists, believes that a knowledge 
of the major events in the history of the earth should 
be part of a liberal education. Since a new edition 
has been called for only three years after the first 
publication of the book, it appears that he has 
attracted the public he desires and deserves. This 
revised edition has been simplified by removal of 
some material (an all too rare operation in the 
preparation of new editions) and has been brought 
up to date,'ànd better illustrations have been given 
where possible. ; 
The arrangement follows that of the first edition. 
First are presented the general principles of his- 
torical geology, the organisation of the geological 
record, the nature and significance of fossils and the 
main concepts of evolution. Special aspects of these 
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general principles are developed in the account of 
the geological history of North America which 
follows. For example, the causes of marine trans- 
gressions are discussed with the Cambrian, the 
habitats of marine animals with the Ordovician, 
coral reefs with the Silurian and so on. For each 
geological ‘period, the lands and seas and their 
sediments, the climate, crustal disturbances and life 
are dealt with in this order so that the story keeps 
moving. Emphasis throughout is placed on the 
development of life in this story, and this emphasis 
is increased as we approach modern times. The 
account of Tertiary life includes the geological history 
of the horses, elephants and other mammals, and the 
last chapter, one of more than thirty pages, deals 
with that of man. The illustrations, many from the 
great American museums, are abundant and mainly 
excellent. In spite of its sub-title, this book will be 
of service outside the United States as well as within, 
for it presents the broad essential principles by which 
the history of the earth’s crust everywhere should be 
read. i 


The Mineral Key 

By Howard B. Graves, Jr. Pp. viii 178. (New 
York and London: McGraw-Hill Book Co., Inc., 
1947.) 20s. 


OST of this small book consists of mineral 

identification tables which are preceded by 
introduetory chapters on equipment and chemicals 
needed and methods of identification. The determ- 
inative tables list some six hundred minerals, 
classified primarily according to colour, streak, 
cleavage and presence or absence of water, but 
optical properties and specific gravity are not 
included. Isomorphous series are each shown under 
one species, and varieties are omitted: amethyst 
and agate are, for example, excluded although many 
rare minerals are listed. The tables will be useful to 
experienced mineralogists, more particularly for 
determining opaque minerals ; but in a book intended 
for amateurs more emphasis should, perhaps, have 
been placed on the caution necessary in identifying 
minerals with certainty. The price seems rather high 
for a book of this format. P. A. S. 


Insect Pests of Glasshouse Crops 

By Prof. Herbert W. Miles and Mary Miles. Second 
edition, revised. Pp. 200--24 plates. (London: 
Crosby Lockwood and Son, Ltd., 1948.) 15s. net. 


SURPRISINGLY large number of species of 

insects and related small animals occur in 
glasshouses and cause injury to the plants that are 
grown therein. A perusal of the present handbook 
will convince the reader on this point: at the same 
time it will enable him (or her) to recognize any of 
these creatures that he is likely to come across. The 
grower, whether he has only a conservatory or farms 
an acre or more of glasshouses, will find just the sort 
of information that he needs and what control 
measures are best suited for any particular enemy of 
his plants. The first edition of the book appeared in 
1935, and the present issue is a revised version with 
some modification as regards the presentation of the 
text and the addition of several new illustrations. 
Since the book no longer has pages of trade adver- 
tisements incorporated, the increase of price from 
8s. 6d. to 15s. is reasonable under present-day con- 
ditions. Well printed and illustrated, and with a 
good index, it is indeed excellent value for ‘the 
price. 
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A KINETIC APPROACH TO THE THEORY OF THE 
STRENGTH OF GLASS 
By S. M. COX 
Wear Glass Works, Sunderland E 
HE theory advanced by A. A. Griffith’ in 1920 point. Further, in the case of such 'configuration- 


has served as a background to subsequent 
theories of rupture in brittle materials. The solid is 
regarded as an elastic continuum containing micro- 
scopic flaws, and the failure of the material under a 
stress less than that corresponding to the ‘theoretical 
strength’ (that is, as estimated from the heat of 
vaporization, or from Van der Waals’ equation) is 
attributed to the enhancement of the stress in the 
locality of the flaws rather than to any intrinsic 
weakness of the material itself. Subsequent theories?:? 
have assumed the acuteness of the flaws to be modified 
either by chemical attack by the atmosphere or by 
viscous yield in order to account for the apparent 
decrease in strength of glass with increasing duration 
of load. This is but one of the difficulties which can 
only be met by rather artificial additions to the theory. 
The advance in recent years of the theory of 
liquids suggests that a -kinetic approach might 
directly resolve many of the difficulties—at least in 
so far as glass is concerned. Broadly surveying the 
phenomena connected with the fracture of glass, one 
is impressed by the consistency of some aspects and 
by the consistently variable nature of others. The 
glazier’s control of the crack-direction, the geo- 
metrical.simplicity of some crack-systems—the simple 
conchoidal crack and the familiar helixical cracks in 
tubing—these aspects are suggestive of elastic- 
continuum crack-propagation initiated by a flaw. 
On the other hand, there is the spread of results 
under tensile test, the dependence of strength on 
time, on sample size and on temperature; if these 
effects arise from intrinsic properties of the glass and 
are not due to the experimental conditions, an 
element of time, an element of size and an element 
of energy are to be accounted for. An atomic view 
provides three such intrinsic elements: there is the 
period and the energy of vibration, and the size of 
the atoms or ions themselves, and it is conceivable 
that the observed phenomena might be some macro- 
scopic manifestation of the discrete nature of glass. 
Kinetic treatment has been neglected on the 
grounds that the activation energy necessary for the 
spontaneous formation of flaws is too high, in com- 
parison with the thermal energy, for the possibility 
of such an origin of flaws to be a significant factor 
except near the boiling point. This would certainly 
&eem to be the case if one accepts Griffith's estimate 
that at least 109 atoms must synchronize and be in 
phase to initiate rupture. - A little consideration will 
show, however, that this possibility cannot be dis- 
missed so lightly. In the first place, a local discon- 
tinuity of any kind must cause a stress enhancement 
of the same type as that caused by a crack, and a 
local change in state of the material must provide 
such & discontinuity. There is now ample evidence 
to support the contention that atomic configuration- 
changes, characterized by comparatively small 
activation energies, can take place in glass. The 
large differences in volume associated with these 
changes become apparent in the annealing range. 
The necessary activation energy may then correspond 
to the annealing point rather than to the boiling 


flaws’, the critical size, which must be achieved if the 
flaw is to grow, will be set by the relative stabilities 
of the two types of configuration and not by Griffith’s 
criterion—which latter defines only the subsequent 
stage in the rupture sequence where the configuration- 
flaw gives place to the first true rupture. Finally, an 
immense number of opportunities are provided for 
the occurrence of a local accumulation of energy. 
The energy is so rapidly interchanged (vibration 
frequency 10% cycles per second) and the atoms so 
numerous (Avogadro’s number 10%) that in a test 
lasting one second on 1 c.c. of glass‘the rare event is 
sought some 10?5 times. 

The problem of expressing the tensile strength in 
kinetie concepts must turn on the question of determ- 
ining the conditions under which a local disorder 
wil become cumulative. On Maxwell-Boltzmann 
theory all energies are possible, so there is no difficulty 
in supposing a single atom to become sufficiently 
energetic to leave its site in the array. The atom can 
only retain this energy for a time comparable’ with 
the period of its oscillation, unless its immediate 
neighbours are equally energetic. This event would 
also provide the opportunity for configuration-change, 
so that both the energy and the opportunity for a 
configuration-change would occur where a group of 
(say w) neighbouring atoms becomes activated. The 
experiments on annealing-range configuration-changes 
disclose that they are pressure-sensitive and reversible. 
If then the event in which the w atoms become 
activated occurs under stress, because this occurrence 
eauses a stress enhancement at the boundaries of 
their locality, there will be a critical value for w, for 
larger values of which the extent of the configuration- 
flaw will grow and lead to eventual rupture, while for 
smaller values the flaw will have but a transient 
existence. 

. Taking into account the roversiblé nature of the 
change, an expression can be derived for the prob- 
ability of such an event in terms of the temperature 
and stress. Assuming that each such event will lead 
to rupture, the tensile strength is.given by setting 
this probability equal to one half—in accordance 
with the usual definition of the breaking point as 
that stress at which the chances of rupture and 
survival are equal. 


| A [4 (oxp s - c) exp — ml =} 


In this expression vN is the number of different 
ways in which the w neighbouring atoms constituting 
a flaw-nucleus may be chosen out of the N atoms in 
the sample under a stress proportional to S; ¢t is 
the duration of test, and + the vibrational period of the 
atoms. A and C are constants depending upon the 
composition and temperature of the glass, and B is 
the activation energy for the configurationel-change 
involved. It will be noticed that there is a minimum 
tension corresponding to S = kT logs O below which 
the glass should not break, however large the sample. 
or prolonged the test. 
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The relations between strength, duration of test 
and sample size given by this expression are in good 
agreement with experiments, as may be seen in 
Figs. 1 and 2. The spread of experimental results is, 
also predictable (Fig. 3). In all these figures the full 
line represents the calculated results and the crosses 
or circles the observed values. The derivation of the 
formula is given in more detəil in work already 
published’, : 

In making these comparisons the value of w must 
in most cases be found by trial. It is natural to 
suppose that the value of w for & surface flaw would 
only be half that for an. internal flaw, for on purely 
geometrical grounds a flaw of half the volume of an 
internal flaw would be equally weakening on the 
surface—in the same way the roughness of the surface 
on an ionic scale will influence the strength because 
of the smaller value of w required to make an equally 
effective flaw. One has then the same type of 
explanation of surface effects as in Griffith’s theory, 
but on a sub-microscopic level. One of the troubles 
with Griffith’s findings was that his flaws should be 
visible, and at least in the ordinary course of events 
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there is no visible evidence for them. On the contrary, 
as Murgatroyd has shown, visible single scratches axe 
sometimes ineffectual in weakening the glass. This 
is an interesting ‘point, because on the basis of 
the above equation, such a scratch—in spite of the 
enhanced stress at its edge—is not necessarily the 
most probable origin for the breakage; the size of 
the sample (N) must also be taken into account, and 
where the size is reduced to the area of the scratch, | 
the probability of breakage from this particular 
locality is reduced in the ratio of this area to the 
effective area of the whole sample. 

Another feature of brittle rupture which finds a 
ready explanation on this theory is the behaviour of 
the crack-propagation velocity and the nature of the 
broken surface. The velocity of crack-propagation is 
set by the calculable probability of the atoms at the 
erack-tip becoming activated. It has a maximum 
corresponding to the requirement that the energy 
cannot be transferred from atom to atom in & time 
less than t. When this maximum is reached, there is 
no corresponding limit in elastic theory to the stress- 
enhancement due to the flaw ; and a stage is reached 
at which the probability of breakage is not limited 
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only to the crack-apex ; but cracks also develop at 
an angle to the principal stress. This is the point at 
which the mirror surface gives place to the hackled 
surface so often observed on broken surfaces. 

The numerical assessment of the probabilities and 
the determination of the effect of temperature on the 
strength of glass is made difficult because one cannot 
assume that all atoms have average activation 
energies. A consequence of the random arrangement 
of the atoms must be a spread of activation energies, 
and as those of lower value are obviously of most 
significance, it would be necessary to have some 
knowledge of the shape of the distribution curve. ° 
Assuming the distribution of activation energies 
to be similar to the distribution of inter-ionic distances 
from X-ray data, a crude estimate can be made, and 
in this way it is found that the product of the 
quantities on the left-hand side of the equation 
given may well be of the right order, that is to say, 
one half. i 

'To summarize, if the strength of glass does depend 
on the spontaneous development of flaws under the 
applied stress in the way described, then breakage 
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ean only.occur if the stress exceeds & certain mini- 
mum. Above this minimum stress the probability of 
breakage increases with sample size and with time 
for the same reason, namely, that such increases 
provide increased opportunity for the rare event 
which is automatically recorded by the fracture of 
the specimen. 


. | Proc, Roy. Soc., A, 991, 163 (1920). 
* Orowan, E., Nature, 154, 841 (1944). 
* Murgatroyd, J. B., and Sykes, F. S., Nature, 156, 716 (1945). 
‘Preston, F. W., J. App. Phys., 18, 623 (1912). 
* Griffith, A. A., Proc. Roy. Soc., A, 221, 163 (1920). 
* Gooding, E. J., J. Soc. Glass Tech., 16, 145 (1932). 
* Dudding, B, P., Inst. Eng. Inspect., Jan. 20, 1929. 
facis A. J., and Turner, W. E. S., J. Soc. Glass Tech., 28, 226 


? Cox, S. M., J. Soc. Glass Tech., 82, 127 (1948). 


No. 4129 December 18, 


MINIMUM OXYGEN LAYER 
IN THE OCEAN 


By Dr. R. B. SEYMOUR SEWELL, C.LE., F.R.S. 


University of Cambridge 
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Pror. LOUIS FAGE 


Institut Océanographique, Paris 


HE fact that there is in every ocean a zone of 

minimum oxygen is of interest not only to the 
physicist and chemist but also to the biologist, and 
it is very desirable that we should know what influence 
this layer has on both the quantitative and qualitative 
distributióh of the fauna, or, alternatively, whether 
this layer is to be attributed to the biological activity 
of the fauna and especially of the plankton. The 
facts that we possess regarding this problem are very 
impressive and are somewhat contradictory. 

The depth at which this minimum oxygen layer is 
found differs in different oceans and in different 
regions of the same ocean. In the Atlantic its depth 
below the surface varies from 350 to 900 m. In the 
Indian Ocean, aecording to the results obtained by 
the Dana and the Mabahiss, the distribution of 
oxygen is less simple; the oxygen content of the 
tropical surface water decreases abruptly within the 
thermooline to an intermediate minimum, which at 
all stations north of the equator is found at a depth 
of about 150 m. ; below this level the oxygen content 
of the water increases slightly and then again falls 
abruptly in those regions in which the Indian Inter- 
mediate Current flows southward at a depth of, 
approximately 250-1,500 m., and at this depth the 
actual content may be well below 0:1 ml. per litre. 
In the Pacific the depth of this layer varies between 
400 and 1, 000 m. 

Le Danois! considers that this zone of minimum oxy- 
gen is the result of stagnation of the water at this depth 
and the presence of what he terms ‘fossilized’ water. 
Wiist? concludes that in the Atlantic Ocean between 
lat. 45° S. and 20° N. the layer of minimum oxygen 
coincides with the boundary between the surface 
stratum and the Antarctic Intermediate Water, while 
farther north it marks the boundary between the 
surface water and the water that has flowed out of 
the Mediterranean Sea; he, too, considers that the 
low oxygen content is the result of stagnation or of 
very slow horizontal movement. Wüst? also tclaims 
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jthat over the greater part of the Atlantic Ocean the ` 
‘depth of the layer coincides with the 8° C. isotherm ; 
but in the North Atlantic between lat. 30? and 45° N., 
lowing to the influx of Mediterranean water, this 
‘isotherm lies about 600 m. below the minimum 
oxygen layer.  Vellaux* points out that in the 
‘Atlantic between lat; 0° and 20° N. the fall in the 
ioxygen content, which commences at 200 m., reaches 
tà minimum at the 400—800 m. depth, and thus stends 
in. close relationship to the complete disappearance 
Jof the phyto-plankton and to the relatively great 
‘abundance which the zoo-plankton manifests at this 
‘level. 

; T. G. Thompson® and others show -that there 
is a marked correlation between the minimum. con- 
centration of oxygen and the maximum concentration 
iof carbon dioxide, and they claim that the reduction 
of oxygen is due almost entirely to the oxidation of 
organic matter at this depth. Seiwell® stresses that 
the minimum oxygen concentration may primarily 
‘be due to either a proportionally greater oxygen 


. consumption per unit of time or a slower renewal by 


horizontal currents ; and he suggests that biological 
activity plays an important part in fixing the 
minimum oxygen concentration at mid-depths. This 
may be brought about-by a maximum concentration 
of oxidizable organic matter at the depth of the 
minimum oxygen concentration, or, if the supply of 
oxygen by horizontal currents varies with depth, by 
vertical variations of biological activity, causing the 
ratio, oxygen utilized/oxygen supplied, to be eon- 
tinuously increased as the depth of the minimum 
oxygen concentration is approached both from above 
and below. He points out that the minimum oxygen 
concentration in the western North Atlantic tends to 
occur at the level of the density value c; = 27:232 
ir 0-008, which implies that the settling velocities of 
organic particles are perceptibly slowed at this level, 
tosulting in an increase of oxygen consumption per 
unit time. He adds, "however, the results of oceanic 
biological investigations have not yet furnished 
evidence for the adoption of this hypothesis”. 

; Redfield? claims that it has been found that in the 
North Atlantic the phosphate maximum and oxygen 
minimum may be derived chiefly from the oxidation 
of organic matter within a few hundred metres of the 
surface in the region about lat. 40° N., and further 
that in the equatorial region additional "phosphate i is 
added to and oxygen removed from the water by 
processes other than isentropic movement, namely, 
by the sinking of decomposing organisms from the 
surface of the tropical ocean to considerable depths. 
In the belt between lat. 20° S. and 25? N. it is difficult 
to explain the observations without assuming that 
active decomposition is occurring down to a depth 
of at least 600-800 m. Harvey® maintains that the 
reduced concentration in the oxygen-poor layer is 
due, in part, to consumption of oxygen during the 
oxidation of falling particles of organic matter, 
coupled with slow renewal through eddy-conductivity 
from the surface layer and from the deep water below ; 
minimum values are found in the most stable part 
of the water column, where the density of the water 
ig Increasing most rapidly with depth, and, further- 
more, the size of these particles decreases rather 
rapidly with time. - Thus we are faced with the 
question, “Is this oxygen consumption, caused by 
bacterial action on dead or decomposing organic 
particles ?" 

| Redfield’ has pointed out that the quantity of such 
falling organic debris is not great in the relatively 
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barren:areas of the Atlantic, and that its oxidation 
is likely to be nearly completo before it has fallen as 
deep as the layer where the least oxygen is found. 
The work of ZoBell and Anderson?:!? has shown that 
the number of bacteria that could carry out this 
destruction of organic particles is high in the photic 
zone of the ocean in the top 20 m., but then decreases 
extremely rapidly until it is at a minimum at about 
500-m. depth, increasing again rapidly at the bottom 
in the sediments. ZoBell! claims that “considering 
that most of the organic content of sea-water is 
highly refractory to bacterial oxidation, it appears 
that the concentration of organic matter is near the 
threshold of the requirements for bacteria, which 
probably accounts for the paucity of bacteria in the 
ocean”. It would thus appear to be very doubtful 
whether the minimum oxygen layer can be attributed 
to the bacterial decomposition of dead organic 
- matter, and one must therefore consider the possi- 

bility that the living plankton may be the cause. 

It is frequently stated that the total amount of 
living plankton steadily and progressively decreases 
with depth, and Schott? has given figures that 
indicate this very clearly. Off the Californian coast, 
at five stations carried out in 1933 at a point 100 
miles west of Cape Arguello in Central California by 
the steamship Pioneer of the United States Coast and 
Geodetic Survey, the total plankton showed a steady 
decline from the surface downwards, and the mini- 
mum oxygen layer, with a concentration of oxygen as 
low as 0:2 ml. per litre, lay at a depth of about 100 m., 
with dn increase of oxygen.to more than 2-0 ml. 
per litre at greater depths. Hauls with the Nansen 
closing-net over intervals of about 100 m. showed 
that tbe total amount of plankton appeared to 
deerease uniformly with depth, so that there was 
less plankton below the oxygen-minimum layer than 
init. Dr. Revelle, who participated in these investi- 
gations, states that at the time he thought that the 
controlling factor for thé plankton concentration was 
food-supply, that is to say, organic material settling 
from the photosynthetic zone near the surface and 
being eaten as it sank.  Sverdrup, Johnson and 
Fleming? (p. 872) state that on the coasts of Cali- 
fornia the diminution of pelagie life with depth is not 
in agreement with that of oxygen, since between 150 
and 800 m. oxygen is almost entirely absent, but one 
captures Copepods and other planktonic forms at 

. these depths. Bogorov!* reached the same conclusion 
regarding the distribution of the Copepoda in the 
White Sea and Barents Sea. But this steady decrease 
in the quantity of plankton with depth does not 
always hold good. In the Gulf of Panama, A. 
Agassiz!5, during the cruise of the Albatross, found 
between 366 and 732 m. depth an azoic zone which 
contrasted strongly with the richness of life observed 
above and below this depth, and it is between 400 
and 500 m. that in this region one finds the zone of 
minimum oxygen (0:6 ml. per litre). In the same 
region the observations made on board the Dana by 
Joh. Schmidt! and P. Jespersen!” show a remarkable 
quantitative difference in the plankton ; they found, 
in contradistinction to the observations of others, 
that the plankton is incomparably richer at a depth 
of 1,000—1,500 m.w. (500—750 m. depth) than ib is 
nearer the surface at 50—300 m.w. (25-150 m. depth) ; 

' the volumes captured per hour for a net having a 


diameter at the mouth of 1-50 m. are, on the average, ` 


527 c.c., as compared with 262 c.c., the observed 
minimum sof 105 e.c. occurring at a depth of about 
600 m.w. (300 m. depth). 
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A study of the hauls of Copepoda made at different 
depths by various expeditions in different regions 
seems to indicate that, as one passes from the surface 
to greater depths in the tropical region, there is at 
first a steady reduction in the number of both species 
and individuals until one reaches a depth of some 
400-500 m.; the species inhabiting this upper zone 
are clearly warm-water, surface-living forms. At 
this point the curve changes its, direction and the 
number of species and individuals begins to rise 
again; these latter species are cool-water, deep- 
dwelling forms. The greatest concentration of 
individuals of these deep-dwelling species occurs at 
some distance above that of the greatest concentra- 
tion of species, and in most cases seems to fall near 
the level of the zone of minimum oxygen (Sewell?*), 
In this connexion it is of interest to note tho results 
obtained during recent under-water sound investi- 
gations that have been carried out by the United 
States Navy Electronics Laboratory, San Diego, 
California. These investigations have revealed the 
presence of a deep layer in the ocean that causes a 
scattering effect. This scattering layer lies at or near 
the surface at night; but before sunrise it commences 
to descend and during the day-time is found to lie 
at depths ranging from 150 to 450 fathoms (274 to 
823 m.); in the evening, starting before sunset, it 
ascends again to the surface. This layer seems to be 
present throughout the tropical and temperate 
regions of the Pacific, but: was absent or only 
sporadically present in the Antarctic during the 
period of almost permanent daylight. In some 
regions double or even treble layers were detected at 
different depths. 

It has been suggested that these layers ‘of scattering 
may be due to the presence, and to the daily vertical 
migration under the influence of light,’of a con- 
centration of zoo-plankton, and that the double or 
triple layers may indicate that different species, or 
different stages of development of the same species, 
may be implicated. The most common depth at 
which the scattering layer was found is about 350 
fathoms (640 m.), and hauls with the closing-net gave 
evidence that at about this depth there seemed to be 
indications of a considerable increase in the numbers 
of Euphausians and Sagitta. 

Sverdrup, Johnson and Fleming!? (p. 730) remark 
that “a few scattered observations indicate that 
organisms are found even when the oxygen content 
is as low as 0-1 ml. per L.". During the John Murray 
Expedition several hauls were carried out at inter- 
mediate depths at certain stations in the Arabian 
Sea; in each case the net used was one having & 
diameter at the mouth of one metre. Here the 
minimum-oxygen layer lies at a depth of 600—1,000 m., 
and in the table below is given the actual numbers 
of four species of Copepods that weré taken in this 
zone: 


December 18, 


Station dr d number' 186 172 76 172 76 
Depth in 0-250 0-400 0-600 0-850 0-1500 
Euoalania a attenuatus — 250 — 478 -— 

» elongatus 191 302 2,001 507 851 
Rhincalanus nasutus 167 744 803 1,249 ~ 
Pleuromamma xiphias — 222 — 247 — 
Oxygen concentration in 

ml. per litre 0:536 1:02 0.323 0-455 1-09 
Duration of haul 1 br. 2 hr. 1 br. 2 hr. ihr. 


The main haul was taken at the maximum depth 
indicated. These observations clearly point to the 
presence of a flourishing population, belonging to 
several species, in this zone of minimum oxygen; 
and for the maintenance of this relatively rich fauna 
there must be an equally rich food-supply. 


c 
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Another point of interest is to be found in the 
prevalence at these intermediate depths of species 
that possess a red or purple coloration ; this is par- 
ticularly striking in the Crustacea and in certain 
species of fish. Above this level, planktonic animals 
tend to be colourless, while below it many species of 
fish are brown or black. In the words of Sverdrup, 


Johnson and Fleming, “‘the further examination. of - 


the distribution of such organisms and their adapt- 
ation to the extreme condition represents one of the 
fascinating biological problems". 

Another problem that requires investigation is 
whether this minimum-oxygen layer forms an 


obstacle to the admixture of surface-living forms . 


with those of greater depths. In this connexion 
Dahl"? has pointed out that a large number of species 
of Copepoda are to be found in the upper stratum, 
while below this lies a second, extending down from 
about 300 to 1,000 m., in which there are only a few 
Copepods that are common to the upper layer; and 
the few species that are.common to both strata are 
mostly rare in one while being numerous in the 
other, in which they are really at home. It is inter- 
esting to note that Grace Pickford?* in a study of 
Vampyroteuthis infernalis, captured by the Dana, 
shows that the vertical distribution of this Cephalopod 
appears to be limited in all the oceans by the zone 
of minimum oxygen. According to Torsten Gislen™, 
the minimum-oxygen zone will equally play a part in 
the distribution of the benthonic species; basing his 
conclusion on the catches of Echinoderms made by 
the Albatross off Panama and the California coast, 
he believes that not only is there a remarkable 
paucity of the fauna at a depth of 500-600 m., but 
also he shows that the species above and below this 
level are entirely distinct. , 

Ib is this abundantly clear that a detailed study 
of this zone and of the fauna that inhabits it, as well 
as & comparison of the faunas above and below it, 
present a number of problems that are of consider- 
able interest, not only to the taxonomist but also to 
the physiologist and biochemist ; and it seems worth 
while, now that oceanographic investigations are once 
again being contemplated or actually carried out, to 
direct the attention of. investigators to this zone. 
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| USE OF LIQUID FUELS 
| CONFERENCE AT BIRMINGHAM 


N scientific research, and in the application to 
industry of the results of research, the problems 
encountered are of increasing complexity. Scientific 
workers engaged in this work feel the necessity for 
consultation or collaboration with specialists in fields 
other than their own. Indeed, it has become a 
commonplace that most industrial research problems 
require teams of experts from many branches of 
science and engineering. The interdependence of the 
various branches of science and technology has long 
been recognized; but collaboration between the 
corresponding societies has been practised to a 
noticeable extent only in comparatively recent 
years. Joint.conferences, such as that held at the 

University of Birmingham during September 21-23, 
are therefore welcome not only for their immediate 
value, but also as tokens of the growing integration 
of science. 

i The Birmingham Conference on “Modern Appli- 
cations of Liquid Fuels” was organised by the 
Institute of Petroleum and the Institute of Fuel, in 
recognition, as Mr. J. A. Oriel, the president of the 
Conference, put it, of their joint responsibility for 
ensuring that all kinds of fuel available in Great 
Britain are used with maximum efficiency. The scope 
of the Conference was wide, and while the use of oil 
fuels for prime movers, as in petrol and Diesel engines, 
was in general excluded, the seven sessions, into 
which the Conference was divided, furnished oppor- ' 
tunities for the exchange of information, experience 
and opinion about the design, operation and per- 
formance of burners and furnaces, agricultural driers, 
Diesel rail traction-engines, the use of oil in the gas 
industry, and the principles of combustion-chamber 
design for the gas turbine. 

One evening was devoted to & lecture on the 
uses of liquid fuel in domestic heating, largely 
based on the work of the Liquid Fuel Installations 
Committee of the Institute of Petroleum. This Com- 
mittee is preparing a report on the use of liquid fuels 
for domestic heating at the request of the Minister 
Gf Fuel and Power, similar to the Post-War Building 
Studies arranged by the Ministry of Works in reference 
to electricity, gas, and solid fuels. The oil fuels chiefly 
used, for both space- and water-heating, are liquefied 
Butane and other gases, kerosine, and Diesel oil. 
The development of modern domestic appliances 
burning kerosine was described, and attention was 
directed to their high thermel efficiencies ; such 
appliances have many advantages in rural aroas. 

: The Conference was concerned in“the main, how- 
ever, with the industrial application of oil fuels for 
purposes for which coal and petroleum may be used 
alternatively, and the chief scientific interest of the 
Conference, therefore, was the opportunity which it 
provided for making a comparison of the two fuels. 
In Great Britain, coal always has the advantage of 
lower cost, and the opinion is widely held that but 
for this advantage, oil would always be used in 
preference to cosl.. Oil has a higher calorific value, 


` ahd is certainly easier to handle and store than is 


coal ; and it is cleaner in use—qualities which 
account, for example, for the replacement of coal by : 
oil for use at sea. Petroleum, moreover, has & very 
small content of mineral matter ; ; this becomes con- 
céntrated in residual fuels by distillation, and the 
use of distillate fuels is accordingly entirely free from 


| 


` 952 


the troubles due to ash-formation which are associated 
with the use of coal. The same is, however, not true 
of residual fuel oils ; although ash-formation is.much 
less than with coal, it may give rise to serious 
problems, as, for example, in the gas turbine, where 
ash-deposition-is a major obstacle in the development 
of this prime mover to use heavy fuel oils. Fuel oils, 
of course, still have a great advantage over coal in 
this connexion; but it is important to realize that the 
use of oil is by no means entirely free from the 
problems which attend the use of coal. Thus both 
fuels contain sulphur, and the fuel oils available for 
use in Great Britain often have high sulphur contents 
(two per cent or more) which may cause deterioration 
of product quality in the steel and metal industries. 
In this respect, therefore, the advantage frequently 
lies with coal or the fuels derived from it, namely, 
producer-gas and coal tar. 

The oil flame has a higher radiation efficiency than 
the gas flame—a property which has contributed to 
the improved results which have been obtained in 
the manufacture of steel in the open hearth furnace 
by conversion to oil firing. Several other factors are, 
however,:also involved, and there was considerable 
divergence of opinion at the Conference as to the 
relative merits of oil and coal in this and similar 
applications. In some instances, conversion to oil 
firing has shown little advantage ; but the bulk of the 
evidence supports the conclusion that it leads to 
greater steel production. It is, in fact, probable that 
the use of oil has made an important contribution to 
the record steel output in Britain now being obtained. 
It cannot, however, be immediately concluded that 
conversion from coal to oil firing is necessarily 
advantageous to the steel industry. 

In the first place, consideration must be given to 
the cost of any technical advantage, and the differ- 
ential price of coal and oil in any particular locality 
is clearly a most important factor. This is illustrated 
very clearly by the American experience which was 
recorded in one of the papers contributed to the 
Conference. The steel industry in the United States 
was originally based on ‘coal; but oil firing was 
adopted, at a time when fuel oil was relatively very 
cheap, with a consequent increase in thermal 
efficiency and steel production. At present, however, 
the supply position and the changing price differential 
have started a reverse trend from oil to coal firing. 
The combined use of oil and coke-oven gas has given 
good results, and it is suggested that other com- 
binations, including such fuels as coke breeze and 
powdered coal, might be used with advantage. 

A second factor in the achievement of improved 
results with oil firing is the greater ease of control 
which attends the use of oil. Partly in consequence 
of this, the application of oil firing has usually been 
made with greater instrumentation and scientific 
control, and it seems likely that improved results 
eould also be obtained with producer-gas if similar 
methods were employed. This consideration suggests 
that the comparison between oil firing and con- 
ventional practice with producer-gas has not always 
been fair to the latter. It is certainly also true that 
the comparison has sometimes been unfair to oil 
firing because of unsuitable furnace design. Thus it 
has been shown that the jet action due to the greater 
velocity of the oil flame may result in a serious air 
inleakage which could be avoided in a furnace 
designed specifically for the utilization of oil. 

The use of fuel oil in glass furnaces also gives the 
advantages of greater ease of control and increased 
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rate of glass melting, but the intense radiation from 
the oil flame results in increased wear on refractories ; 
and although increased efficiency could be obtained 
by greater preheat of the combustion air, it is con- 
cluded that oil firing is not at present economic in 
comparison with an efficient producer-gas system. It 
is evident that the assessment of the relative values 
of coal and oil firing involves many technical and 
economie factors. 

It is not possible, in this short article, to do justice 
to the vast amount of technical information which 
has been, provided by the many papers contributad 
to the Conference. Readers interested, for example, 
in the application of the Diesel engine to rail traction, 
in modern developments in agricultural drying pro- 
cesses, or in any of the other modern applications of 
liquid fuels in the field already indicated, will be well 
advised to consult the Conference records; when 
published, these will constitute a valuable work of 
reference which will perhaps be the major achievement 
of the Conference. F. H. Garner 


December | 18, 


OBITUARIES 
Dr. S. E. Sheppard 


SAMUEL EDWARD SHEPPARD died in Rochester, 
N.Y., on September 29, aged sixty-six. Dr. Sheppard 
was born in Catford, and was educated at St. Dun- 
stan’s College, Catford, and University College, 
London. There he obtained the degree of B.Sc. by 
research in 1903, his thesis dealing with the theory 
of the photographic process and involving a rópetition 
and extension of the earlier work of Hurter and 
Driffield. This work was greatly. extended in his 
research for the D.Sc. degree, which was granted in 
1906 for a thesis which was published in 1907 jointly 
with that of C. E. K. Mees under the title of “Investi- 
gations on the Theory of the Photographie Process". 
Much of the work had been published in a series of 
papers in the Photographic Journal, the Transactions 
of the Chemical Society, and in the Proceedings of the 
Royal Society. 

In 1906 Sheppard was awarded an 1851 Exhibition 
for two years and went to Marburg, where he worked 
with Karl Schaum, professor of photo-chemistry and 
the editor of the Zeitschrift für Wissenschaftliche 
Photographie. Sheppard's work was on the molecular 
structure of sensitizing dyes and particularly of 
pinacyanol, the red sensitizer discovered only a short 
time before by Homolka, of the Hoechst dye-works. 
The study of the structure and behaviour of dyes 
like pinacyanol continued to attract Sheppard’s 
attention throughout his entire life. After a year in 
Germany, Sheppard went to Paris, where he worked 
with Victor Henri at the Sorbonne on colloid chemistry. 

In 1913 Sheppard accepted an invitation to take 
charge of the sections of physical and colloid chemistry 
in the Kodak Research Laboratory, which had just 
been organised under the direction of C. E. K. Mees 
at Rochester, N.Y. 

His early work there dealt principally with the 
physico-chemical properties of gelatin, and a number 
of papers were published dealing with the measure- 
ment of the viscosity of gelatin solutions, the 
measurement of the jelly strength and the elastic 
properties of gelatin jellies, the setting and melting 
points of gelatins, the drying and swelling of gelatin, 
and the structure of gelatin in solution, in the jelly, 


No. 4129 December 18, 1948 


and in the dry state. These early papers deal 
primarily with the definition of the properties to be 
measured, with methods of measurement, and with 
instruments for making the measurements. As soon 
as the methods were so perfected that reproducibility 
was possible, it became evident that further progress 
in the realm of the physical and chemical properties 
was dependent on the nature of the sample. This 
work culminated in 1929 in a description of a pro- 
cedure for making a standard gelatin by methods 
' easily reproduced in the laboratories. A scientifically 
valuable by-product of this work was the manu- 
facture and consequent availability of such a standard 
de-ashed gelatin to laboratories in general, biological 
as well as chemical. 

‘After the First World War, Sheppard began to 
turn his attention to the structure and properties of 
silver halide emulsions, and his first work took the 
form of a study of the distribution of the sizes of the 
silver halide grains in an emulsion, the intention 
being to work out the relation between this distri- 
bution and the sensitometrie properties of the 
material. Thus began a long series of studies that 
are not yet completed, though much progress has 
been made in the last thirty years. At the same 


time, working with Dr, Ludwik Silberstein and with , 


> Mr. A. P. H. Trivelli, Sheppard began to consider the 
action of light on the halides and the nature of 
sensitivity, and about 1923 a series of papers was 
published on the theory of photographic sensitivity 
and of exposure, which resulted in the presentation 
of the concentration speck hypothesis, according to 
which the sensitivity was related to discontinuities 
in the silver bromide lattice, presumably due to some 
foreign’substance. At the same time, & very notable 
group of studies was going forward on the measure- 
ment of size frequency distribution, which led to the 
development of microscopic methods by which the 
grain-size frequency distribution could be measured 
for practical silver bromide emulsions. A 

The well-known sensitizing property of gelatin in 
the photographie process led to a systematic study 
of the difference between photographic gelatins in 
their sensitizing power and the nature of the sub- 
stance in gelatin which conferred sensitivity. By a 
painstaking series of analyses, it was found that the 
sensitizer inherent in natural gelatin was concentrated 
in the liquors obtained by the acid treatment of the 
raw material after liming; and eventually it was 
found that the chemical properties of the sensitizer 
corresponded to those of allyl thiourea, and that 
therefore the gelatin sensitizer was essentially one 
which could produce silver sulphide specks in the 
silver bromide crystals. j 

‘This discovery is perhaps the major advance made 
iù Sheppard's scientific career. All further study of 
the photographie properties of gelatin, of the nature 
òf the sensitivity of silver halides and of the latent 
image have been conditioned by it. Its publication 
won for Sheppard instant recognition. He was 
awarded the Adelskéld Medal of the Swedish Photo- 
graphic Society in 1929, the Progress Medal of the 
Royal Photographic Society .in 1928, and the 
honorary fellowship of the Royal Photographie 
Society in 1926. In 1928 he delivered the Hurter 
and Driffield Memorial Lecture to the Royal Photo- 
graphic Society, and in 1930 received the Nichols 
Medal of the American Chemical Society. 

From that time, Sheppard's scientific work covered 
a prodigious range of knowledge. Besides the work 
on the latent image, he studied such matters as the 
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, photovoltaic effects, that is, the electrical response of 


silver halide to light, the colloidal structure of film- 
base materials and their physico-chemical and elastic 
properties, the nature of development, and particu- 
larly the nature of dye sensitizing, the adsorption of 
sensitizing dyes to silver halides, the structure of the 
layers which they formed, and their sensitizing effects. 

Sheppard realized that the solution of the problem 


_ of dye sensitizing would involve not only the coupling 


of the dye to the silver halide lattice by absorption, 
but also an understanding of the nature of the 
absorption of light by the resonance structure of the 
dye. Thus he studied the absorption spectra of dyes 


‘in various solvents, in vapour phases, and when 


adsorbed to surfaces. This is the field which was 
chiefly engaging his attention when his health failed. 

While never robust, Sheppard enjoyed good health 
until a few years ago, when he began to have trouble 
with his eyes, which culminated in the loss of one 
eye from glaucoma. At the same time, his heart was 
affected, and continued to fail until in January 1948 
he found it necessary to resign from his position with 
the Kodak Company. 

More than any other single worker, Sheppard has 
been responsible for our present knowledge of the 
theory of the photographic process. He explored 
every section of the chemistry of that process, and 
everywhere his studies brought light. 

C. E. K. MEES 





Prof. Kornél de Kórósy: 


. Wm regret td announce that Dr. Kornél de KÓrósy, 
professor of biology in the University of Budapest, 
died on July 14. Son of the famous Hungarian 
statistician, Joseph de Kérésy, he was born at 
Budapest in 1879. As & student of medicine, he 
entered the Institute of Physiology in the University 
of his native city, never to leave it permanently until 
his death. 

Until the First World War he was mainly inter- 
ested in problems of metabolism, especially in those 
of resorption, and one of his publieations foreshadowed 
the insulin problem. He spent at that time practically 
all his summer vacations at some world centre of 
learning. On one such occasion, in New York, Jaques 
Loeb invited him to stay at the Rockefoller Institute, 
where they were working together on osmotic prob- 
lems; but Kórósy decided to return to Hungary, 
which proved fatal for his life and career. 

During most part of the First World War and 
some time after, he was acting director of the Physio- 
logical Institute, shouldering an unusual load of 
teaching in difficult circumstances. Anti‘semitic 
racial prejudice, rising quickly after the War, forced 
him from this position and practically stopped his 
experimental work. He turned to genetics and devel- 
oped a mathematical theory of coupling between 
genes, published as a long monograph in German. 
During the last ten years of his life he cleared up 
important problems on crossing-over interference. 

Political terror made him conscious of his Jewish 
duties, and he soon rose to the presidency of the 
Hungarian Pro-Palestina Association. The Nazis 
deported his younger son, who failed to return. The 
months of terror, the loss of access to his precious 
library and files, even after the War, hastened his 
death. 

- Prof. KÓrósy belonged to those men whose respect 
for truth and justice was embedded in a nature fond 


954 


of beauty and full of humanitarian sentiment. He 
was a well-known figure at physiological congresses 
in Paris, Budapest, London, Boston, Leningrad, 
Venice, Edinburgh, and was loved for his kindly, 
gentle nature, by friends and students the world over. 
Music was his favourite recreation,.and he loved to 
travel, always taking his family with him. His wife, 
whom he married early in life, and three of his 
children, survive him. M. POLANYI 


_ We regret to announce the following deaths: 


Sir Wilfrid Grigson, C.S.I., sometime director- 
general of revenue in Hyderabad, author of “The 
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Aboriginal Problem in the Central Provinces and 
Berar” and other anthropological studies, on Novem- 
ber 26, aged fifty-two. 

Dr. Louis Rapkine, director of the Department of 
iad Libsqusteys Pasteur Institute, Paris, on Decem- 

r es 

Dr. Marjory Stephenson, M.B.E., F.R.S., of the 
Medical Research Council Unit for Chemical Micro- 
biology, on December 12, aged sixty-two. 


We are glad to learn from Prof. J. Heyrovsky, of 
the Charles University, Prague, that Dr. F. Béhounek, 
whose death was announced in Nature of December 4, 
is alive and well. 
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NEWS and VIEWS 


U.S. National Academy of Sciences : Agassiz.Medal 


p TuE National Academy of Sciences presented the 
Alexander Agassiz Gold Medal and honorarium for 
1948 to Dr. Thomas Gordon Thompson at the 
‘autumn meeting of the Academy held at the Univ- 
ersity of California, Berkeley, on November 15. Dr. 
Thompson, professor of chemistry and director of 
the oceanographie laboratories of the University of 
Washington at Seattle and Friday Harbor in the 
State of Washington, has long been a leader in 
investigations of the complex chemistry of the ocean, 
with special attention to the waters of the north-east 
Pacific, Puget Sound, the San Juan Archipelago and 
the Bering and Chukchi Seas. Under his inspiration 
and leadership, his associates and students have 
devised and developed effective methods and tech- 
niques for the isolatiofi and the quantitative de- 
termination of many of the elements and their com- 
pounds which occur in minute concentrations in sea 
water. Examples of such are iron, lithium, silicon, 
manganese, aluminium, boron and radium, the 
fluorides, phosphates and silicates, the isotopes of the 
elements of water and the dissolved gases, and the 
ionic ratios of the major constituents of sea water in 
various parts of the ocean. In organising the oceano- 
graphic laboratories at Seattle and Friday Harbor, 
Dr. Thompson brought together specialists in the 
fundamental sciences associated with the various 
departments of a great university, and directed 
their attention and stimulated their interest in 
the many problems presented by oceanic phe- 
nomena. Dr. Thompson has been chairman of 
various international committees, particularly the 
committee of the International Association of Physical 
Oceanography, appointed for the purpose of establish- 
ing standard units and procedures for the promotion 
of studies of the chemistry of the ocean. Established 
by Sir John Murray in 1911, the Alexander Agassiz 
Gold Medal is awarded by the Academy ‘“‘for original 
contribution in the science of oceanography to 
scientific men in any part of the world”. 


William Davidson of Aberdeen: 1648 


A TERcENTENARY Memorial Lecture ontitled 
“William Davidson of Aberdeen: The First Scots 
Professor of Chemistry”? was delivered in Marischal 
College, Aberdeen, on November 26, 1948, by Dr. John 
Read, professor of chemistry in the University of St. 
Andrews. Davidson was a native of Aberdeenshire 
who graduated at Marischal College in 1617 and then 
migrated to France. Here he became known as an 
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authority on medicine, pharmacy and chemistry. 
He gave instruction in medical chemistry of the 
Paracelsian type, and was appointed a physician to 
the French king. In 1647 he was nominated to.the 
first chair of chemistry to be founded in France, at 
the Jardin du Roi in Paris, where he entered upon 
his duties in 1648. Davidson was one of the threo 
earliest occupants of a chair of chemistry, and the 
first native of the British Isles to become a professor 
of chemistry. Owing to religious and medical’ 
jealousies, he was forced to resign the chair in 1651; 
thenceforward, until 1667, he was chief physician to 
the King of Poland. He died in Paris in 1669. Be- 
Sides various medieal works, Davidson wrote an 
early text-book of chemistry entitled *'Philésophia 
Pyrotechnica", Although imbued with the ideas of 
his alchemical predecessors, and 'given to associating 
the doctrines of chemistry with religious and meta- 
physical conceptions, he has claims to be called a 
chemist rather than an alchemist. Davidson was 
particularly proud of the blue blood of Scotland that 
ran in his veins; in 1629 he obtained a patent of 
nobility from Charles I and thereafter styled himself 
"Nobilis Scotus’. To account for his entering the 
medical profession he told his readers that “pro- 
fessors of medicine were invested with such honour 
by the kings of Scotland that they enjoyed a title 
equal to that of earls”, 


U.S. Sclentific Mission to Japan 


THE Supreme Commander, Allied Powers (‘SCAP’) 
has announced that a United States scientific mission. 
to Japan "is scheduled to arrive in that country on 
or about November 26 and may be expected to 
remain until about December 18, 1948". The mission 
is composed of five distinguished American men of 
science, selected by the National Academy of Sciences, 
and includes: Dr. Detlev W. Bronk, chairman of the 
National Research Council, foreign secretary of the 
National Academy of Sciences, and president-elect of 
Johns Hopkins University ; Dr. E. C. Stakman, chief 
of the division of plant pathology and botany, Univ- 
ersity of Minnesota; Dr. Zay Jeffries, vice-president 
of the General Electric Company, and general man- 
ager of its chemical department; Dr. I. I. Rabi, 
professor of physics, Columbia University ; Dr. Roger 
Adams, head of the department of chemistry, Univ- 
ersity of Illinois, and chairman of the scientific 
advisory group that visited Japan in 1947. Dr. 
Bronk is chairman of the present mission. The new 
mission is making the visit at a time when some forty 
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thousand Japanese scientific workers, representing 
all fields of research, are participating in the election 
of 210 members for the country’s first National 
Science Council. This election, due on December 
20, is considered to be of unusual interest as 
it is thought to represent the first attempt of 
scientific workers of any country as a whole to 
elect members of its supreme scientific organ. The 
Wission is expected to review progress made by 
Japanese men of science in the development: of 


democratic national organisations for scientific activ- ' 


ity. It is expected to bring up to date the report 
submitted by the previous advisory group; recom- 
mendations by that group served as guides to ‘SCAP’ 
sections in judging proposals of the d: apanese for the 
reorganisation of national scientific bodies. The group 
proposes to spond approximately one day each in 
Sendai, Sapporo, Kyoto and Hiroshima ; the remainder 
of the time will be spent in Tokyo in discussion with 
‘SCAP’ personnel and Japanese scientific workers. 


Vacation Work for Technical Students 


Ture fourteenth annual report for the year ending 
October 1948 by the Vacation Work Scheme of the 
Imperial College of Science and Technology has 
recently been published. The Scheme aims at provid- 
ing work in Great Britain and abroad for students 
during their vacation, and it is almost entirely volunt- 
ary in nature. During 1948, 829 students participated 
as compared with 705 in 1947 (this increase being 
largely due to a greater number of overseas students) ; 
and this year’s total was made up of 200 overseas 
students and 629 British, 194 of these latter having 
worked abroad. The bulk of the British students (591 
in actual number) was drawn from the three Colleges 
which form the Imperial College, namely, the Royal 
College of Science, Royal School of Mines, and City 
and Guilds Collegé. In January 1948 an international 
conference was held in London at the Imperial 
College to unify the procedure and minimize the 
correspondence for the exchange of students between 
different States; ten countries sent representatives 
and an organisation was founded called the Inter- 
national Association for the Exchange of Students 
for Technical Experience. During the recent summer 
vacation this Association has successfully exchanged 
950—1,000 students between the participating coun- 
tries. The next conference of this Association will be 
held in Copenhagen during January 3-7, 1949. As a 
result of the establishment of this Association, central 
organisations have been set up in each country; the 
governors of the Imperial College have decided to 
broaden their machinery, coping with international 
exchange, to include undergraduates from other 
universities and colleges in Great Britain, and this 
information has already been communicated. The 
aim is to make the scheme self-supporting, if possible, 
through an affiliation fee payable by each college 
concerned (based on the number of students sent 
abroad) together with a registration fee payable by 
the student. Offers of financial assistance have 
already been made by Messrs. Lever Brothers and 
Unilever, Ltd., Rolls Royce, Ltd., and the National 
Oil Refineries, Ltd., and it is anticipated that the 
scheme will be in operation for the summer of 1949. 


Management Abstracts 

For these days, Management Abstracts, the first 
issue of a series of specialized publications dealing 
with the different aspects of management to be 
published by the British Institute of Management 
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(London), seems rather a lavish production. It covers 
some two hundred British and Overseas publications 


‘dealing with current developments in management 


science, and the abstracts are classified under such’ 
headings as general management and organisation ; 
works management; personnel and welfare; financial 
management; distribution; supplies; transport ; 
statistics; public administration; education and 
training. Management Abstracts will be issued monthly 
and is intended to cover, eventually, material pub- 

lished in any part of the world; but on its present 
scale such cover can scarcely be obtained without 
very considerable expansion on the first two issues. 

The basis of selection of the abstracts is not apparent, 

although the more important’ articles published in 
Great Britain in recent months appear to be included. 

For the annual subscription of 30s. (or 3s. per copy) 

the business executive may, as it is claimed, save 
some time; but the production is unlikely to give 
him much that he cannot readily obtain, and prob- 
ably earlier, from an efficient firm’s library. The 
publication also includes "Book Notes", which are ` 
brief and mainly descriptive. This section might: 
perhaps be expanded with advantage and the 

length of the abstracts curtailed, particularly if the 

latter were made purely descriptive and not, as in 

these two issues, in part critical. 


Milk: from Cow to Consumer 


WarnnACE PRODUCTIONS, LID., have just finished 
making a documentary film for the United Dairies, Ltd. 
"This film, which lasts for about half an hour, is called 
“The Milky Way" and was shown to a small invited 
audience on November 30 at the British Council 
Theatre in London. It tells the story of the pro- 
duction, pasteurization and distribution of milk under 
modern conditions with particular reference to 
London (the United Dairies, Ltd., being one of the 
major suppliers of milk in the London area); but the 
theme is representative of any large town or city 
where rigid precautions are taken with regard to the 
safety and purity of milk. The general scientific 
level of the film has been designed for showing to 
student-nurses and the senior science forms of 
secondary schools; but it can be recommended to 
any intelligent person, scientific or otherwise. The 
emphasis stressed throughout is on hygiene ; but the 
full account of milk from cow to consumer is amply 
and well told. The makers and sponsors of this 
documentary film are to be congratulated on a pro- 
duction which has entertainment value as well as 
scientific and educational interest. 


Information Services Committee 


ARISING out of the Scientific Information Con- 
ference held last June, the Council of the Royal 
Society has set up-a Standing Committee on Inform- 
ation Sefvices. The terms of reference are: (1) to 
advise on means of improving existing methods of 
publishing, abstracting, indexing and distributing 
scientific information and, in particular, to advise on 
the implementation of the recommendations of the 
Royal Society Scientific Information Conference ; 
(2) to report to the Council of the Royal Society. 

The following have agreed to serve on the com- 
mittee: Sir Alfred Egerton (chairman); the Treas- 
urer and the Secretaries of the Royal Society ; Dr. 
T. E. Allibone; Prof. J. D. Bernal ; Dr. G. L. Brown; 
Sir David Chadwick ; Mr. J. E. Cummins ; Dr. G. M. 
Findlay; Dr. J. E. Holmstrom; Dr. A. King; Dr. 
J. G. Malloch; and Dr. C. F. A. Pantin. 
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Colonial Service: Recent Appointments 


THE following appointments in the Colonial Service 
have been announced: J. S. Campbell, agricultural 
officer, Nigeria; W. Galley, agricultural officer, 
Uganda; W. Smith, agricultural officer, Gold Coast ; 
E. A. Edmonds, geologist,Gold Coast; N. J. Guest, 
geologist, Tanganyika ; K. Taylor, geologist, Uganda ; 
R. B. Smith, agricultural officer, Trinidad; J. H. 
Wheelan, assistant conservator of forests, Gold 
Coast; J. D. Farquhar (assistant conservator of 
forests, Palestine), assistant conservator of forests, 
Tanganyika; R. B. McConnell (geologist, Tangan- 
yika), senior geologist, Nigeria. The following have 
been appointed assistant conservators of forests in 
the countries mentioned: M. F. H. Abraham 
(Kenya), M. C. Argyle (Kenya), J. H. Blower 
(Tanganyika), W. Carmichael (Tanganyika), D. M. 
Duggie (Gold Coast), W. G. Dyson (Kenya), C. A. 
Walker (Nigeria) F. Weston (Uganda). 


Lectures on Manufactured Foods 


‘Tae Nutrition Panel of the Food Group of the 
Society of Chemical Industry is arranging & series of 
meetings for discussing the problems affecting manu- 
factured foods in Great Britain. Sausages, soups, 
ice-creams, cake mixtures, jam, processed cheeses, 
and the like, form an important part of present-day 
dietary; but there is still much to be learned about 
their nutritional significance. The first meeting of 
this series will be held on Wednesday, January 5, 
1949, at Gas Industry House, 1 Grosvenor Place, 
London, S.W.1, at 6.30 p.m., and the subject will be 
“The Sausage as Food". The speakers will include 
Mr. H. P. Blunt, of the Ministry of Food, on “The 
History of Sausages”; Mr. Osman Jones and Mr. 
M. G. Read, on the composition of fresh -and pro- 
cessed sausages respectively ; and Dr. Magnus Pyke on 
“Sausages and Nutrition". . 


University of Glasgow 

Pror. C. M. YowxGE has been re-appointed a director 
of the Scottish Marine Biological Association. Dr. 
Angus Macphail has been appointed lecturer in public 
health, and Dr. W. G. A. Begg an assistant in 
anatomy. Mr. John Green has resigned from the 
Departments of Biochemistry and Medicine to become 
lecturer in olinieal chemistry in the University of 
Aberdeen, and Dr. J. D. Morrison.from the Depart- 
ment of Chemistry to t&ke up & post with the Council 
for Scientific and Industrial Research at Melbourne. 
Mr. J. C. Gunn, of the Department of Mathematics, 
University College, London, has been appointed to 
the Cargill chair of natural philosophy in succession 
to Pref. T. Alty. 

For the current session 266 students have been 
admitted into the Faculty of Pure Science. Some 
144 research students have been registered, including 
fifty working in the Royal Technical College, nine at 
the Hannah Institute and three at the Agricultural 
College. : 3 Ag 


Announcements - 
TuE Medal of the Royal Society of New South 
Wales has been awarded to Prof. W. L. Waterhouse, 
research professor of plant pathology and agri- 
cultural botany in the University of Sydney. The 
award is made for meritorious contributions to the 
advancement of science: this may include admin- 
istration and organisation of scientific endeavour. 
The citation states that this year’s award is made to 
Prof. Waterhouse in recognition of his services to the 
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Society and his valuable contributions to the field « 
agricultural science, particularly with regard 1 
research on cereals. 


Pror. R. E. MORTIMER WHEELER, professor < 
archæology in the University of London, formerl 
director-general of archzology in India, will serve £ 
adviser to the Government of Pakistan in setting u 
a department for the exploration and preservation « 
ancient sites and in forming & museum at Karachi. 


Pror, Linpsay Tasman Rips has been appointe 
vice-chancellor of the University of Hong Kong. A 
an Australian Rhodes Scholar he graduated i 
medicine at Oxford, and has been professor « 
physiology at the University of Hong Kong sinc 
1928. Prof. Ride had an active military career i 
China during the Second World War, since when I 
has been in command of the Hong Kong Voluntx 
Defence Force. 


Dr. E. J. Boorman has been appointed chi: 
chemist of the Anglo-American Oil Co., Ltd. Aft 
postgraduate research at the Imperial College « 
Science and Technology, London, Dr. Boorma 
entered the Department of the Government Chemis 
where he was concerned with petroleum product 
Soon after the end of the War he joined the staff « 
Esso Development Co., Ltd. i 


Dr. ARTHUR J. Brow, of the Dyson Perri 
Laboratory, Oxford, has been appointed Smithsc 
research fellow of the Royal Society for four yea 
from January 1, 1949. The fellowship is tenable t 
the University of Cambridge, where Dr. Birch wi 
continue his researches in organic chemistry, 

oF a 


Tm following appointments have been made i 
the University of London: Dr. B. J. Lioyd-Evan: 
to the Kennedy chair of mechanical, engineerin; 
tenable at University College; Dr. W: F. Jepson, t 
the University readership in applied entomolog 
tenable at the Imperial College of Science an 
Technology. 


A PROOF copy of Prof. Geitler’s revision of tk 
Cyanophycex in the “Natürliche Pflanzenfamilien 
(1 b, 1942), most of the copies of which were destroy 
during the War, has been sent by'the author to Pro 
F. E. Fritsch (at the Botany School, Cambridge). : 
will be loaned for short periods:to anyone who 
interested on application to him, 


Tue Rationalist Press Association has arrange 
a course of six lectures under the general title : 
“Intuition and Reason” to be delivered by D 
Maurice Burton. The lectures will be given eac 
Monday during January l7—-February 21, 1949, : 
the Alliance Hall, Palmer Street, Westminster, Lo: 
don. Tickets for the course cost 12s. (9s. for R.P.: 
members), and may be obtained from the Rationali 


' Press Association, Ltd., 4-6 Johnson's Court, Fle 


Street, London, E.C.4. 


THE Institution of Naval Architects is offering tl 
Martell Scholarship in Naval Architecture, to be hel 
at one of the following institutions: Universities « 
Glasgow, Durham | (King’s College, Newocastle-oi 
Tyne), or Liverpool, or the Royal Naval Colleg 
Greenwich. It is tenable for three or four years and : 
annual value £175. It is open to British apprentices « 
pupils, less than twenty-three years old, in the roy. 
dockyards or private shipyards. Entries close c 
January 15 ; full particulars can be obtained from tl 
Secretary, Institution of Naval Architects, 10 Upp 
Belgrave Street, London, S.W.1. 
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The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ia taken of anonymous communications 


Method for Obtaining Wool Roots for Histo- 
chemical Examination 


A "USEFUL technique has been developed for 
obtaining moderately large samples of wool roots for 
histochemical examination. It is hoped that this 
technique will assist in elucidating the mode of 
formation of the wool fibre and also facilitate in- 
vestigations already in progress in this laboratory, 
whieh are concerned with developing methods for 
removal of wool from sheepskins. 


Fig. 1 Fig. 2 





Fig. 


Fig. 


Formerly, it was possible, by tedious dissection of 
lled staples of wool, to obtain a few milligrams of 
vool roots: by the new method 0-5-1:0 gm. can 
»e collected with little effort. 2 

A piece of sheepskin approximately 500 sq. em. 
s eut from a fresh skin, most of the wool removed 
vith scissors, and. the remainder clipped to within 
-3 mm. of the skin. The skin is then placed flat, 
vith flesh side down, on a piece of plate-glass. A 
'eeswax-rosin mixture (2:7 by’ weight) at.about 
10° C. is then run over the surface òf the skin to a 
hickness of about 5 mm. When the wax has set, 
tis lifted with the adhering skin from the glass and 
he skin peeled away from it gradually, leaving a 
vax sheet with the wool fibres firmly embedded in 
; and with the roots exposed. "Phe roots can be 
arvested readily by clipping with an electric razor, 
r preferably. with a fine animal-hair clipper. The 
lipping must be done carefully to avoid contamina- 
ion with particles of wax. By this method it is 
ossible to obtain material which is all of sub- 
pidermal origin. i : 


o oğ 
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. To ascertain the nature of the tissue thus obtained, 
sections of the skin have been made before and after 
removal of the roots. The results of this examination 
are recorded in the. accompanying photomicro- 
graphs. 

A section of skin is shown in Fig. 1 with the wool 
roots intact and visible atipoints marked A. In Fig. 2 
is seen a section of the same skin after removal of 
the fibres. Some tissue breakdown is evident; but . 
the lining epithelium and the basal cells are for the” 
most part intact. The vascular areas shown at B 
are probably artefacts and may be due to the re- 
moval of sudoriferous glands during sectioning. In 
Fig. 3 à complete root with shaft is seen in situ. The 
open area around the fibre is, no doubt, an artefact ; 


but it does indicate that there is no strong attach- , 


ment of the fibre to the follicle lining around the 
zone of keratinization. Fig. 4 shows the effect of 
removal of the root on the 
neighbouring structures. De. 
rangement of the epithelium is’ 
evident at C; 
at D, little or no sebac»ous 
gland tissue has been removed, 
and the epidermis at Æ is intact. 

The yield of roots from the 
wax sheets is affected by the 
depth of the root in the skin, 
and from measurements made 
on a number of different skins 
it was found that, whefeas a 
root-length of 0-7—0-8 mm. yielded 
only 10-20 mgm. per 100 sq. em. 
skin, a root length of 1-2-1-3 mm. 
yielded 200-300 mgm. per 100 aq. 
cm. skin. If the wool roots are 
too short for clipping, root ex- 
tract can be obtained by apply- 
ing a suitable extractant to the 
wax sheet and brushing it over 
the surface. 

Roots have been obtained by 
the same technique from: guinea 
pig skin, and. no doubt the 
method is applicable to any type 
of skin. 

Thanks are due to Miss H. M. 
Matthews for technical assist- 
ance. 


4 


WILLIAM J. ELLIS 
Biochemistry Section, 
Division of Industrial Chemistry, 
Council for Scientific and Industrial Research, 
Melbourne, Australia. á 
June 3. : 


Fine Structure of Cell Walls in Fresh Plant 
- Tissues M 


THE increasing preoccupation of plant physiological 
laboratories throughout the world with problems of 
growth makes it very desirable that the details of 
structure in the cell wall, in growing tissue, should 
be known as completely as possible in the condition 
occurring in the living tissue itself. A góod deal of the 
diseussion arising from growth studies centres around 
the configuration of the cell walk and the facile 
generalization of the striking results of X-ray gnalysis 
in dried material to cover the condition in fresh 


$ 


but, as shown * 


H 
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Fig. 1. X-ray diagram of a bundle of parallel filaments of 

Rhizoclonium, beam perpendicular to filament-length. The alga 

. was put in the spectrometer straight from the culture vessel and 

kept running with water during the exposure. Exposure time 

10:5 hr. Note that in addition to the two water haloes there is a 

diagram of cellulose identical with, though weaker than, that of 
the dried specimen in Fig. 2 


tissue is perhaps not a priori legitimate; for it is 
highly improbable that the dried material, even when 
rewetted, can be considered with any exactitude as 
equivalent to the original material fresh from the 
plant. In point of fact, attention was directed some 
years ago to the implieations of the fact that in 
bacterial cellulose the planes of 6-1 A.-spacing lie 
parallel to the surface of the cellulose plate only 
after drying!, so that the demonstration of the special 
orientation of dried walls of Valonia? and Cladophora* 
did not necessarily guarantee a similar orientation 
in fresh. material. 

It should, However, be noted that the drying 
of bacterial cellulose might involve nothing more 
than a packing of flat plates (from the bacterial 
capsules) flat on the substrate, and the orientation 
might,in fact, be present in each plate even in the 
fresh cellulose. 

More recently even the existence of crystalline 
regions in fresh material has been called into ques- 
tion It is observed that when fresh cotton hairs are 








Fig. 2. IE same bundle of filaments after drying. The photo- 
graph is much stronger but otherwise is identical with the cellulose 
diagram of Fig. 1 
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photographed without drying, then the diagram 
shows merely the water haloes with no sign of a cellu- 
lose diagram ; this latter appears only after the speci- 
men has dried, but remains present on rewetting. 
Correspondingly, Berkeley and Kerr regard the 
cellulose in cotton hairs as existing in the form of 
single, parallel cellulose chains separated by water 
molecules. It seemed to us that*tbere were other, 
more probable, interpretations of thesé results. First, 
the water halo in fresh cotton is very intense and 
could possibly mask the cellulose diagram, the in- 
tensity of which might well be reduced by the 
absorption of X-rays by the water and by an angular 
dispersion of the crystalline regions caused by the 
presence of the water between them, Rewetiting of 
dried specimens would not produce the same effecta: 
since it is well known that dried cellulose has a lower 
regain than fresh material, and in any event the, 
lumina do not refill once the cells have dried. . 
We therefore decided to re-examine the condition 
of fresh máterial both for the existence of micelles 
and for special orientation, and therefore chose as our 





^ material an alga, Rhizoclonium, which will tolerate 


abundant water during the exposure in an X-ray 
spectrometer, and cambial tissue from Pinus sylvestris 
as an example of a rapidly growing tissue. 





Fig. 3. X-ray diagram of a pellet eh cambial tissue main- 
tained in equilibrium with air at 94 per cent relative humidity 


during the exposure. The 002 and fuged 101 and 101 circles are "i 
clearly visible; ' 


Both were collected fresh and kept wet during ex: 
posure, except that with eambial tissue the water 
halo had to be reduced in intensity by mounting the. 
tissue jn a holder within which the air was maintained: 
at 98 per cent relative humidity. The tissues were: 
then allowed to dry, and X-ray diagrams were taken 
of this dried. material. The resulting photographs 
are presented in Figs. 1, 2, 3 and 4. 

In comparing the two algal photographs it should 
be remembered that a reduction of apparent intensity 
in the cellulose diagram of wet material is to be 
expected both on aecount of the intense background 
and of the absorption of X-rays by water. Intensity 
differences can therefore at the moment be dis- 
regarded. In the wet specimen (Fig. 1) the ares of 
the cellulose diagram are very apparent and are as 
sharp as those in the dry material. Further, the 
disposition of the arcs is the same, and. in particular 
the 6.1 A..are is missing along the meridian. Thus 
in this material, which had never been dried, not 
only is the cellulose organised into micelles, but also 
these in türn have already the special orientation: 
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Fig. 4. Comparable photographs of a pellet of dried cambium 

demonstrated in dried cells. In cambium, too (Fig. 3), 
the 3-9 A.-ring and the fused 5-4 and 6-1 can plainly 
be identified so that here, too, micelles exist in fresh 
tissue, much as they do in dry material (Fig. 4). In 
point of fact, it is probable that the 6-1 A. (101) arc 
is Missing in untreated cambium. This point will be 


discussed elsewhere; it is not of importance to the: 
present discussion, and the inner ring in the cambium- 
diagrams is therefore treated conventionally as a 


fused 101, 101. It is not, of course, clear that the 


size of the micelles is the same in wet es in dried: 
tissue; but it is certain that in the materials we- 
have used, crystalline regions do exist sufficiently | 


extefisive to'give rise to X-ray diagrams. 


It is theréfore reasonably certain that consideration - 
of growth processes in plant cells will need to continue. 
to be made ir terms of wall strueture substantially 


similar to that described for dried material. 


The senior author is indebted to the Department: 
of Scientific and Industrial Research for a grant to: 
cover in part the expenses of the algal research, from : 
the programme of which some of the present results 


are drawn. 
R. D. PRESTON 
A. B. WARDROP* 
& E. Nicorart 
Botany Department, 
The University, Leeds 2. 
Oct. 28. 

* An officer of the Council for Scientific and Industrial Research, 
Melbourne, Australia. 

t On leave from the Fibre Research Institute, Delft. Holland. 
‘Sisson, W. A., J. Phys. Chem., 343 (1930). 
* preston, R. D., and Astbury, W. T., Proe. Roy. Soe., B. 122, 76 (1931). 
* Astbury, W, T., and Preston, R. D., Proc. Roy. Soc., 8,199, 54 (1940). 
t Berkeley, E. E., and Kerr, T., Ind. Eng. Chem., 28, 304 (1946). 








Extraction of Bright Coals by Anhydrous 
Ethylene Diamine 

PYRIDINE has long been known as a good solvent 
for coal'. It is effective even at room temperature, 
and causes marked swelling of the coal substance. 
Solutions are usually prepared at the boiling point 
pand are recognized to be at least predominantly 
* colloidal. It has recently been found that ethylene 
' diamine fs a more rapid and in some respects more 
powerful solvent, its action being^similar in many 
ways to that of pyridine. A preliminary survey has 
been made of its interaction with eoals.. As with 


pyridine’, the action of ethylene diamine is retarded: 
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containing 40 por cent water has very little offect 


. at room temperature. The-solvent used in this work 


contained less than, 1 per cent water. 

The process of solution of lower-rank bituminous 
coals is accompanied by great swelling of the solid 
and a large heat evolution. Dried pieces of whatever 
size imbibe finally about 1-2 gm. of diamine per gm. 
of coal. Irreversible adsorption of the solvent, is 
observed on both residue and recovered extract ; 
when, by a nitrogen balance, allowance is made for 
this, the total yield of solid products agrees closely 
with the weight of original coal. The extract solu- 
tions have been studied by optical and other methods 
and found to consist largely of colloidal particles of 
the order of hundreds of angstréms in diameter, 
together with a background of somewhat smaller 
material (I am indebted to Dr. L. Kann of these 
laboratories for this information). The evidence to 
date does not preclude the presence of small molecules 
in addition; but the quantity in this form is certainly’. 
not great. Osmotic measurements (for example, ~ 
vapour-pressure lowering) are unreliable because a 
very small quantity. of ammonia is slowly but con- 
tinuously evolved by coal in contact with ethylene 
diamine. (The source of the ammonia has not been 
established ; in view of the small quantity produced, 
and the readiness with which ethylene diamine lib- 
erates ammonia on treatment with other substances, 
its formation may be adventitious.) In many cases, 
unlike the behaviour of pyridine-coal sels, the solu- 
tion of extract in the original solvent continues to 
form a stable colloidal solution when poured into 
water, although it can readily be flocculated by 
addition of acid or of multivalent cations. The 
particles in aqueous solution (at pH ~ 11-5) are 
negatively charged. 

Higher rank (coking and steam) coals yield very 
much less extract than those of lower rank and show 
a much smaller degree of swelling. After 48 hours 
treatment in a Soxhlet apparatus containing nitrogen 
at atmospheric pressure, typical yields of extract, 
corrected for solvent, are: coals containing less than 
85 per cent carbon (Parr pure coal basis), 35-40 pe: 
cent; coals containing more than 88 per cent carbon, 
1-5 per cent. Anthracite is not visibly affected and 
yields no extract. Bovey Tracey lignite yields, in a 
Soxhlet apparatus, about the same proportion of 
extract as a low-rank bituminous coal; at room 
temperature the yield of extract is relatively smaller, 
though the swelling is much the same as with the 
coal. ‘Humic acids’ produced by oxidation of coal 
and purified by extraction with, and re-precipitation 
from, an organic solvent dissolve only to a limited 
extent in ethylene diamine even at the boiling point ; 
on addition of water, however, they dissolve rapidly 
and completely just as in 10 per cent aqueous sodit 
hydroxide. Irish dopplerite swells considerably but 
very slowly in ethylene diamine, and very little ex- 
traction (as indieated by colour) takes place even 
on boiling; it is rather more soluble when water is 
added. The same sample of dopplerite was only 
slightly soluble in 10 per cent sodium hydroxide. 
Spruce lignin (for which I am indebted to Dr. W. G. 
Campbell, of the Forest Products Research. Labora- 
tory, Princes Risborough) and cellulose both swell 
in ethylene diamine, but yield no appreciable soluble 
material. 4 

The degree of extraction at room temperature 
varies in an interesting manner with solvent/coal 
ratio, successive treatment of the same fnaterial, and 
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coal rank. This wil form the subject of a further 
communication. It may be mentioned here, however, 
that at room temperature the degree of extraction 
of low-rank coals. rapidly approaches a limit (about 
10 per cent) as the solvent/eoal ratio is increased ; if 
the sol is then removed by filtration and fresh solvent 
is added, a furtber substantial amount of extract 
(about 5 per cent) is obtained. This can be repeated 
many times before the amount of extract becomes 
negligible. ; 

It is now well recognized that coal has a colloidal 
structure?. The type of extraction phenomenon out- 
lined in the last paragraph is characteristic of colloidal 
systems, although the present case appears to have 
some unusual features. Swelling in solvents is a 
normal property of colloidal substances, including 
polymers. In the case of coal, a thermodynamic 
treatment must take into account the distribution 
of colloidal material in appreciable concentration 
between both phases. 





I. G. C. DRYDEN 
Experimental Station, 
British Coal Utilisation Research Association, 
Leatherhead, Surrey. July 9. 


! Frémy, E., C.R. Acad. Sei., Paris, 89, 114 (1801). Friswell, A. J., 
J. Soc, Chem. Ind., 11, 9 (1892). Bedson, P. P., J. Soc. Chem 
Ind., 18, 738 (1899). 

* Bone, W. A., and Sarjant, R. J., Proc. Roy. Soc., A, 96, 119 (1920). 

* "Phe Ultrafine Structure of Coals and Cokes”, B.C,U.R.A., 1944; 
Chem. Soc. Ann. Rep., 29 (1943). 


Properties of Ethylene Diamine 


THE properties of ethylene diamine have been. 


summarized by Wilson! and by Putnam and Kobe*, 
In the course of recent work with this substance, 
additional and in part contradictory information has 
been obtained. 

Samples of commercial anhydrous ethylene diamine 
were refluxed with metallic potassium until the liquid 
became permanently dark-coloured; it was then 

. distilled, and redistilled to check the boiling point. 
At 20°C. the viscosity was found to be 1-52 cp., 
the density 0-893 gm./c.c. These values are rather 

“dower than‘ previous determinations. The kinematic 

viscosity is very sensitive to small quantities of water 
and of carbon dioxide, and its measurement has been 
found convenient as a rapid test for purity. A striking 
maximum (~ 12.7 ep.) occurs in the curve relating 
dynamic viscosity to water content, at a molecular 
proportion of approximately 1 diamine : 2 water. 

The refractive index is not sensibly altered by 

addition of up to 3 per cent by weight of water. It 

has also been found that the point of half-neutraliza- 

tion in the potentiometrie titration curve can readily 

be detected, but is not sharp enough to be used for 

ue accurate analysis of ethylene diamine-ámmonia 
ixtures. 

The anhydrous diamine is miscible in all propor- 
tions not only with water, but also with lower alcohols, 
ethers and ketones, chloro-methanes and lower 
benzene homologues. Addition of 2-4 per cent of 
water by volume has beeu found to effect sensibly 
complete separation of ethylene diamine from solution 
in such liquids as xylene and ether; it is probable 
that earlier reports of its limited solubility in some 
of the above solvents have arisen from the use of 
insufficiently dried:diamino. 

Diamine .is immiscible with paraffins unless a third 
component, such as aleohol or chloroform, is added. 

So far as, we are aware, the unpleasant tem- 
porary physiological . discomforts which can be 
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caused by ethylene diamine are not well known. The 
liquid if not washed from the skin causes blistering, 
One of the authors appears to be allergic to the fumes 
even in low concentration. The symptoms (acute 
fits of coughing some hours after exposure) did not 
in the first instance develop for some. weeks. 
AS-TRAUBE 






: DRESEL 
I. G. C. DRYDEN 
Experimental Station, 
British{Coal Utilisation Research Association, 
Leatherhead, Surrey. 
July 9. 


‘Wilson, A. L., Ind. Eng. Chem., 27, 867 (1935). 


(1938). 


Solubility of Bituminous Coal in 
Alcoholic Potash 


In the course of some exploratory experiments 
carried out eighteen months ago when I was a member 
of the staff of tho British Coal Utilisation: Research 
Association, it was observed that appreciable quant- 
ities of some bituminous coals were soluble (or dis- 
persible) in alcoholic potash. A Northumberland coal 
containing 82-6 per cent of carbon and 5-1 per cent 
of hydrogen (on ash-free basis) was soluble to the 
extent of 20 per cent. Since its solubility in aqueous 
potash was quite inappreciable, this coal contained 
no significant quantity of ulmie material Chumic 
acids’), such as is formed when coal is oxidized by 
dal ex- 
tracted by alcoholic potash at the boiling tempera- 
ture was unchanged when the experiment was carried 
out in the complete absence of air. 5 «€ 

The extracted material remained dissolved (or 
dispersed) on diluting the alcoholic solütion with 
water, but—like the so-called ‘humic acids’ obtained 
by the slow oxidation of coal—was- immediately 
flocculated to a brown powder on addition of dilute 
acid. 
was close to that of the parent coal (both being 
reduced to the pure coal basis), but it contained a 
somewhat higher proportion of oxygen (determined 
‘by difference’). NI 

The presence of small quantities of water in the 
alcohol (or the coal) slowed down the rate of extraction 
somewhat, but appeared to have but little influence 
on the proportion of extract finally obtained. 

In further experiments the same parent coal was 
first separated into «-(pyridine-insoluble), 8-(pyridine- 
soluble, chloroform.insoluble) and y-(chloroform- 
soluble) fractions. The y-fraction was found to be 
almost. completely soluble in hot alcoholic potash, 
the B-fraction soluble to the extent of c. 50 per cent 
and a small portion of the «-fraction was also soluble. 
The extracts from all three. fractions were similar 
in their behaviour. 

A South Wales ‘coking’ coal (containing 89-7 per 
cent carbon and 5-0 per cent hydrogen on the ash- 
free basis) was soluble only to the extent of about 
5 per cent in alcoholic potash. The extract showed 





similar behaviour to that from the Northumberland. . 


Hy 


The elementary composition ‘of this material. 


yay 


* Putnam, G. L., and Kobe, K. A., Trane. Electrochem. Soc., 74, 60917 


coal, While these experiments with only two coals ` 


afford insufficient data for generalization, & de- 
creasing degree of solubility with increase of rank 
is for several reasons to be expected. 

One possible interpretation of the behaviour de. 
scribed is that the alcoholic potash effects an ester 





E. 


1948 


hydrolysis, and that part of the coal substance con- 
sists of ‘humic humates’. 
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N. BERKOWITZ' 
Department of Chemistry, 
: Constantine Technical College, 
Middlesbrough. July 9. 


Membrane Electrophoresis in Relation to 
Bioelectrical Polarization Effects 


Iw electrophysiology the term ‘polarization’ often 
has an ambiguous meaning. Here it will be used in 
the physical sense as an overall definition to include 
changes in the ‘resting potential’ of the object, 
(membrane, nerve, skin, etc.), as well as the appear- 
ance of rectification, capacity and inductivity effects 
under the influence of an externally applied current. 
The potential changes and the rectification effects 
have mostly been interpreted in a qualitative manner 
in terms of selective ion permeability, and the 
capacity as ‘double layers’, ‘dielectrics’, eto.b?5. 
Cole* has recently made the unexpected observation 
of an inductance component in the squid axon, which 
he seems inclined to explain as analogous to piezo- 
electric behaviour. Lorente de N6® prefers more 
unspecifie eoncepts implying also chemical reactions. 
' A very simple system, which can display the 
characteristic features of polarization, is: 


Homogeneous. Porous Homogeneous 
mass (1) membrane mass (2) 
ATR- AtR~ + BtR- BER- 


If the mobility of the ion constituent Bt is greater 
than, that of At, then the application of direct 
current, with'the direction (1) anode and (2) cathode, 
will decrease the conductivity within the membrane. 
A reversed current direction will increase it; thus 
the ‘rectification’ may be easy enough to understand. 
The membrane behaves as a non-linear circuit 
element. Obviously this type of electrolyte system 
is closely related to the well-known ‘moving boundary’ 
systems. Theories" and experiments!?:? show that 
the transition layer between masses (1) and (2) under 
appropriate conditions can be segregated in successive 
layers with different ionic compositions, which can 
move in either direction. These concepts can easily 
make understandable the fact that a membrane, 
supporting electrolytes, can change its longitudinal 
conductivity in a non-linear fashion. A great variety 
of patterns of the interrelations between direction, 
density and duration of the applied current and the 
resulting conductivity can be anticipated. The 
changes of the conductivity (and membrane potential 
proper) may lead to voltage vs. time curves similer 
to those known from the transient responses on rect- 
angular D.0. pulses, applied to circuits containing 
resistances, capacities and inductivities. 

The accompanying graph provides an example 
taken from a preliminary study. A system 0:1 N 
lithium chloride (stirred) [porous glass membrane/ 
0-1 N hydrochloric acid (stirred) was subject to 
constant current flow with the cathode on the hydro- 
chloric acid sides. The change of the total membrane 
voltage with time exhibits an ‘overshooting’ (see the 
dashed curve, mV) well known from certain RLC 
(or RC) circuits. The parallel course of the high- 
frequency resistance of the membrane layer (dotted 
curve, Q) indicates that the temporal variation of 
the potential is, in the main, caused by changes of 
the electrolyte content within’ the membrane (the 
membrane potential proper, that is, the *back-E.M.r.', 
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plays a minor part here). The voltage-time curve has 
also been transformed into an A.C. ‘impedance locus 
diagram’ by the aid of ‘square wave analysis'*. The 
locus curve (full line) of the impedance at different 
A.C. frequencies is of the shape regarded as typical 
for a resistance-capacitance-inductance circuit (ef. 
ref. 15). 

In conclusion, it may be stated that a purely 
aqueous electrolyte system may exhibit effects 
formally similar to rectification, capacity and in- 
ductivity. Changes of the ‘resting potential’ or ‘back 
E.M.F.' can also be demonstrated, especially with 
charged membranes. All phenomena are due to 
ionic redistributions within the membrane, initiated 
by the flowing current. These observations may have 
bearings on discussions on the nature of biological 
polarization phenomena. More experimentation 
under well-controlled conditions seems desirable. 
Theories of electrolytic migration also require exten- 
sion to include the effects of diffusion, membrane 
dimension, membrane charge, solvent movement, etc. 
Investigations in these directions are being made in 
this laboratory. 

This type of moving-boundary can obviously be 
utilized as an electrophoresis method for separation 
purposes, particularly if a superposed counter-flow of 
the solvent is employed. 

An extended report of this work will be published 
elsewhere. ` 

TORSTEN TEORELL 

Physiological Institute, 

University of Uppsala, 

Uppsala. Aug. 3. 
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Electrical Potential Change Accompanying 
the Development of Rigor in lodoacetate- 
Poisoned Muscle 


No a priori answer can be given to the question 
whether the development of rigor in muscle 
poisoned by iodoacetate is accompanied by 
electrical depolarization, though it may be 
expected that the muscle after developing rigor 
will eventually become depolarized. The present 
work was an attempt to find an experimental 
answer to this question. 

The sartorius muscle of the toad prepared with its 
nerve for stimulation was employed. The preparation 
was poisoned by soaking for 30-60 min. in 1/10,000— 
1/20,000 iodoacetate solution, sometimes with the 

_addition of sodium cyanide to the concentration 
of M/1,000-2,000. Rigor of the poisoned muscle was 
induced in the usual way by stimulation, at the rate 
of one shock every 5 sec. in most experiments. A 
rough indication that the development of rigor was 
not accompanied by any considerable depolarization 
was first obtained by showing that the muscle, soon 
after the development of rigor, gave demarcation 
potential of the usual magnitude on crushing or on 
application of isotonic potassium chloride. 














o 40 5 
Time in Minutes 


Time-course of electrical potential change of poisoned half of 
muscle relative to normal half. Stimulation, one shock every 
5 geo, between arrows. See text for other explanation 


A closer examination was then made by poisoning 
one half of the muscle and measuring the potential 
of this half against the normal half at short intervals 
during and after the onsét of rigor. In such experi- 
ments the muscle was naturally mounted in air and 
the results regularly showed a slowly developing de- 
polarization, beginning shortly after the start of 
stimulation and reaching à maximum in 30-40 min., 
roughly paralleling the course of the development of 
rigor. Both the course and the magnitude of the 
depolarization, however, depended on the tempera- 
ture. The results of an experiment at 10-11? C. are 
reproduced in the accompanying graph, curves A and 
B, given by two symmetrical muscles. A comparison 
of pairs of curves such as these revealed the influence 
of an apparently insignificant difference in the experi- 

. mental condition. When two strands of cotton-wool 
were used for connecting the muscle to the calomel 
half-cella used as leads (curve A), the depolarization 
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was regularly greater than when two troughs about 
8 mm. wide filled with Ringer solution served as 
contacts (curve B). The only obvious difference was 
that, if there was anything liberated by the muscle, it 
would be partially washed away from the segments 
of the muscle lying on the troughs. 

We therefore tested the effect of deliberate washing. 
It was found that the depolarization of the poisoned 
half relative to the normal half observed when the 
muscle was mounted and stimulated in air disap- 
peared more or less completely when the whole 
muscle was afterwards washed in stirred normal- 
Ringer solution. We then attempted to determine `. 
the time-course of the electrical potential change 
accompanying the development of rigor while the 
whole muscle, one half of which was previously 
poisoned, was continually washed except during the 
short times required for potential measurements. 
Curve C represents the result when the washing 
solution was normal Ringer. It is seen that the de- 
polarization. of the poisoned half normally occurring 
during the first 30-40 min. after the beginning of 
stimulation was completely suppressed. 

There is thus a strong indication that the initial 
depolarization accompanying the development of 
rigor was due to the release of some depolarizing 
substance by the muscle when developing rigor. 
In all probability this substance was potassium, 
Dean! has previously reported that iodoacetate- 
poisoned muscle, after the onset of rigor, lost a large 
amount of potassium. The use of potassium-free 
Ringer solution as a possibly more efficient washing 
solution then suggested itself, and the result was as 
shown in curve D, the two curves O and: D being 
given by a symmetrical pair of muscles at 23? C. 
treated in identical manner except for the composition 
of the washing solution, and therefore:directly com- 
parable. st 

It is seen that, under the conditions of continuous 
washing with potassium-free Ringer solution, the 
initial phase of depolarization may be not only com., 
pletely suppressed, but even actually replaced by a 
phase of large positive variation. That the half of 
the musele subjected to rigor under these conditions 
contained less potassium than the normal half had 
been ascertained by separate potassium analysis of 
the two halves. A mere smaller potassium content 
of that half, however, could not account for its 
relative_positivity. We had soaked half the muscle 
in potassium-free Ringer solution overnight, and 
then washed the whole muscle in potassium-free 
Ringer for half to one hour. The end which had 
previously been soaked in potassium-free Ringer solu- 
tion overnight, while containing less potassium as 
afterwards determined by analysis, showed no relative 
positivity. 

It may be concluded that when secondary change 
resulting from the release of potassium is eliminated, 
the development of rigor in iodoacetate-poisonéd 
muscle is not accompanied by depolarization. Indeed, 
the primary event might even be an increase of 
polarization. 

Y. M. Liv 
C. H. Hsu 
T. P. Fena 


Institute of Medicine, 
Academia Sinica, 
Shanghai. ` 
June 24. 
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Nervous Mechanism in Tunicata 


Despite the contributions of Lorleberg', Hilton?, 
Hecht’, Catet, Baeq and Das’, the picture of tunicate 
nervous relations is still incomplete. . Although the 
central nervous system consists of only one com- 
pact intersiphonal ganglion and the peripheral system 
of a few nerves emanating from the former, the 
extreme sensitivity of monascidians to touch, vibra- 


tions, etc., is astounding. A person walking about. 


in a room where expanded Ciona, Ascidiella, or 
Styelopsis are lying in & jar on a table is enough to 
make some of the ascidians contract. Lorleberg! stated 
that Styelopsis had free nerve terminations, whereas 
Das? found in Herdmania an extensive nerve supply, 
not only to the organs lying inside the mantle, but 
also to receptor cells of the test as well. I have now 
found these nerve fibres, ramifying into the mantle, 
the test, and ending in the receptor organs, in Ciona, 
Ascidiella as well as Styelopsis. Free nerve termina- 
tions have been found in Styelopsis and Aacidiella 
and probably occur in all Tunicata. 

The nerves arising from the intersiphonal ganglion 
have both afferent and efferent fibres in them; and 
as they branch and subdivide to supply the muscles 
and the receptors, the afferent and efferent fibrils 
are separated to form the peripheral nerves. Ib has 
also been established that, in crossed reflexes, nerve 
impulses pass directly from one siphon to the other 
by way of the ganglion. Removal of the ganglion 
not only prevents crossed reflexes but also affects 
the threshold of sensitivity and rate of recovery. 

A complete account of the nervous mechanism in 
the Tunicata is being published elsewhere. 

E t S. M. Das 
Department of Zoology, 
University, Lucknow. 
June 30. 


! Lorleberg, Z. wiss. Zool., 88, 212 (1907). 

‘Hilton, Zool. Jahrb. Anat. Abt., 87, 113 (1913). 

3 Hecht, J. Exp. Zool. Philadelphia, 95, 229 (1918). 
“Cate, Arch. Meerlaud Se. La Haye, 18, 45 (1928). 

* Bacq, Bull. Acad. Belgique, Cl. Sci., (5), 20, 11 (1934). 
* Das, J. Morph. Philadelphia, 59, (3), 589 (1936). 


Interpretation of Experiments on Metabolic 
Processes, using Isotopic Tracer 
Elements 


In two instances, the distribution of isotopic carbon 
in the product of a metabolic process has been used 
to infer that a symmetrical intermediate compound 
is not involved. Wood e£ al.! showed that isotopic 
carbon, introduced as carbon dioxide together with 
pyruvate, led to the formation of ketoglutarate 
which contained isotopic carbon only in the carboxy 
group next to the keto group; on these grounds, 
they excluded citrate as an intermediate. Shemin? 
found that when glycine is formed from serine, con- 
taining isotopic nitrogen and isotopic carbon in its 
carboxy group, the relative abundance of nitrogen-15 
and carbon-13 in the glycine was the same as in the 
serie; he argued that amino-malonic acid js there- 
fore not an intermediate in this process. 

These conclusions seem to arise from the fallacy 
that, because symmetrical products arising from the 
d- or l-form of an optically active precursor cannot 
be distinguished, therefore the two identical groups 
of a symmetrical product formed from one optical 
antipode cannot be-distinguished. On the contrary, 
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it is possible that an asymmetric enzyme which 
attacks a symmetrical compound can distinguish 
between its identical groups. This power of dis- 
tinction is illustrated for the case of amino-malonic 
acid in the accompanying formula. a’, b’, c/ represent 
points in the enzyme which specifically combine with 
the groups a, b, c of the substrate. “Evidently, 
decarboxylation could occur at a’ but not at b’, or 
vice versa. The same conclusion follows if any three 
of the groups of the substrate specifically combine 
with the enzyme. If decarboxylation occurs only at 
b’, then all the isotopic carbon in the carboxy group 


' of serine will appear in the glycine. The case of the 


formation of ketoglutarate from citrate is exactly 
parallel. 
H 


NH, COOH 
€ a 


l-Serine 





Amino-malonio acid 


This argument depends on two conditions: (a) that 
tbe sites a’ and b’ are catalytically different; (b) that 
three-point combination occurs, between the sym- 
metrical substrate and the enzyme ; such combination 
is, of course, necessary wherever & single optical anti- 
pode is formed enzymatically from an inactive pre- 
cursor. Since neither is unlikely, it follows that the 
asymmetrical occurrence of isotope in @ product 
cannot be taken as conclusive evidence against its 
arising from a symmetrical precursor. 


A. G. Oaston 


Department of Biochemistry, 
Oxford. 
July 12. 


, 
H Wood., Werionan, Hemingway and Nier, J. Biol. Chem., 139, 483 
? Shemin, J. Biol, Chem., 162, 297 (1946). 


Cultivation of Trypanosoma cruzi in the 
Developing Chick Embryo . 


ALTHOUGH Trypanosoma cruzi, the causative agent 
of Chagas’ disease in South America, has been suc- 
cessfully cultivated in the embryonic tissues of the 
chick, attempts at growing this parasite in the 
developing chick embryo have hitherto led to incon- 
clusive results. Roubaud and Romana? inoculated 
TT. cruzi into the chorio-allantoic membrane of chick 
embryos from (a) .a rich culture; (b) drops of liquid 
excreta of Rhodinus prolixus containing metacyclic 
forms; and (c) citrated blood of an infected guinea 
pig containing numerous large and active trypano- 
somes. The results were negative, and no infection 
was observed, except that in one embryo ineculated 
with the citrated blood a single trypanosome was 
found to have persisted on the membrane a week after 
inoculation. Rodhain and van den Berghe? inoculated 
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a dozen eggs with a strain of T'. cruzi cultured in Novy— 
MacNeal-Nicole medium. Three of the embryos 
became ‘infected’; but attempts to effect a second 
passage in embryos did not succeed, and sections 
of the membrane of an ‘infected’ embryo did not 
show any trace of an invasion of the membrane or 
intracellular developmental stages. Rodhain and 
wan den Berghe concluded that a true infection had 
not been established and that, probably, cellular 
invasion of the chick embryo does not occur, but 
that, as the parasite grows readily in tissue cultures 
of the chick embryo, the results need verification. 

Recently I have succeeded in producing infection 
in chick embryos with both cultural and blood forms 
of T. cruzi. 

The strain of T. cruzi was obtained from Dr. D. G. 
Davey, Imperial Chemical Industries, Manchester, 
on February 4, 1943, and since has been maintained 
in this Institute in mice. The inocula were compósed 
.of (a) equal parts of heart blood (drawn aseptically) 
-from infected mice and sterile citrate-saline solution ; 
and (b) a rich culture on Novy-MacNeal-Nioolle 
medium. The eggs were used after 10-14 days incuba- 
ition, and the inoculations were made on to the chorio- 
allantoic membrane by the standard technique de- 
scribed by Beveridge and Burnet’. The eggs were 
opened from the third day onwards after inoculation, 
the membrane was fixed for sectioning, and heart 
blood from the embryo was examined for trypano- 
somes. 

Twenty-four embryos were inoculated, twelve with 
culture and twelve with the citrated blood. Six were 
-found dead on opening, and were discarded. All the 
.others were infected and showed characteristic 
‘macroscopic lesions on the membrane which, on 
-microscopic examination of the sections, are seen to 
"be produced by the invasion of the membrane by the 
parasite and its active intracellular multiplication. 
“All the stages of intracellular development charac- 
-teristic of the parasite in the vertebrate host have 
‘been found in the membrane. The free extracellular 
-trypanosomes appear in the blood of the embryo on 
the fifth day after inoculation. None of the inoculated 
embryos has so far survived to hatch out. 

. Macroscopically, the lesions appear as whitish 
opaque granulations scattered over the entire in- 
oculated area. of the membrane (Fig. 1). In some 
cases a tendency for the lesions to concentrate into 
groups was observed. The membrane as a rule is 





Fig.1. Photograph (a®proximately one and a half times natural. 
: Size) of chorjo-allantoic membrane showing typical specific lesions 
: produced by T. cruzi fve days after inoculation with a culture 
3 in Novy-MacNeal-Nicolle medium 
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thickened and rigid, and the blood. vessels tend to 
dilate. The lesions are evident on the third day after 
inoculation and become very numerous and highly 
specific on the fifth day. 

Sections of the infected membrane show numerous 
‘eysts’ on the surface of the ectoderm or deeper down 
in the same layer. These ‘cysts’ enclose large numbers 
of leishmania stages of T. cruzi. Apparently the ' 
individual trypanosomes from the inoculum invade 
ectodermal cells and round up into leishmania stages 
which then undergo repeated divisions. The infected 
cell is ultimately reduced to a bag or membrane sur- 
rounding the parasites, and this gives rise to the 
characteristic ‘cyst-like’ appearance. The host cell is 
very much hypertrophied and its nucleus large and 
degenerate. The ectodermal cells around the invaded 
cell proliferate actively and the whole area gets 
considerably thickened, thus forming the charac- 
teristic lesion. It is usual to find several such groups 
of leishmania stages inside one lesion (Fig. 2). The 
crithidial forms have been observed in sections of 
membrane fixed five days after inoculation. ‘The 
proliferation of the ectoderm cells is accompanied by 
cornification and necrosis. ‘The mesoderm layer is 
unaffected, except for the presence of large numbers 
of eosinophil leucocytes and for slight cedema. Red 
blood cells and leucocytes are frequently seen below 
the ectoderm. The endoderm does not appear to be 
affected in any way. 





Section of chorio-allantoic membrane showing a lesion 
containing leishmanta stages of T. cruzi three days after inoculation 


Fig. 2. 


with citrated blood of an infected mouse: c, capillary ;, ec, ecto- 
derm ; ev, endoderm; m, mesoderm ; Te, Leis! nia stages of 
. cruzi 


Thus, contrary to the results obtained by previous 
workers, it has been found that chick embryos, of 
10-14 days incubation, may be infected readily with 
either cultural or blood forms of T. cruzi, and that 
characteristic lesions are developed in the chorio- 
allantoic membrane of the infected embryos. The 
cultivation of T. cruzi in chick embryos opens up a 
promising field for studies on the action of drugs on 
the intracellular stages of this trypanosome. Further 
experiments are in progress, and a fuller account of 
the intracellular development of T. cruzi and the 
histopathological changes in the host will be pub- 
lished elsewhere. 

My thanks are due to Dr. P. Tate for supplying 
infected mouse blood for the above experiments. 

P. N. GANAPATI 

Molteno Institute, 

Cambridge. 
Aug. 28. 


! Roubaud, E., and Romana, J., Bull. Soc. Path. Exot., 32, 874 (1939). 
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3 Beveridge, W. I. B., and ‘Burnet, F. M., Med. Res., Council Special 
Report Series, No. 256 (1946). ] 
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Phosphorylation of Myosin by Adenosine, ' 
Triphosphate j 


Tue study of the interaction between nandi 
and -adenosine triphosphate has hitherto given 
evidence of physical changes in the protein and of 
its enzymic activity. Very little was known, however, 
of chemical:changes in the protein molecule accom: 
panying the physical effects. Phosphorylation of the 
protein! and formation of an adenosine triphosphate- 
protein compound? have been suggested as alternative, 
possibilities, but conclusive experimental evidence has 


not yet been presented. t 


b 
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cause orthophosphate is quantitatively removed by 
the washing preceding denaturation. 

While phosphorylation and nucleotide uptake are 
independent of the enzymic activity of the protein, a 
close correlation exists between chemical effects and 
constriction of volume. Both phenomena require the 
presence of adenosine triphosphate, which is highly 
specific for both reactions. In increasing concentra- 
tions adenosine triphosphate causes increasing phos- 
phorylation and nucleotide uptake as well as in- 
creasing volume constriction. Addition of mag- 
nesium salts, which enhances the latter effect, also 
increases phosphorylation. 


Content in phosphate and adenine (ugm./gm. threads) 





i 










































































Temperature 0? C. i 87? C. 
eat ac EERBER ER MERE BIEN 
Sub- * x d No. of 
_| stances Pr [P,—PRP,Pz—P, experi- | P, Py Py [PrP] PrP; 
applied 1-5: ments 
Actomyosin | Water 1-85 15 | 0-95 | 2-25 | 4-10 | 1-30 | 1-85 
2-00 2 1:30 2:30 s 1-00 | 3:25 
5 | 2:36 18 4:80 8°65 | 12-10 | 8:85 | 3-45 
Actin-free Water 0-95 4 | 1-60 | 2-85 0-75 | 1-00 ` 
myosin ATP* 10 4-60 8 9-20 | 12:30 | 1 3-10 | 4-80 | 20:80 
Actomyosin Water 1:85 i : 
with low ad- | ATP* 12:55 | 2°35 | 4-70 2 6-75 | 9-00 16°75 42-25 | 7-75 
enosine trl- | ATP+ 
phosphatase KCl4- 1:65 | 7°30 
activity MgClt 1 
4 


*2 x 107* mol/ml. adenosine triphosphate. i 

















12x 107 molími adenosine triphosphate +1 x 10* mol/ml. potassium chloride + 1 x 1075 moL/ml. magnesium chloride. 


, 


Actomyosin and actin-free myosin threads contain j 
appreciable amounts of adenine, ribose and phos- 
phorus which cannot be removed by repeated washing, 
but are extractable after denaturation. In the 
protein-free extracts the phosphorus is present as 
orthophosphate (P,), readily hydrolysable phosphate 
(P,—P,) and difficultly hydrolysable phosphate 


t 
1 
L 


Treatment with adenosine triphosphate causes a 
considerable increase in adenine, ribose and the 
different phosphate fractions, not removable by re- 
peated washing (see table). The ratio of readily : 


| 
1 
(Pr—P,). i 
! 
i 


hydrolysable phosphate and phosphate hydrolysable ' 


with difficulty to adenine corresponds roughly to the 
ratio calculated for adenosine diphosphate. 


Adenosine triphosphate causes phosphate and 
nucleotide uptake both in threads of actomyosin 
and actin-free myosin, whereas the constriction of 
volume occurs only in the presence of actin. Hence, 
the chemical changes must be localized in the myosin 
moiety of the protein. ' i Í 
. Fritz BUCHTHAL 
ADAM DEUTSCH 
Gustav Q. KwaPPEIS 
AGNETE MuNCH-PETERSEN 
Institute of Neurophysiology, 

University of Copenhagen. 
Institute of Chemistry, 
University of Lund. 
June 24. 


The uptake of adenine, ribose and phosphate can 
be observed only after the application of adenosine 
triphosphate. No uptake of either nucleotide or 
phosphate follows treatment of the protem with 
adenosine diphosphate, adenylie acid, orthophosphate 
or pyrophosphate. The effect of adenosine triphos- 
phate is independent of the adenosine triphosphatase 
activity of the protein, as threads from preparations 
with high and low enzymic activity give the same 
results. Inosine triphosphate and inorganic tri- 
phosphate, which are both split by adenosine tri- 
phosphatase, produce neither an uptake of nucleotide 
nor of phosphate. Furthermore, an increase in tem- 
perature from 0°C. to 37? C. is accompanied by a 
much higher increase in enzymic activity than in 
nucleotide and phosphate uptake. 

The orthophosphate found in the protein-free 
extract must originate from highly labile phosphate 
bound to the protein, that is, it is the expression of a 
phosphorylation of the protein.. It can scarcely be 
present as orthophosphate before denaturation, be- 


! Kalckar, H. M., Ohem. Rev., 28, 71 (1941). 
? Szent-Györgyi, A., Acta Physiol. Scand., 9, Suppl. XXV (1945). 


} Ribonucleic Acid Supply and Phosphatase 
i Distribution during the Spermatogenesis 

; of Asellus aquaticus 

H 


` Srupres on the spermatogenesis of Asellus 
'aquaticus L.' directed attention to the polyploid 
icells surrounding each testicular lobe. It has been 
į found that these cells show cyclic variations of 
morphological characters both in nucleus and in 
‘cytoplasm which correspond to different phases of 
ispermatocytic evolution. The latter is almost 
synchronous in each lobe, and a small bunch of 
‘spermatogonia remains in the basal portian of the 
jlobe, to ensure the next spermatogenetic wave. 
The nuclei of the surrounding cells gre polyploid 
lof the Gerris type*, that is, with cliromosomes 


966 


— m 


if 


+ SPERMATOZO&* 


By 4 


(au 


BPERMATOGONIA” 


P 


Ode 


LEPTO- 
ZYGOTENE 


^d, 


a? 


PACHYTENE 


5 


i DIPLOTEN £- 
1 TELOPHASE | 








SPERMATIDS 


preserving their individuality. No large chromocentre 
ig present. The cytoplasm may be more or less filled 
with basophil granules, which tested by Brachet’s 
method (Unna-Pappenheim stain and control by pre- 
treatment with ribonuclease) appear to be very rich 
in ribonucleic acid, perhaps entirely formed of this 
substance. 

The variations may “be summarized as follows. 
Stage I corresponds with fully formed spermatozoa. 
Nucleus large, chromatin of each chromosome much 
contracted. Cytoplasm devoid of granules. Stage II 
corresponds with spermatogonia. Nucleus larger, 
chromatin much more dispersed and chromosomes 
threadlike: Cytoplasm with a few granules, especially 
abundant around the nuclear membrane. A few 
granules are found excreted between the spermato- 
gonia.: The spermatogonial cytoplasm stains pink 
with pyronin. Stage III corresponds with spermato- 
cytes in lepto-zygotene. Nucleus small, very con- 
tracted, chromatin more diffuse. Cytoplasm heavily 
charged with large granules of ribonucleic acid, which 
are excreted into the interstices between the spermato- 
cytes. Spermatocyte cytoplasm stains a brilliant pink. 
Stage ILb. At pachytene the follicular cells are again 
in stage IL, and the germ cells appear to have ex- 
hausted their supply of ribonucleic acid in cytoplasm. 
Stage III b. At diplotene to telophase I, the follicular 
cells are again in stage III, while the cytoplasm of the 
germ cells stains red (especially so at metaphase 1). 
Stage IV corresponds with telophase II to sperm- 
atids. Chromatin resumes the granular form (that is, 
contracted chromosomes). The cytoplasm is vacuo- 
lated and devoid of granules. Some of them are still 
present outside the cells and between the young 
spermatids, the majority of which have their tails 
oriented toward the clots of granules. 

There arb one or two nucleoli in every stage except 
stage II, in which three to six supplementary nucleoli 
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appear.’ In every stage nucleo stain faint pink, 
except in stage III, in which the main nucleoli 
stain deep red. 

With Gomori's technique for phosphatases, using. 
as substrate either sodium glycerophosphate B or 
polymerized desoxyribonucleic acid or ribonucleic acid, 
the following results have been obtained. (a) The 
monophosphatases and diphosphatases are present in 
the nuclei, both of follicular cells and germ cells ; 
they are localized on chromatin and-nucleoli (see 
below). They are probably absent from the cytoplasm 
and certainly from the granules. (b) Mono- and di- 
phosphatases are present in the main nucleolus at 
every stage. In stage II they are present together in 
two or three of the supplementary nucleoli, while in 
the remainder only monophosphatases are present. 
Since it is probable that phosphatases are concerned 
with the metabolism of nucleic acids?-5, we are inclined 
to think that the metabolism of ribonucleic acid 
occurs only at two points, namely, (i) the polyploid 
nucleus as the starting point, and (ii) the germ cell 
nucleus as the end point. Moreover, it appears that 
the highest charge in phosphatases corresponds to 
stage III, so that probably this is the phase with 
the greatest production of ribonucleic acid. 

From the observations it follows that: (a) The 
follicular cells elaborate and secrete ribonucleic acid, 
which is supplied to the germ cells. (b) The nucleus 
takes part in the secretory activity of the cell and 
shows evident structural changes. (c) During a 
spermatogenetic cycle the polyploid cells undergo 
two waves of secretion, with two peaks corresponding 
respectively to lepto-zygotene and diplotene-telo- 
phase I. (d) Spermatocytes absorb and utilize 
ribonucleic acid, which is supplied in this way by 
the follicular cells. 

The mechanism of feeding nucleic acida to the 
male germ cells of Asellus thus differs slightly from 
that found by Painter and Reindorp? in the oocytes 
of Drosophila and by Painter’ in the anthers of Rhoo. 

GIOVANNA VITAGLIANO 
MARINA DE NICOLA 
Istituto di Genetica, 
e Centro di Citogenetica del C.N.R., 
Università di Napoli. 
June 28. 
! Vitagliano, G., Pub. Staz. Zool. di Napoli, 21, 164 (1947). 
2 Geltler, L., Ergeb. d. Biol., 18, 1 (1944). 
3 Brachet, J., and Jeener, R., C.R. Soc. Biol., 140, 1121 (1940). 
* Jeener, R., Actual. Biochim. (Désoer, Liége), No. 10, 88 (1947). 
* Montalenti, G., and de Nicola, M., Experientia, 4, 315 (1048). 
° Painter, T. S., and Reindorp, E., Chromosoma, 1, 276 (1939). 
7 Painter, T. S., Bot. Gaz., 105, 58 (1040). 
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Electrical Resistance of Wires with 
Large Strains 


Some time ago, K. H. Swainger! directed attention 
to the remarkable linearity of the electrical resistance 
of ‘Minalpha’ wires with large strains, optically 
measured. As this observation has important con- 
sequences on strain measurements, it seemed worth 
while to examine wires of other materials for the 
effect. Preliminary experiments showed that for all 
materials tested the specific increase of the electrical 
resistance was approximately equal to twice the 
specific elongation of the wire, if well above the yield 
point. This result made it obvious that the change 
of the electrical resistance is mostly a geometrical 
property, and was not due to a change of the 
resistivity of the material. 
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Thus, with the two assumptions that the resistivity, 

of the material and the volume of the wire remain: 
unchanged at large strains, it is easy to see that the 

. resistance R with its initial value R, is connected! 
to the actual length L of a uniformly strained wire; 
of initial length Le, by the expression : 


which for small values, of AL[L, may be written 


values as high as 60 per cent. As may be seen from! 
Table I, the two basic assumptions are excellently} 
verified for this material. i 


Table 1. Static test on ‘Copel’ wire. L,* 125 mm.; diameter, 
0-45 mm. | 


GIL 


AL (mm.) R (ohm) RiR, | 
0:376 1-000 1-000 
6-25 0-414 1-101 1-102 | 
12-50 0-455 1:210 1:210 : 
18°76 0-497 1-322 1:322 i 
4 
25-00 0-542 1:442 1:440 
31-26 0-588- 1:564 1-562 ! 
37°50 0-635 1-689 1:690 


Wires of other materials showed resistances a little 
less (0:5-1 per cent) than the calculated values, 
probably due to the elastic part of the strain. 

As the electrical resistance is determined by the ' 
dimensions of the wire only, it seemed plausible that : 
the rate of strain would not affect the resistance- | 
strain relation, though it affects strongly the stress- } 
strain curve. 

In order to confirm this, the wire was rapidly 
stretched by releasing a spring, between which and 
. the wire a plate provided with slits at 2-mm. inter- 
vals was inserted. The resistance-time curve was 
taken as an oscillogram, on which every 2 mm. of 
elongation were marked using & photocell guided by 
these slits. The results are shown in Table 2, where 
v denotes the velocity of the moving end of the wire. 


Table 2. Dynamic test on ‘Copel’ wire. Lẹ = 101 mm.; diameter, 
0-45 mm. j 
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The Green Auroral Line as an Initiator 
of Phosphorescence in Condensed 
Systems 


In 1924 one of us (L. V.) detected a number of 
phosphorescent bands produced when solidified mix- 
tures of nitrogen with inert gases (argon or neon) , 
were exposed to the bombardment of cathode rays. 
One of these bands, called N,, was situated in the 
region of the green auroral line. With diminishing 
nitrogen’ concentration the width of the line dim- 
inished and in pure neon it took the shape of a diffuse 
line with & wave-length 5577-4 A., which within the 
limit of error was identical with that? of the auroral 
line 5577-35. From this result, Vegard concluded 
that he was actually observing the green auroral line, 
which, however, under certain conditions took the 
form'of a phosphorescent band, due to the action of 
Van der Waals’ forces? between the molecules of the 
eondensed system. 

After McLennan and collaborators had shown that 
the green auroral line originated from transitions 
between the metastable ground-states 4S, and 4D, 
of the normal oxygen atoms, Vegard* expressed the 
view that the coincidence between the auroral line 
and the N,-band observed in solidified inert gases 
and in their mixtures with nitrogen was not likely to 
be accidental, and that further studies of the phos- 
phorescent band might show some relationships; in 
other words, that the band was initiated by traces 
of oxygen, which &ct as nuclei of the phosphor- 
escence. Now we have recently been able to study a 
most interesting luminescence effect which strongly 
supports this view. ` 

In connexion with the production of inert gases 
undertaken by the Norwegian firm “Norsk Hydro- 
Elektrisk Kvaelstofaktieselskab”, J. Nordhagen re- 


' cently found that a sample of purified argon, when 
! tested at atmospheric pressure by a Tesla transformer, 


showed a green bush of luminescence not previously 
, found by similar tests of other samples. It was 
‘therefore of importance to find the' origin of the 
1 phenomenon in order to make sure that it was not 
, due to impurities of some sort. We were consulted on 
‘the matter and asked to undertake a spectral analysis 
t of the luminescence. fe Bkv 





à d 1 E: Euh: $ S 
v (m.[s.) AL (mm.) R (ohm) RIR, (TI Lo)" l E Sid 3 E 
0 0 0-303 1-000 1:000 : , BL 
1:8 241 0-316 1-043 1:049 | | {f }oxygen 
3-6 41 0-328 1-082 1-083 | 
31 61 0-342 1-129 1324 ' Green 
i bush 
8-5 8-1 0-864 1:108 1107 2 
3-9 10 0-307 1-211 1-210 |! 
44 14-1 0-994 1:300 1-299 | 
48 181 0-422 1-393 199)» | 
5-2 92-41 0-451 1-488 1485 | The spectrograms showed that the green bush con- 
d , 201 0:477 1:574 1:584 ‘sists of a single green band dominated by a somewhat 
8-2 EUH ed E 1 s ‘diffuse line with continuous light on both sides. The 


Similar results have been obtained with & 200-mm. 
wire. The differences between the two last columns 
lie within the errors of observation. 

We have found it possible to use these plastic 
strain gauges with advantage to measure the ex- 
tremely rapid inerease of diameter of detonating 
shells and the like. 

W. WEIBULL 

Aktiebolaget Bofors, 

Sweden. 
June 30. . 
1 Swalnger, K. H., Nature, 159, 61 (1947). > 


‘wave-length of the line was measured and found to 
‘be 5577. Thus within the limits of error, the wave- 
‘length is equal to that of the auroral line 5577-35 A. 
.A spectrogram was also taken with a comparison 
tspectrum obtained from an oxygen discharge tube 
¡which gave the green auroral line. As seen from the 
‘reproduced spectrogram, the line in the phosphor- 
escent band from argon coincides exactly with the 
‘auroral line. The spectrograph had at this wave- 
length the fairly large dispersion of 50 A./mm. To- 
jwards longer wave-lengths the tontinuous light ex- 
tends to 5585; and towards short wave,lengths to 
fone 5400. : 


" 
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The reason for the different behaviour of the old 
and new samples was found to be that the latter 
contained less oxygen. When the oxygen concentra- 
tion of the new sample was increased to that of the 
previous ones, the green phosphorescence disappeared. 
Thus the essential condition for the appearance of tbe 


. phosphorescent band initiated by the green auroral | 


line is that oxygen is present in extremely small 
concentrations. .The green luminescence showed an 
afterglow, sometimes lasting for a few seconds. 

In the experiments with the solidified gases, 

- previously referred to, the solid layers unavoidably 
contained traces of oxygen, and it is therefore very 
likely that the green N,-band, which in neon had the 
wave-length 5577-4, is a phosphorescence phenomenon 
initiated by the green auroral line. In solidified 
systems a red band N, (6320) was observed, which 
might be initiated by the red auroral O I-dóublet 
(6300-3, 6364). 

In the ease of gaseous argon we have not yet 
observed a red band corresponding to the red O I- 
doublet. 

Investigations into the nature of this phosphor- 
escence phenomenon, detected by Mr. Nordhagen in 
gaseous argon containing traces of oxygen, will be 


continued. 
L. VEGARD 
GQ. KVETE 
Physical Institute, 
University. Oslo. 
July 9. 


1 Vegard, L., Kon. Akad. Wet. Amsterdam, 27 (1924). 

2 Vegard, L., Ann. d. Phys., (4), 79, 377 (1926); (5), 6, 487 (1930). 

3 Vegard, L., “The Influence of Van der Waals’ Forces", ete., 225, 
Zeeman, Verhandlungen (Nijhoff, Hague, 1935). 

* Vegard, L., "Physics of the Earth", 8, 626 (Edit. by J. A. Fleming). 


Some New Ferromagnetic Manganese 
Alloys 


TuE ferromagnetic beta phases in the systems 

eopper-manganese-aluminium and copper-man- 
ganese-tin have gen shown to have an ordered body- 
centred cubic structure, and the compositions of 
alloys showing maximum magnetizations correspond 
to atomic proportions? Cu,MnAl and Cu,Mn8n. 
Valentiner has recently reported that ferromagnetic 
alloys exist in the system copper-manganese-indium. 
The highest intensity of magnetization is shown by 
the composition Cu,MnIn, and the structure is 
analogous to that? of Cu;MnAI and Cu,MnSn. 
, The position of gallium in the periodic table rela- 
tive to gluminium, indium and tin, and the similarity 
of the equilibrium diagrams of the binary systems 
copper-aluminium, copper—tin, copper-indium and 
eopper-gsllium suggest that a ferromagnetic beta 
phase might exist in the ternary system copper- 
manganese-gallium. 

We have investigated three copper-manganese- 


galium alloys having the following compositions. 


(Tablo 1). 
Table 1 
Alloy Weight per cent 
designation Cu Mn G& 
Gl 49-5 21:6 28.0 
G2 62-3 ^ 13:0 24:7 
G3 57:8 16-0 20-2 


Specimens of allo} G1 quenched from temperatures 
between 500? C. and 750° C. all showed a two-phase 
structure under the microscope, and were very feebly 
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magnetic. The highest intensity of magnetization was 
shown by a specimen quenched from 650°C. This 
specimen had a saturation magnetization at room 
temperature of about 24 per cent of that of nickel. 
This value was doubled on ageing the specimen at 
100? C. for 110 hours. The composition of alloy G1 
corresponds to atomic proportions Cu, Mns G8. 

Alloys G2 and G3 were quite strongly magnetic 
after being quenched from 750? C., and under the 
microscope had an acicular appearance like martens- 
ite. Alloy G3 had a saturation intensity of magnetiza- 
tion at room temperature about seven-tenths of that. 
of nickel. Cooled slowly from 750? ©., this alloy 
became non-magnetic, and microscopic examinatidn 
showed that a transformation had taken place. 
Ageing of alloy G3 at 100? C. and 200? C., following 
quenching from 750° C., caused a reduction in satura- 
tion magnetization; but no transformation was 
apparent under the microscope. 


Table 2. X-ray diffraction data for alloy *83 (quenched from 750° C.) 


Radiation Intensity [4 Radiation Intensity d 

FeKa ww 2-446 FeK8 ww 1-328 
B vw 2-204 a m 1:335 
a m 2-286 B ww 1:292 
$429 a 8 1:295 
: s 2:127 a s 1:207 
a w 1:148 

2- 
£ = ud a m 1-186 
a n 1-968 a ss 1:108 
a m 1:076 

'55 

a m 1:556 B m 1-062 
a m 1:532 a m 1:007 
a m 1:371 a w 1:011 


X-ray diffraction photographs were taken at room 
temperature of powder specimens, quenched from 
750° C., of alloys G2 and G3. Both patterns were 
of the same type, and the data for alloy G3 are 
listed in Table 2. A satisfactory interpretation 
of these data could not be made. The lines 
observed cannot be reconciled with those to be ex- 
pected from the beta structure, ordered or unordered. 
Weibke states that the beta copper-gallium alloys 
resemble beta copper-aluminium alloys in that the 
structure of quenched alloys depends upon the cooling 
velocity’. The same behaviour was noted by Hume- 
Rothery and Raynor’. The martensitic structures 
observed in quenched alloys. could possibly be de- 
rived from the beta phase, stable at high temperature, 
but not retained by quenching. 

Preliminary experiments have shown that ferro- 
magnetic phases exist in the binary systems man- 
ganese-germanium and manganese-indium, and in 
the ternary system copper-manganese-germanium. 
Investigation of these systems is being extended with 
the view of identifying the ferromagnetic carriers. 
It is also suggested that ferromagnetic phases might 
exist in the binary system manganese-gallium. 


F. A. Hamas 
D. S. EPPELSHEIMER 


School of Mines and Metallurgy, 
University of Missouri, 
Rolla, Missouri. 

July 2. 


* Heusler, O., Z. Metallkunde, 25, 274 (1988). 
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3 Welbke, F., Z. anorg. Chem., 220, 298 (1934). 
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Addition of Maleic Anhydride to Anethole 
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In a communication bearing this title, and when; 
referring to our papers! on the uncrystallizable com. ' 
pound (m.p. 311-312?) formed during the course of; n 
the reaction. which takes place between anethole and | 
maleic anhydride, Bruckner and Kovacs? state that | 
"we have not recognized that this compound was a' 
heteropolymer. In a series of other reports on the 
same subject published later, the heteropolymer char- . 
acter of the compound was established and, further- | 
.more, its molecular weight was determined? with ; 
the help of the cis-hexahydro-para-aminobenzoic acid | 
lactam‘. The product which is obtained first under 
Bruckner’s working conditions and our own, when | 
refluxed with chloroform, yields two POEM 

à 


| 


one of them soluble (m.p. 245° decomp.), with a 
molecular weight equal to 738 (theoretical for 
3:3-735), and the other insoluble (m.p. 310? de- 





CH co 
OCH, yo OCH, 
CH—CO 
CH—CH 
3 I 
CH . i 
: 
CH 
OCH; | 
CH—CO 
| | 7o 
cH—co 
|^ 
CH 
Hi 
CH 
QCH, 
CH, 
II 
comp.) with a _molecular weight equal to 1,010 


(theoretical for 4:4: +980). 

Bruckner and Kovacs refer to the structure of the 
crystalline compound (m.p. 241°) formed by one 
mole of anethole and two moles of maleic anhydride, 
obtained by Bruckner in small quantities’, and which 
he now obtains with a 60 per cent yield when a 
small amount of dimethylaniline is added. 

We have found a crystalline compound (m.p. 232°) 
in this ratio of 1:2 with a yield of 30 per cent, 
when the condensation, is carried out in the presence 
of hydroquinone, which acts. as an inhibiting agent 
towards polymerization? ; and, moreover, we have 
characterized crystalline products with the same 
molar ratio in the condensation of maleic anhydride 
with o-metoxypropenylbenzene (m.p. 241°)® and 
1-4-metoxypropenylnaphthalene (m.p. 256—257°)?. 


¡CH 
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Concerning the structure of the compound. formed, 
Bruckner considers that, from the point of view of diene 
synthesis, anethole behaves as a conjugated tetraene 
which would react successively as shown by I and II. 
Though we do not deny this possibility, we have 
directed attention to the possibility that the reaction 
takes place in the form indicated in III and IV, 
where the second molecule of maleic anhydride 
would react, following & process of substitution 
addition already mentioned by Adler? as coincident 
with the diene synthesis. 

The ultra-violet absorption spectra of these com- 
pounds are of the same type as that found for 
tetraline. When heated with selenium to 220°, 
characterization of the corresponding methyl-oxy- 
dicarboxylic acids, formed through loss of the second 
maleic anhydride molecule, is accomplished. With 
Bruckner’s structure this may evidently take place 
due to the tendency of the nucleus to become arom- 

atic; with our own, through 


co elimination of the lateral 





2 


So chains, in this case of succinic 

E p nal cee 
oes beds m dis es oh 
E a-E I uu 
o Go make allowance, following 


of a second molecule as 
more for the possibility of 
& new molecule adding it- 
self to the conjugation in 
4; but we have found no 
compounds in the ratio of 
1:3. 

. We are studying now the 
possibility of a reaction 
of substitution addition 
with the allylic isomers of 
these diene compounds 
which, taking place in these 
cases with transposition®, 
gives rise to & conjugation 
eapable of reacting, in the 
form of a diene synthesis, 
and producing compounds 
showing a structure which 
can be comparéd to that 
of those under considera- 
tion. The results and details 
| of these investigatipns will 
f be published elsewhere. 
i 

I 
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M. Lora-Tamayo 
Department of Organic Chemistry, 

“Alonso Barba” Institute of Chemistry, 

| Madrid. 
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Bruckner, for the entrance 
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shown in V, and further- . 
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Interpretation of Data from Electrical 
Resistivity Geophysical Surveys 

Iw connexion with the note by J. M. Hough on 
work by himself and Prof. L. S. Palmer of University 
College, Hull', I should like to direct attention to a 
method I described briefly in 1934, and which I have 
been practising since that date?. 

It will be noticed that I use the ratio pajp, for 
application to standard curves, of which I have sets 
in many forms. In all cases I obtain solutions by 
superposition of field curves on transparent paper, 
having long ago calculated sufficient values for com. 
plete sets of curves. 

In the solution of multilayer problems I have used 
proportional compasses and thereby obtain four or 
five similar curves for superposition on standard 
curves, from which the ‘scale’, that is, the effective 
value of fı, is obtained. I am grateful for the 
suggestion of using logarithmic plots, which are 
similar in.shape and result merely in a shift of the 
axes according to ‘scale’, 

Finally, I would like to suggest to Prof. Palmer 
and Mr. Hough that a day in the field using my 
method will convince them of the advantages of my 
lay-out, in which a is fixed and « varied. A small 
handbook is now in the press giving details of the 
method and standard curves for the use of Survey 
officers. 

Incidentally, there is a printer’s error in the formula 
in my paper? at the foot of p. 276, owing to my 
not being able to check the proofs; it should read : 
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W. G. G. COOPER 
Geological Survey Department, : 
Zomba, Nyasaland. 


! Nature, 161, 812 (1948). 
? Mining Mag. (Nov. 1934). 


: 1 : 


TRE comparison of field curves with sets of standard 
curves, as suggested by Mr. W. G. G. Cooper, is one 
method of interpreting results. This method requires 
a large number of standard curves even for the two- 
layer case, as there are two variables, namely, the 
depth of the surface layer and the ratio of the resist- 
ivities of the two layers. The number of standard 
curves is reduced to a single set when logarithmic 
curves are used, as suggested by Whitehead and Rad- 
ley! and jn my original letter*. Mr. Cooper agrees with 
me that for multi-layer curves the use of logarithmic 
curves is a definite advantage. 

Mr. Cooper’s method for field-work has obvious 
advantages over our method in needing a smaller 
operating team. When « is small, the potential 
differerice’ between the potential electrodes is small, 
and this may cause the method to be insensitive for 
these readings. Although the usual electrode-layout 
is that due to Wenner, there are many other possibil- 
ities, and we hope to make an investigation into some 
of these in the near future. We expect that the most 
suitable electrode arrangement will depend upon the 
particular geological structure to be investigated. 

cas J. M. Hoven 

University Colleges Hull. 

1 Whitehead, &.,‘and Radley, W. G., Proc. Phys. Soc., 47, 589 (1935). 
? Hough, J. M., Nature, 161, 812 (1948). 
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Blinking 


Iw recent discussions on blinking’, it has been taken 
for granted that, in a physical experiment, an object 
cannot be kept under continuous observation. The 
difficulty, however, is easily overcome. It is easy to 
acquire the habit of blinking the eyes alternately and, 
provided the period is made slightly shorter than that 
associated with normal blinking, no discomfort 
results. ; : 

I have used this technique in the laboratory for 
more than twenty years, and have always assumed 
that it was generally known; but this, apparently, 


is not the case. ' 
R. E. D. CLARK 
St. John's College, 
Cambridge. 


1 Lawson. R. W., Nature, 101, 154 (1948); 182, 531 (1048). 
I 


Dg. CLARE’s interesting and novel method of 
avoiding the interruption of vision due to blinking 
assumes that blinking is suppressed when the subject 
‘winks’ periodically with alternate eyes. After re- 
peated trials, I doubt whether this assumption is 
justified. Moreover, few people are aware of their 
normal rate of blinking. . 

Almost the whole of the lid movement during 
blinking is performed by the upper lid, and the two 
lids meet roughly at the level of the base of the iris. 
The period of blackout during blinking is made up 
of two parts: the time taken by the upper lid to. 
traverse in both directions the lower iris, add the ` 
time during which the lids axe in contact. In general, 
the vision is ‘mobile’ during the whole of the blink, 
and for a short time afterwards (Lawson, Lc.). Both 
blackout and mobile vision become serious only at 
relatively high rates of blinking. 

In ‘winking’, on the other hand, the lid movement 
is shared about equally by the upper and lower lids, 
and contact is established in general over the pupil. 
The period of blackout for each eye is consequently 
restricted to the time of contact of the lids, and is 
thus shorter than the blackout due to blinking. The 
vision of the winking eye is, however, mobile during 
the whole of the wink, owing to the developmient of 
a mobile diplopia caused apparently by refraction 
in tbe superficial corneal fluid as the lids approach 
each other. The existence of this diplopia in bin- 
ocular vision during winking can readily be demon- 
strated by holding the wink, when two images are 
clearly visible. For myself it amounts to about 1° 
in the field of vision, the direction of displacement 
varying from subject to subject. On the other hand, 
the mobile vision due to eyeball rotation associated 
with blinking amounts to only $? in the field of 
vision (l.c.). 

Thus, although the effect of blackout is largely 
eliminated by the process of ‘winking’ alternately in 
binoeular vision, mobile vision is enhanced and be- 
comes much more disturbing. The ‘cure’ seems to 
be worse than the ‘diseaso’, and I am not clear how 
it can be applied to observations through & ‘mono- 
cular’ microscope. i 


Rossrgt W. Lawson 


Department of Physics, 
University, , 
Sheffield 10. ^; ' 
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| . 
GEOLOGY AND MINERAL RESOURCES OF AFRICA ` 


t 
AT the eighteenth session of the International! 

Geological Congress held in London during! 
August last, the Association of African Geological, 
Surveys held a series of four meetings at which recent; 
advances in the geology of Africa were announced,: 
and discussions of special interest took place. The; 
meetings were of truly international character, and 


the great interest they aroused is clear from the large , 
attendances and the very considerable number of! 


papers that were presented. Indeed, in many cases 
only the briefest time could be given to the reading 


of the papers, but the discussions on the important } 


problems dealt with were of special value. The 
meetings bore striking testimony to the results 
already obtained by international co-operation in the 
whole field of African geology, and in addition indi- 
cated the means by which this co-operation could be 
fruitfully extended. S 

An important part of the activities of the Associa- 
tion was the presentation of new sheets of the 
International Geological Map of Africa, together with 
the ċo-ordinated description of natural regions; 
there were also discussions on general and special 
problems of African geology, and personal con- 
tributions on territorial problems. 

A full account of the proceedings of the Association 
has been given by M. F. Blondel, secretary of the 
Association and director of the Bureau d'Études 
géologiques et miniéres coloniales, Paris, in Chronique 


des Mines Coloniales (Numéro Spécial, No. 147, Sept. | 


15, 1948), a journal well known to African geologists, 
_ and: it. will appear also in due course in the Comptes 
rendus of the International Geological Congress. 

Recent advances in the geology and mineral 
resources of the British African Colonies were sum- 
marized in a paper by the directorate of Colonial 
‘Geological Surveys, which was based on descriptions 
by the directors of the British African Geological 
Surveys, most of which were given in the form of 
lectures at the Imperial Institute during the pre- 
ceding year. These lectures.and associated papers 
are shortly to be issued by the Imperial Institute in 
one volume, which will provide a most useful summary 
of the present position regarding the geology and 
mineral resources of these important Colonies. 

This was the second session of the Association, 
the first having been held at the previous session of the 
International Congress in Moscow in 1937. The 
formation of the Association arose largely from 
the need for discussing various problems connected 
with the preparation of the International Geological 
Map of Africa; it was found, too, that there were many 
other problems of an international character that 
-could usefully be discussed at periodical meetings, 
and the Association was accordingly formed to meet 
-at the same time as the International Geological 
Congress. The next meeting of the Congress at 
Algiers in 1952 will be of special interest to all 
interested in African geology. i 

At the first meeting of the present session of the 
Association, Sir Edward Bailey was elected honorary 
president, Dr. F. Dixey president, and M. Blondel 
was re-elected secretary ; Dr. Dixey then took the 
chair. All the African Geological Surveys were 
represented, and during the meetings fifty papers 
were presented with a view to inclusion in the 
Comptes rendus of the International Geological 


| 


Congress, and there were also. 109 contributions to 
the discussions. : 

M. Blondel reported on the work of the Com- 
mission of the International Geological Map of 
Africa, The Commission, which was formed at the 
International Geological Congress in Brussels in 1922, 
had as its object the preparation of a geological map 
of Africa on the scale of 1/5,000,000; M. A. Lacroix 
was elected president, and M. de Margerie secretary- 
general. For various reasons progress was at first 
slow, and in 1934 the task of preparation was taken 
over by the Bureau d'Études géologiques et miniàres 
coloniales, Paris, of which the director, M. Blondel, 
became the deputy secretary-general of the Com- 
mission. Owing to the magnitude of the task it was 
soon apparent that it would have to be carried out 
by an international body, and the Association of 
African Geological Surveys was formed very largely 
with the object of assisting the work of the Com- 
mission. It is none the less important not to over- 
look the fact that the immense task of compilation, 
| drafting and publication has been performed at the 

Bureau d'Études géologiques et miniéres coloniales 
; by M, Blondel and his staff; and the progress made 
| with the map since 1937, in spite of the devastation . 
| of the intervening war years, reflects the highest 
, possible credit on these collaborators, to whom all 
interested in the geology of Africa owe a great debt 
' of gratitude. 
In presenting the report of the Commission to the 
1 Association, M. Blondel referred to the death of M. 
A. Lacroix, who had been president of the Com- 
mission since its inception. M. de Margerie, who had 
greatly facilitated the work in its earlier stages, was 
elected president in his place, Sir Edward Bailey &nd 
Prof. Fourmarier were elected vice-presidents, and 
M. Blondel secretary-general; and it was agreed that 
;the Commission should comprise the heads of the 
various African Geological Surveys, and certain 
Feminent geologists with special knowledge of 
i Africa. 

. M. Blondel showed that, of the nine sheets into 
‘which the map was divided, the first (No. 1, North- 
! West) was published in May 1936, and presented to 
ithe Congress in Moscow; but owing to the loss of 
the stock of prints during the War, a reprint was 
made in 1946. Sheet No. 2 (Centre, North) was 
‘published in 1948, and No. 3 (North-East) in 1947 ; 
‘No. 4 (West) was presented in proof to the Congress 
jin London ; No. 5 (Centre) and No. 9 (South-East) 
iwere presented in manuscript form for discussion ; 
‘and No. 7 (South-West) is reserved for the legend. 
\There remain only No. 8 (South Africa) and No. 6 
KEast Africa), which are in active preparation, and 
thore is good prospect that the work of the, Com. 
mission will be wholly completed by the next 
Congress. . 

| This great work has been financed very largely by 
France and the French African territories, and by 
iBelgium and the Belgian Congo ; Uganda, Southern 
Rhodesia and Egypt have also assisted. Considerable 
additional funds are urgently required for the com- 
pletion of the work. Too large a share has clearly 
. fallen on some countries and too little on others; and 
it is of the greatest importande that the British 
Colonies, among others, who .stand to’ benefit. so . 
largely by this work, should in the future take a far 
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greater share in the financial burden than they have 
in the past. 

Following the submission of M. Blondel's report, 
Dr. N. R. Junner proposed that a tectonic and 
mineralogical map of Africa should be prepared, and 
M. Blondel, on being asked, generously undertook 
this additional task, which should fulfil a want long 
felt by many African geologists. 

Prior to the meeting, the Association had invited 
the various geological services in Africa to prepare 
descriptions of the regions for which they were 
responsible, and in almost all cases this invitation 
was accepted. During the meeting brief summaries 
of these contributions were given, covering the 
following extensive territories: French Morocco, 
‘Sahara, Libya, Egypt, French West Africa, Portu- 
guese Guinea, the British Colonies, French Equatorial 
Africa, Western Belgian Congo, the Katanga, Angola, 
Northern and Southern Rhodesia, the Union of South 
Africa and South-West Africa, Madagascar.’ These 
papers present an excellent review of African geology 
in 1948, and it is hoped that they will all appear in 
due course in the Comptes rendus of the Congress. 

A geological bibliography of Central Africa, with 
additions to 1944, recently published by Belgium and 
the Belgian Congo, was presented to the Association. 

The Association had proposed for discussion a 
number of general subjects, most of which concerned 
. the correlation of the older formations for the pur- 
poses of the International Map. A discussion on the 
Pre-Cambrian formations was opened by Prof. A. 
Holmes, who, on the basis of recent researches on 
the age determination ofrocks by radioactive methods, 
and of the disposition of the different orogenic zones, 
suggested a number of correlations, which in some 
cases were at variance with those generally accepted. 
These views stimulated a most interesting discussion, 
in which many members of the Association took 

art. 
p There followed a discussion on the correlation of 
the Karagwe-Ankolean, Kavirondian, and Nyanzian 


formations of Hast and Central Africa, which again: 


elicited much: interesting information from many 
speakers. It was finally agreed that on the Inter- 
national Map these three formations should be shown 
by the sama colour, but with different symbols. The 
correlation of the Akwapimian, Birrimian and Buem 
formations was vigorously discussed by West African 
geologists, and it was finally agreed that the legend 
should show the upward succession long adopted by 
the Gold Coast Geological Survey, namely, Birrimian, 
Tarkwaian, Akwapimian, but with a note* that 
certain French geologists would place the Akwapimian 
much lower. The Buem was to be shown as Upper 
Pre-Cambrian, but with the reservation that it might 
be Cambrian. 

Following a discussion on the age and correlation 
of the Upper Kundulungu and the Waterberg- 
Matsap, it was agreed that, on the map, these 
formations should be represented by one colour, and 
that in the legend the age should be left open, with 
the observation that the ages suggested by various 
geologists ranged from pre-Silurian to Devonian and 
even Carboniferous. 

The value of African tillites for dorin pur- 
poses was discussed, as was also the importance of 
Stromatolites and comparable organisms in determ- 
ining the age and relations of the older formations. 
It was at length #greed that owing to the lack -of 
knowledge of the structure of these algal forms, they 
should be the subject of study by specialists; and 


NATURE 


1948 val. 162 


on the motion of M. A. Jamotte, it was resolved that 
the International Paleontological Union should be 
invited to undertake a special study of them. 

An extra meeting was devoted wholly to the 
problem of rift valleys, and following papers by Prof. 
R. M. Shackleton, Dr. R. B. McConnell and Mr. 
A. M. Quennell, a valuable and interesting discussion , 
took place, in which many members participated. 

A long discussion was devoted to the terminology 
of the African Pleistocene, and it was finally agreed 
to recommend the adoption of the resolution on this 
question by the African Pre-History Conference held 
at Nairobi in January 1947. A resolution was also 
passed recommending the formation of a sub- 
commission to study the distribution and correlation 
of the Kalahari Sands. 

The question of the distribution, ages and origin 
of the African carbonatites also gave rise to a useful 
discussion. 

Finally, during the last meeting of the Association, 
thirty-three personal contributions on the geology of 
the various territories of Nortbern, Central, Eastern 
and Southern África were noted, and certain of them 
briefly discussed. 

It may be of interest to add that at a Specialist 
Geological Conference arranged in September by the 
British Commonwealth Scientific Organisation, in 
consequence of the presence in London of the dele- 
gates to the Internstionel Geological Congress, a 
discussion took place on the question of the formation 
of regional bureaux for the study of long-term 
fundamental research on African geological problems 
on a regional as distinct from a territorial basis. 

This session of the Association of African Geo- 
logical Surveys not only enabled many old personal 
contacts among African geologists to be renewed, 
but also led to many new ones; and the papers and 
discussions were of great interest and value not only 
because of the new observations revealed by them, 
but also on account of the stimulus they gave to 
international co-operation in the realms of geology 
and to a regional approach to many fundamental 
problems. 

The Association recorded its appreciation of the 
invaluable services of its secretary, M. Blondel, not 
only in the successful organisation of the session, but 
also in co-ordinating the activities of the Association 
during the interval between the sessions d the 
Congress. ^ 


December 18, 


POWER SUPPLY AND THE 
ELECTRICAL ENGINEER 


HE title "Means and Ends" given to the presi- 

dential &ddresà of Mr. T. J. N. Haldane to the 
Institution of Electrical Engineers on October 7 
expressed at once the twofold character and the unity 
of his subject. An eloquent reaffirmation of the faith 
of the engineer in the ultimate -value of his calling 
was made by Mr. Haldane in the second part of an 
address which in the factual sphere concerned itself 
with the position of electricity power supply in Great 
Britain and Western Europe. 

Pointing out that as early as the beginning of the 
seventeenth century Francis Bacon had indicated 
that man’s mental and material progress are in- 
separably linked with one another, Mr. Haldane said, 
“At present it is. all too painfully obvious that 
for most of the world we are very far from having 
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&chieved even that modest level of materiel pros- 
perity such as would provide reasonable conditions 
for widespread spiritual development, which must, I 
believe, be regarded as our ultimate objective. So 
there remains a vast task for the ‘scientist and 
engineer, whose work should receive whole-hearted 
approval, provided the raising of standards of life is 
regarded as & means rather than an end in itself." It 
was against this philosophio background that Mr. 
Haldane reviewed the position of electricity supply 
in Great Britain and in Western Europe. 

Referring first to the nationalization of this 
industry in Britain, and remarking that we might 
well be proud of the way in which the change to 
public ownership had been accepted, Mr. Haldane 
expressed satisfaction at the new British Elec- 
tricity Authority's keen &wareness of the special 
problems resulting from the unification of this great 
undertaking. The twenty years of successful oper- 
ation of the Central Electricity Board engendered 
confidence in the future of the new Authority. 

Mr. Haldane first gave a brief review of the broad 
economic position, in which he referred to tho 
importance to the electrical export trade of co- 
operation of the British Electricity Authority with 
manufacturers so as to ensure that plant developed 
for home use should also be suitable and competitive 
for export, and he also mentioned the not incon- 
siderable part played by the independent consulting 
engineer in fostering British trade abroad. He then 
gave detailed consideration to power resources, 
drawing a clear distinction between the requirements 
for power and requirements for energy. Mr. Haldane 
commented on the important contribution which 
could be made by water-power schemes towards the 
meeting of peak loads. Any given water-power 
scheme will be limited to a certain average annual 
output of kilowatt-hours ; but it is possible to install 
a large amount of plant and make a correspondingly 
large contribution to the peak-load problem at the 
expense of a reduced annual load factor. One of the 
existing hydro-electric schemes, the Galloway develop- 
ment, was designed for an annual load factor of 
about 20 per cent; and for the new Sloy station on 
Loch Lomond the designed load factor was only 10 
per cent. Tidal schemes and large-scale wind- 
generation, because of the intermittent character of 
their supplies, could make little contribution towards 
meeting peak loads but could add appreciably to the 
total output of energy. “Intermediate between the 
two extremes of pure kilowatts and pure kilowatt- 
hours,” he said, “comes the gas-turbine, burning oil, 
whose importance is mainly as regards kilowatts, 
with a contribution to kilowatt-hours limited by 
economic considerations. Gas-turbines permit the 
cheap provision of kilowatts, but, until coal can be 
used in place of oil, cannot be justified for load 
factors above about 10 per cent or 15 per cent. 
No doubt, nuclear fission, if and when used for power 
production, will also have special circumstances 
attached to its use, such as, perhaps, development 
only on a large scale in remote regions at a very high 
load factor. Our main source of both kilowatts and 
kilowatt-hours must, however, continue to be coal, 
whose use we can hope to improve by a further 
increase in operational economy and by limiting, 
where possible, transport of this fuel particularly by 
rail" Referring further to the gas-turbine, Mr. 
Haldane stated that several large gas-turbine sets of 
the order of 15,000-kW. capacity were at present 
under construction for use as peak-load plant. It 
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might seem surprising that active consideration was 
being given to the possible large-scale use of wind 
power. “The renewed interest in the subject is due 
mainly to three factors: the existence of extensive 
grid systems into which intermittent supplies of 
energy, wherever produced, can be fed ; the increased 
knowledge of aerodynamics; and the shortage of 
coal.” The western shores of the British Isles are 
well suited to the large-acale development of wind 
power, and this source of energy deserves more 
attention than it has received in the past. 

Referring to the siting of generating stations, Mr. 
Haldane said that there were, broadly speaking, 
three choices: at the load centre, at or near the 
pithead, or on an estuary site to which coal could 
be delivered by sea. Estuary sites far removed from 
the load centre were unlikely to compare favourably 
with generation at or near the pithead. An economic 
comparison relating to the London area showed that, 
once all the available estuary sites had been used, it 
would be advantegeous to place the bulk of future 
generating stations near the coalfields, with high- 
voltage transmission to the load centre. Peak-load 
plant at the load centre might well consist largely of 
gas-turbines. 

Second only in importance to the actual generation 
of the required amount of electric power came the 
provision of adequate transmission and intercon- 
nexion facilities. This function had been served in 
Great Britain up to the present by the 132-kV. grid; 
but consideration had been given to the desirability 
of providing an additional national busbar operating 
at a higher voltage. We were about to experiment 
with the use of 275 kV., which was regarded as 
adequate for the distances over which we had to 
transmit and was, incidentally, considered to bè the 
highest voltage for which underground cables could 
be built at the present time. The highest voltage 
A.C. system in Europe was at present under con- 
struction in Sweden, where a large block of power 
would be transmitted & distance of about 600 miles 
at 380 kV. "It may well be desirable," said Mr. 
Haldane, "to proceed as soon as possible with the 
construction of such a very high voltage system 
superimposed on the existing 132-kV. grid." 

‘Turning to the power problems of Western Europe, 
which are even more acute than those of Great 
Britain, Mr. Haldane showed on & map the distri- 
bution of energy resources. It had long been hoped, 
he said, that some day all the Western European 
countries would be interconnected so as to make 
better use of the available resources. ‘Technically 
it should be possible to have high capacity inter- 
connexion extending eventually from Scandinavia in 
the north to France in the south, with further inter- 
connexion to Austria, Switzerland and Italy. Econ- 
omically it seems ‘likely that this would be highly 
beneficial. In fact, few measures could be expected 
to be more beneficial to European economic life than 
such integration of power resources, meeting as it 
would one of the most urgent of Europe’s problems 
and helping towards unification.” In this connexion, 
the question arose of the desirability of a connexion 
between the British system and that of the Continent. 
Technically, an interconnecting link between, say, 
London and Paris by high-voltage cable across the 
Channel appeared practicable. The question was 
whether the expenditure would be justified by saving 
in plant and interchange of enetgy. 

The second part of Mr. Haldane’s address was 
concerned with the philosophical implications of the 
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activities of the engineer and the reaction of present- 
day conditions on his outlook. “As engineers con- 
cerned with applied science,” said Mr. Haldane, “we 
occupy a position intermediate between that of pure 
science and that of the branches of knowledge 
concerned with human affairs. We are very definitely 
concerned both with the advancement of scientific 
knowledge and with the problem of how this know- 
ledge can best be applied to meet human needs. The 
latter function makes it particularly important that 
the, general educational background of engineering 
training should be as wide as possible and should not 
‘exclude those branches of knowledge generally known 
ag the humanities. 

“The present difficulties due to the huge content 
of knowledge and consequent tendency towards 
‘excessive specialization have led to the disappearance 
. at an early stage in education of any general study of 
religion or philosophy, so that at the age when young 
people are becoming able to think on such subjects 
the great majority proceed to concentrate on mas- 
tering the means of life and remain indifferent to, 
and almost oblivious of, its ends. 

“Future generations may well be amazed at our 
acceptance of such a state of affairs, the existence of 
which I feel to be one of the strongest arguments in 
favour of the higher education of engineers being 
centred in the universities rather than in mono-technic 
colleges. Although even in the best of our univer- 
sities there may be too much concentration on means 
and too little thought about ends, the engineering 
undergraduate does at least get and give the immense 
advantage of mixing with those who are studying 
totally different branches of knowledge. The whole 
atmosphere of a university engineering education can 
ibe influenced by contacts with the other faculties, 
including the humanities, and consequently study 
can be on a much broader basis than is possible in 
colleges or institutions dealing with one subject or 
group of subjects.” 

In summing up, Mr. Haldane remarked, “In pro- 
viding the conditions in which the things of the 
spirit can come to full fruition we undertake a vital 
as well as a noble task in which we can have the 
utmost pride. But let us fully understand the nature 
-of our task, and let us bpend more time than we now 
do in considering the ends to which our work is 
directed." 


MODERN DEVELOPMENTS IN 
. FORESTRY - 


N Torey Abstracts (Commonwealth Forestry 

Bureau, vol. 10, No. 1 Abstracts (1)—(849), 
September 1948, Commonwealth Forestry Bureau, 
Oxford), Mr. J. J. MacGregor, of the Imperial Forestry 
Institute, Oxford, has an interesting paper on “Some 
Improved Techniques in Nurseries and on Planting 
Sites”. There are many influences, he says, com- 
pelling foresters all over the world to revise time-worn 
‘practices. These influences are part of the general 
economie environment in which rising wages and 
relative shortages of labour are, perhaps, most 
significant. They have directly stimulated the search 
for mord economic methods, machines and techniques. 
ln a general way, &urrent and recent developments 
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specific operations. The latter, which includes'the 
adoption of mechanization, improved processes with 
new tools and new treatments, forms the basis of tbe 
article. 

In using the inn *rationalization' the author means 
it to be applied to the administration of staff, the 
training of subordinate workers, housing and ameni- 
ties, the execution and close inspection of all work, 
and the provision of tools ; on this last point of tools 
one might add that, until recently in ordinary forest 
work, they were few, simple and no different from 
those in existence during what may be called the 
pre-mechanized times. In the modern study of these 
methods Sweden has given the lead and has been in 
the position, during the past ten years, when so 
many were otherwise engaged, to make considerable 
progress; and mention must be made of Swedish 
reorganisation of piece-work rates, which require to 
be both flexible and easily understood. Both in 
North America and in Germany forestry experts have 
been making similar studies. One form of ‘ration- 
alization’ has been the suggested centralization of 
forest nurseries, since it is held, and rightly so, that 
the efficient raising of large stocks requires highly 
skilled and experienced supervision. Whether, how- 
ever, the small nursery on the private estate should 
be regarded as obsolete is a matter which is open to 
considerable argument. The big battalions are by 
no means the safest in a matter of this kind, for many 
reasons. 

On the side of technical mechanical developments, 
North America takes the lead. In agriculture, the 
application of labour-saving devices has gone a long 
way, and a few have been adapted for forestry pur- 
poses. But it is felt that special investigations, which 
are indeed being carried out by those conversant with 
forest nursery and other wider forestry problems, will 
have a.greater chance of giving the forester new 
mechanical implements suitable to his particular type 
of work. The article also deals with the transfer of 
planting stock (storage and, packing), preparation of 
sites, stump removal, plough and cultivators (the 
Forestry Commission has had a considerable success 
based on experiments with heavy ploughs), sowing 
and planting, planting methods and machines. 


LABORATORY GLASSWARE: 
PRODUCTION 


HE expression ‘E-MIL’ may not be quite so 

well known es some others which have become 
quite commonplace; but it is likely to become a 
mark of quality standard in future. Messrs. H. J. 
Elliott, Ltd., Treforest Trading Estate, Nr. Ponty- 
pridd, Glam., whose trade mark it is, already enjoy 
a reputation for high-quality glassware for quanti- 
tative work; but they laudably seek to enhance that 
reputation by aiming at still higher standards and 
by offering unconditional guarantees concerning their 
products, as well as improvements in the character 
and packaging of the articles. 

In the first place, their volumetric glassware will be 
designated *E-Mil Green Line’ in the case of that 
which complies with National Physical Laboratory 
grade A specifications, and 'E-Mil Gold Line’ for that 
of the grade B standard, the graduations of these 


haxe proceeded along the two main lines of ‘ration- (varieties being filled respectively with insoluble green 
alization’ and the application of new techniques to and yellow enamels. ‘The: pigments appear to be 
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somewhat fluorescent, for they are easily visible in| 
poor lighting, eyen with coloured solutions. Further- : 
more, the markings, which are fused into the glass, | 
seem to be irremovable except by such chemicals, as! 
those which corrode the glass itself. 

Stoppers in graduated flasks’ and cylinders have! 
always tended to be troublesome owing to a pro- 
pensity for ‘seizing’: The new ‘E-MIL’ stopper is & 
valuable accessory. Accurately moulded from an 
almost inert plastic, it provides a gas-tight and ! 
liquid-tight closure to an orifice of British Standards. | 
Institution specification taper (although it is not of 
B.S.I. specification dimensions), but does not bind or 
seize up irremovably. It is understood that patent | 
protection is being sought for this attractive 
article. 

Nor is this all, for the firm has introduced another 1 
innovation. It feels that the old style of crating a 
number of items amid masses of wood-wool, straw, 
sawdust and the like is not good enough for precision 
equipment; the packing material might be dusty : 
and soil the articles, even if paper wrappings are 
used in addition, and by no means does it ensure safe 
transport unless an expert is employed to pack and 
another to unpack. Even with this system, overhead 
costs can easily be inflated by ‘on-the-floor’ losses in 
transferring the goods to storage bins, then to shelves 
and counters and finally with, or sometimes without, 
further packing, to the possession of the ultimate 
user. The firm feels that it can reduce these losses 
by sealing each article into its own specially fitting 
earton, which will be unreturnable and will doubtless 
be retained by many,a technician as it provides a 
convenient pigeon-hole for the safe storage of the 
article in his locker. It is obvious that the extra 
expenses of this carton packing will be offset by 
dispensing with crates, etc., and with the trouble of 
their recovery as returned empties, not forgetting the 
overhead expenses and office work associated with 
the latter. 

This programme could not be so courageously 
planned by the management had it,not the whole- 
hearted loyalty. of its employees, to “whom it gives 
"very strong, incentives to produce not only quantity 
but also quality in whatever they are making. The 
result is not a mere ‘master and man’ condition but 
the deyelopment of what may be described as a 
happy family, some members of which are miners 
‘who can no longer follow their former employment 
because of the dreaded silicosis, some are ex-Service 
‘men whose injuries limit their capabilities in the way 
of earning a living, and others are women and young 
people with a flair for delicate manipulation. It is 
good to see them working with a will, and everywhere 
there is evidence—sometimes resonant—of happy 
and contented folk. R. SUTOLIFFE 


$ 





EDUCATION IN HAITI 


HE U.S. Office of Education has undertaken 

the preparation of a series of basic studies in 
education in & number of Central and South American 
countries. This series of studies is part of a pro- 
gramme to promote understanding of educational 
conditions in the American countries and to encourage 
co-operation in the field of inter-American education. 
The project, part of a governnient-wide programme 
of cultural co-operation ‘under the auspices of the 


| is covered by highlands. This complicates the con- 


| 
| 
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"v. S. Department of State, was begun in the autumn 
of 1943. It involves travel by Office of Education 
specialists in the various countries in order to gather 
information at first hand on’ their educational 
| Systems and to-prepare reports for publication. 


“Education in Haiti" (Washington, D.C.: Gov. 


Printing Office. 25 cents) is based on data collected 2d 


by Prof. Mercer Cook during a twenty-two months ' 
stay in which, as supervisor of an English-teaching: 
project which was initially sponsored by the U.S. 
Office of Education, he was able to make use of 
authoritative sources of information. 

"The total area of the Republic of Haiti is about 
10,700 square miles, more than two-thirds of which 


struction of roads and renders many villages’ prac- 
tically inaccessible to commerce and to education. 
The high rate of illiteracy—estimated at about 92 
per cent by some observers—should thus be attributed 
in some part to topography. No scientific attempt 
has ever been made to count the total number of 
! Haitians, but an estimate made in 1937 puts the 
total population at about three millions. Of these, 
nine-tenths live in rural areas and; as in other Latin- 
; American countries, the fundamental educational 
| problem is that of the rural school. Already, in the 
i words of a contemporary Haitian novelist, erosion 
Í has “bled the earth to the bone”, and the problem of 
i this agricultural country is to try to intensify its 


i 


| agricultural effort by educating the peasant in 
, modern methods of cultivation and soil conservation. 
i Until this problem of rural education is satisfactorily 
i solved, Haiti seems destined to remain a desperately 
|poor country. The converse is equally true. Pro- 
| gress has been made in recent years; but the deplor- 
jable facts remain -that four out of five peasant 
‘children never attend school; that teachers’ salaries 
{are inadequate; that many school buildings are 
‘hopelessly unsatisfactory ; that equipment and text- 
[books are often unobtainable; that malaria, yaws, 
|syphilis, tuberculosis and hookworm have undermined 
the health of the Haitian; that, as one Haitian 
| physician states, ‘‘the diet of the Haitian peasant has 
not changed since slavery days” ; and that education 
[bas been tied up too closely with politics. 

! The language problem is also a considerable source 
lof difficulty to Haitian educatioriists. The official 
language of the republic is French, while “not one 
[peasant out of & 100 can even guess what is being 
said in that language"; all Haitians understánd 
[Creole and móst of them speak it. From Prof. Cook's 
‘observations it is apparent that poverty, ill-health, 
fpolitics and linguistics are the basic ills that beset 
the Haitian school teacher, and the greatest of these 
is poverty. ‘On less than the average income of a 
first- -class American university, the Haitians must 
provide and maintain elementary, secondary, pro- 
fessional, rural and vocational schools for & pap pun 
of approximately three millions.” 
| Despite these and other obstacles, howaver, the 
Haitians, through their own efforts and with some 
aid from foreigners, principally French and North 
‘american, have, during the -last twenty years, 
progressed along the road to enlightenment. Their 
schools are no longer entirely literary or classical, 
teachers are better trained and somewhat better paid ; 
printed regulations are. less frequently disregarded. 
Yet, as Prof. Cook has shown, much remains to be 
done, and his report wil prove*invaluable in con- 
centrating attention on the state of education. in 
Heiti; ' T. H. HAWEINS 


j 


:976 
FORTHCOMING EVENT 


Monday, December 20 


; ROYAL GEOGRAPHIOAL SocixTY (at Kensington Gore, London, 
S.W.7), ab 8.15 p.m.—Prof. E. G. R. Taylor and Prof, W. M. Smart, 
F.R.S.: “The Navigator's Story". > 


APPOINTMENTS VACANT . . 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

BroouEMIST (non-medical)—-The Director of the Pathological 
Laboratory, General Hospital, Middlesbrough (December 25). 

PRINCIPAL SCIENTIFIC OFFICER (with a First or Second Class Honours 
Degree in Mathematics or_an equivalent qualification, and ability to 
apply mathematics to tidal movements, etc.) in the Royal Naval 
Seientifle Service—The Secretary, Civil Service Commission, Scientific 
Branch, 27 Grosvenor Square, London, W.1, quoting No. 2336 
(December 30). 

PRINOIPAL SOIENTIFIO OFFICERS in the Headquarters Office in 
London of the Department of Scientific and Industrial Research— 
The Secretary, Civil Service Commission, Scientific Branch, 27 
Grosvenor Square, London, W.1, quoting No. 2335 (December 30). 

HORTIOULTURAL OFFICER in Grade II of the National Agricultural 
Advisory Service—The Secretary, Ministry of Agriculture and Fish- 
eries, 1-4 Cambridge Terrace, London, N.W.1, endorsed N.A.A.S. 
(December 31). 

SENIOR RESEARCH OFFIOER in the Organic Chemistry Section of the 
National Chemical Research Laboratory, Pretoria—The South African 
Scientific Liaison Officer, Africa House, Kingsway, London, W.C.2 
(December 31); 

PEHYSICIST3 and MATHEMATICIANS (for unestablished posts in the 
Experimental Officer class) in Ministry of Supply research and de- 
velopment establishments in Southern England and South Midlands, 
for duties concerned with aerodynamics, armaments, ballistics, 
crystallography, fuels, heat, jet propulsion, radio and radar, and 
X-rays—The Ministry of Labour and National Service, Technical and 
Scientific Register (K), York House, Kingsway, London, W.0.2, 
quoting A.398/48A (December 31). 

SENIOR SOMENTIFIC OFFIORR (Ref. A.403/48A) to lead a group of 
hysicists and engineers studying effect of tropical conditions on 
ervice materials and equipment, and a SCIENTIFIC OFFICER (Ref. 

F.429/48A) to work in analytical or biochemical investigations into 
deterioration of equipment under tropical conditions, at the Tropical 
Testing Establishment, Nigeria—The Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W.C.2, quoting appropriate Ref. No. (January 3). 

DEMONSTRATOR IN THE DEPARTMENT OF BoTaNy—The Secretary, 
n College for Women, Regent's Park, London, N.W.1 (Jan- 
uary 


EEADERSHIP IN DEMOGRAPHY at the London School of Economics 
and Political Science—The Academic Registrar, University of London, 
Senate House, London, W.C.1 (January 20). 

POSTGRADUATE STUDENTSHIPS in preparation for research into 
stored products entomology in the Colonial Empire—'The Under- 
Secretary of State, Colonial Office, Research Department, Sanctuary 
Buildings, Great Smith Street, London, S.W.1 (April 30). 

CHEMISTS IN THE JOINT DEPARTMANT OF CHEMISTRY, Federation 
of Malaya—The Director of Recruitment, Colonial Service, 2 Sanctuary 
-Buildings, Great Smith Street, London, S.W.1. 

RESEAROH ASSISTANT in the field of Organic Ohemistry—The 
Secretary, King’s College of Household and Social Science, Campden 
Hill Road, London, W.8. 

LEOTURER IN THE DEPARTMENT OF CHEAMDSTRY—The Principal, 
Borough Polytechnic, Borough Road, London, S.E.1. 

SENIOR LEOTURER IN THE DEPARTMENT OF ELEOTRICAL ENGINEER- 
ING—-The Secretary, Royal Technical College, Glasgow. 

PHYSICAL CHEMISTS as Scientific Officers at a Ministry of Supply 
research and development establishment near London for duties in 
(a) high temperature refractories, (b) crystallography and practical 
microscopy, (c) spectrography and (d) plant development—The 
Ministry of Labour and National Service, Technical and Scientific 
erat ae York House, Kingsway, London, W.C.2, quoting 

CHEMICAL ENGINEER IN THE DIVISION OF ATOMIO ENERGY (Pro- 
duction), Risley, to assist in the design and operation of a prototype 
plant with a view to hel; ing in the design and construction of a large 
production plant—The Staff Section, Ministry of Supply, Division 
of Atomic Energy (Production), Risley, Warrington, Lancs, 

ASSISTANT EDITOR of Science Abstracts—The Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, London, W.C.2. 
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REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 





Great Britain and Ireland 


Nationa! Building Studies. Bulletin No. 1: Clay Building Bricks, 
their Manufacture, Properties and Testing; with Notes on the 
Efficiency of Brickwork. By B. Butterworth. Pp. iv+24+9 plates. 
(London :* H.M. Stationery Office, 1948.) 1s. net. [98 

Progress in Leather Scignce, 1920-1945. Issued in commemoration 
of the Twenty-flfth Anniversary of the formation of the British Leather 
Manufacturegs’ Research Association. Vol.1. Pp. viii4-220. Vol. 2. 
Pp. xi--221—486. Vol. 3. -Pp. xii--487-705. (London: British 
Leather Manufacturers’ Research Association, 1046—1948,) [118 
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Ovaltine Research Laboratories. Annual Report, 1847. 
(London: A. Wander, Ltd., 1948.) 

Philosophical Transactions of the Royal Society of London. Series 
A: Mathematical and Physical Sciences. No. 830, Vol. 241: The 
Growth-Inhibitory and Carcinogenic Properties of 4-Aminostilbene 
and Derivatives. By A. Haddow, R. J. C. Harris, G. A. R. Kon and 
Edna M. F. Roe. Pp. 147-196. 163. No. 831, Vol. 241: The 
Sensitiveness of Explosives. By J. L. Copp, S. E. Napier, T, Nash, 
W. J. Powell, H. Skelly, A. R. Ubbelohde and P. Woodward. Pp. 
197-296, 30s. No. 832, Vol. 241; The First Spectrum of Copper 
(Cu 1). By A. G. Shenstone. Pp. 207-822. 68. (London: Cambridge 


University Press, 1948.) 1 
A Desoriptive Guide to the Libraries of the University of Leeds. 
By Dr. Richard Offor. Pp. 134+6 plates. (Leeds: Brotherton 
Library, The University, 1947.) 6s. 0d. ae 
The British Council. Report for 1947-1048. Pp. 88. (London: 
British Council, 1948.) 168 
Physical Society. Reports on Progressin Physics. Vol. 11 (1946-47). 
Pp. iv+462+11 plates. (London: Physical Society, 1948.) 428. 
net; to Fellows, 25s. net. {168 
Lambeth Conference 1948: The Encyclical Letter from the Bishops, 
together with Resolutions and Reports. Pp.v-+58+iv +120. (Londoni 

1 


Pp. 8. 
1l 


S.P.C.K.,1948.) bs. i 
National Building Studies. Special Report No. 1: Structural 
Requirements for Houses.“ By Dr. F. G. Thomas. Pp. iv4-9--11 
plates. (London: H.M. Stationery Office, 1048.) 9d. net. 178 

Diamond Tool Patents, 2: Diamond ‘Abrasive Wheels. Edite by 
P. Grodzinski. Pp. 52. (London: Industrial Diamond Information 
Bureau, 1948.) 10s. 178 

Report of a Conference on Strength of Solids held at the H. H. Wills 
Physical Laboratory, University of Bristol, on 7-9 July 1947. Pp. 
iv+162. (London: Physical Society, 1948.) 25s. 178 

National Building Studies. Special Report No. 2: Plumbing in 
America; & Report on a Visit to U.S.A. and Canada on Plumbing. By 
un partow. Pp.iv--24. (London: H.M. Stationery Office, M 

. nef. 

Imperial Agricultural Bureaux. Joint Publication No. 12: Pheno- 
thiazine in Veterinary Medicine; a Review of the Literature of 1942- 
46, by J, Tweedale Edwards ; ‘Bibliography of Phenothiazine as an 
Anthelmintic, 1942-46, by the Imperial Bureau of Agricultural 
Parasitology, Pp. 36. (Weybridge: Imperial Bureau of Animal 
Health 2^ t. Albans: Imperial Bureau of Agricultural ERE Sy 

8 5 1 

Economic Thought and Industrial Policy: an Inaugural Lecture 
delivered at University College, London, on March 4th, 1948. By Prof. 
G. C. Allen. Pp. ii+18. (London: A. K. Lewis and Co., Ltd., 1948.) 
28. 6d. net. [198 
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Bernice P. Bishop Museum. Bulletin 193: Specialized Studies in ` 


Polynesian Anthropology. By Katharine Luomala, Felix M. Keesing, 
Marie Keesing, Ernest Beaglehole and E. G. Burrows. Pp, iv 4-88. 
Bulletin 194: Report of the Director for 1047. By Peter H. Buck 
(Te Rangi Hiroa). Pp. 40. (Honolulu: Bernice P. Bishop Museum. 
1947-1948.) [38 

Western Australia Geological Survey. Bulletin No. 101: The 
Mining Groups of the Yilgarn Goldfield north of the Great Eastern 
Railway. By R. S. Matheson; with Three Appendices by Dr. K. R. 
Miles. Pp. 242+ix. (Perth: Government Printer, 1947,) [48 

Smithsonian Institution: Bureau of American Ethnology. Bulletin 
143: Handbook of South American Indians. Edited by Julian H. 
Steward. Vol. 4: The Cireum-Caribbean Tribes. Pp. xx+609-+98 
plates. (Washington, D.C.: Government Printing Office, 1948.) [98 

Smithsonian Institution : United States National Museum, Bulletin 
195: Life Histories of North American Nuthatches, Wrens, Thrashers 
and their Allies; Order Passeriformes. By Arthur Cleveland Bent. 
Pp. xi+475+90 plates. (Washington, D.C.: Government Printing 
Office, 1948.) 1.75 dollars. 98 

Conseil International des Unions scientifiques. Sixième rapport de 
la Commission pour l'étude des Relations entre les phónoménes solaires 
et terrestres. . 915. (Orlíans: Imprimerie Nouvelle, 1948.) (98 

Smithsonian Institution: Institute of Social Anthropology. Publi- 
cation No. 8: Sierra Popoluca Speech. By Mary L. Foster and George 
M. Foster. Pp. 1ii+45. (Washington, D.C. : Government Printing 


Office, 1948.) 40 cents. 98 
TTwenty-eighth Annual Report of the Research Council of Alberta, 
et (Report No. 51.) . 28. (Edmonton: King's Printer, 
South African Institute for Medical Research. Annual Report for 
the Year 1947. Pp. 67. (Johannesburg: South African Institute for 
Medical Research, 1948.) 118 
Chicago Natural History Museum. Report of the Director to the 
Board of Trustrees for the Year 1947. Pp. 144. (Chicago: Chica; 
Natural History Museum, 1948.) 1 dollar. 1 
Ilinois Natural History Survey. Bulletin, Vol. 24, Article 2: The 
Leafhoppers, or Cicadellidae, of Illinois (Eurymelinae-Baleluthinae). 
By D. M. DeLong. Pp. 91-370. (Urbana: Illinois Natural History 
Survey, 1948.) . [108 
Handbook of Scientific and Technical Societies and Institutions of 
the United States and Canada. (Bulletin of the National Research 
Council, No. 115.) Fifth edition. Pp. 871. (Washington, D.C 
National Academy of Sciences, 1948.) 6 dollars. [178 
Smithsonian Miscellaneous Collections. Vol. 108: Compendio y 
descripción de las Indias occidentales. Por Antonio Vazquez de 
Espinosa. Transcrito del manuscrito original por Charles Upson 
Clark. (Publication 3898.) Pp. xii+801. (Washington, D.C.: 
Smithsonian Institution, 1948.) [198 


Catalogues 


Maps and Atlases of the British Isles from the 16th to 19th Century. 
(Catalogue No. 692.) Pp. 78. (London: Francis Edwards, Ltd., 


948.) 
19455 Tilgate Story. Pp. 20. (London: F. W. Berk and Co., Ltd., 
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ACADEMIC AND PROFESSIONAL 
INCENTIVES 


N its report on “University Finance in Great 

Britain”, dated July 1943, the British Association 
Committee on Post-War University Education re- 
eorded the view that the question of university 
salaries was the essence of the situation and 
should be given priority over almost everything 
else. The salaries of university staffs of all grades 
were, in the opinion of that Committee, hopelessly 
inadequate in competition with the world outside, 
and in the lower ranges, in some universities, in- 
adequate to afford a reasonable standard of life under 
prevailing social conditions. In the older universities, 


‘the salaries of the non-professorial staff were con- 


sidered not inadequate in the lower ranks, except for 
the few who devote themselves almost wholly to 
research. At the provincial universities, however, 
the average salary of the non-professorial staff was 
not more than £450~475 a year, as against £600—1,000 
for Cambridge (omitting demonstrators and faculty 
assistant lecturers), 

The British Association Committee asserted bluntly 
that we can expect neither to attract to the university 
staffs the pick of their graduates nor to have a satis- 
factory standard-.of performance on such salaries ; and 
it recommended an adequate number of senior lecture- 
ships and readerships carrying salaries of £700—1,000 
& year. Beyond this, however, it was of the firm 
opinion that in the existing organisation of our 
society, all whole-time professors in all British 
universities should receive at least £1,500 a year at 
1938 values. '"The reputation of our universities,” it 
was urged, “depends more on the quality of their pro- 
fessors than on any other single factor. For the sake 
of university teaching and research we should make 
it more easy to retain our very best men, and to 
attract outstanding men back from the outside world 
when they are still at the height of their powers.” 

Somewhat similar proposals were advanced by the 
Association of University Teachers in a report on 
“University Developments, 1944”, adopted by the 
Council of the Association in December 1943, 
namely, a basic salary of £1,500 for professors, and 
salaries in the range £800—1,100 for senior lecturers 
and readers. These proposals were afterwards 
criticized by Bruce Truscot in “Redbrick and these 
Vital Days”, who suggested that the basic salary of 
£1,500 for a professor was too low though not neces- 
sarily at the beginning, and that the British Associa- 
tion ` Committee’s own recommendation implies a 
basic figure of £1,800. The general level of lecturers’ 
salaries proposed by the Association, however, he 
regarded as too high ; and he urged that the principle 


of a salary scale for the professor is of vital importance: 


and one which will be of real service in.dealing with 
the difficulty that in certain subjects such as medicine, 
and possibly engineering, it may be necessary to pay 
considerably higher salaries in view of outside 
competition. $ 

It is true that outside competition shoukd not be 
the sole faetor to be considered in determining 
t f 
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professorial salaries; but it is from this point of 
view that some recent observations of Dr. C. E. 
Raven in addressing the Senate of the University of 
Cambridge, on resigning the office of vice-chancellor 
on October 1, have received publicity which has 
somewhat distorted them. Dr. Raven recalled that, 
when putting forward proposals for the stipends of 
its professors, the University was warned by the 
University Grants Committee that £1,450 was the 
maximum professorial salary which the Treasury 
would recognize. Dr. Raven said that it seemed 
plain that if the maximum income in academic life 
was so seriously below that obtainable not only in 
medicine and at the Bar, but also in the Civil Service 
and indeed almost all.other professions, the univer- 
sities could scarcely expect to induce men of the 
highest abilities to stay with them. 

This, however, was not all. If professors were 
limited to such a rate, and there was to be any ladder 
of promotion, junior teaching officers could be given 
searcely a living wage—certainly not a wage on 
which to marry and bring up a family. Dr. Raven 
referred particularly to the position of men who, 
after six or more years in. national service, had 
gained fellowships or been elected to junior teaching 
posts, and who at the age of thirty were receiving 
Salaries little different from those offered in 1939 to 
men of twenty-three. In view of the cost of living, 
it seemed inevitable that unless the university could 
improve its scales of pay, it would lose an increasing 
number of men. , - 

- That view, of course, ignores the other incentives 
which induce men and women to take up an academic 
life; but such incentives can scarcely operate if the 
salaries offered in the early years of academic life do 
not enable men and women to sustain modest 
standards of living such as those laid down by the 
Association of University Teachers in the memor- 
andum issued before the War, which presented, 
reasoned, arguments for a minimum stipend of £500 
for & married teaching officer to do his whole duty 
by & university and its students. The disparity 
between such academic salaries and those offered in 
industry is considerable and may well lead to un- 
toward, distribution of man-power if uncorrected. 
Dr. Rayen, indeed, directs attention to one specific 
example. of disparity which was obviously in the 
mind of the British Association Committee when its 
report was written ; the findings of the Spens Report 
on the Remuneration of Consultants and Specialists, 
to which Dr. Raven refers, accentuate this disparity. 
As Dr. Raven suggests, it is on the face of it absurd 
that whereas the stipends of the majority of Cam- 
bridge professors do not rise above £1,550, a specialist 
appointed to the staff of a hospital is to be guaranteed 
a salary rising to £2,500 at the 1939 value of money. 
If the salaries of university teachers of medicine are 
raised to the figures specified in the Spens Report, 
the resulting anomalies in the scientific departments 
of a university will be intolerable as well as absurd. 

The universities are clearly facing something of a 
dilemma, even if the terms may not be precisely as 
Dr. Raven'suggests. The disparity between the pay 
of chemists in industry and in the universities is 
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well known, and the professorial limit of £1,450 is a 
good deal less than a man of the highest ability could 
expect to earn, even if more laboriously or pre, 
cariously, in the Civil Service or at the Bar, quite 
apart from industry or medicine. It has been made 
abundantly clear in discussions on scientific mañ- 
power and on scientific and industrial research during 
the last decade that any policy which denuded any 
one sector of national life, whether the universities, 
the Government service or industry, of its proper 
proportion of the new talent leaving the universities, 
would have untoward repercussions on the well-being 
of the nation as a whole. 

The problem or dilemma is thus not one for the 
universities alone, and it must be considered against 
& much broader background than that of finance. 
As regards the latter, it should be noted, moreover, 
that in a written answer to a question in the House 
of Commons on November 4, Mr. Glenvil Hall stated 
that in assessing grants to the universities, the 
University Grants Committee recognizes certain 
standard rates of salary for professors, (other than 
clinical. professors). Allowances are, however, made 
to enable institutions to pay higher rates of salary 
where the institution considers the rate of salary 
should for any reason be above the standard. The 
distribution of this additional remuneration is left 
entirely to the institution concerned. 

‘These arrangements, Mr. Glenvil Hall added, were 
made after consultation with the Treasury, and they 
seem to leave the universities rather freer than Dr. 
Raven implies to compete with the non-academic 
world on its own terms. It does not follow, however, 
that the universities are bound to do so, unless there 
is real evidence that first-class men are deserting the 
universities in significant numbers to earn high 
salaries elsewhere. So far as chemists are concerned, 
the evidence suggests that even the offer of consider- | 
ably higher salaries is not attracting to industry all 
the men needed for research or production. More- 
over, Dr. Raven’s statement that £1,450 is the 
maximum salary has been challenged elsewhere; in 
the civic universities, it is stated that the typical 
range of professorial salaries is £1,450 to £1,750, 
apart from the full-time clinical professors, who 
receive £2,500. Even this range of salaries is not 
much inducement for a highly trained man with great 
influence in the community at the peak of his career ; 
and it must be admitted that in spite of the rise in 
the salaries of university teachers since 1939, neither 
in leisure nor in money are they, and particularly the 
professors, as well off as they were before the War. 
Nevertheless, it is reasonable to ask whether the 
universities actually know of men who would have 
taken their more important posts had it been possible 
to offer another two hundred pounds or so. Such 
evidence is imperative before the universities take 
any steps to restore the balance between clinical 
professors and non-teaching specialists, or between 
clinical and non-clinical professors, which the recom- 
mendations of the Spens Report so obviously upset. 

Whatever course the universities adopt, even if 
they fall back on a general upgrading of all pro- 
fessorial salaries, the repercussions are likely to be 
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far-reaching. Admittedly, comparison between 
academic salaries and those current in the medical 
profession is invidious and & poor basis for framing 
policy. It illustrates, indeed, the embarrassments that 
may arise from bringing, without careful preparation 
and forethought, hitherto unplanned and unco- 
ordinated parts of the economy under the ægis of 
the State. Quite apart from the rise in salaries in a 
profession already comparatively highly paid given 
by the institution of the National Health. Service, 
there has simultaneously been a considerable retard- 
ation of the operation of the economic factors which 
would normally restore the balance. Meanwhile, the 
nation may well find itself in the near future with a 
plethora of medical and a great scarcity of the scientific 
workers, technicians and administrators upon whose 
services industrial productivity and development 
depend. . 

The financial incentive is, of course, not the only 

one. It is often not the most important motive that 

, influences a man or woman in choosing between an 
academic life or a career in industry, medicine or 
another profession; but it is essential that at 
the lower levels, where a difference of two hundred 
pounds or less may be a decisive factor, the minimum 
salaries must be such as enable the maintenance of a 
standard of living compatible with the full discharge 
of academic responsibilities. The sense of vocation 
is not entirely lost, and the idea of rendering public 
service can still influence the choice of profession. 
Part at least of the immediate task is to dispel the 
misconceptions which have, for example, made young 
scientific workers reluctant to enter industry; for 
few who have gone into modern industry on the 
research, production or management side have been 
unable to find satisfaction for their ideal of public 
service as much as in academic life, the Civil Service 
or in independent professional practice. 

Adequate salaries at the lower levels should be a 
first consideration in any national policy. If the 
universities can be satisfied that at those levels there 
is no longer the risk of some promising scientific 
worker, for example, who would fill a professorial 
post with great distinction in a couple of decades if 
he remained in academie life, being attracted to 
another career solely on financial grounds, the most 
important step towards safeguarding the future will 
have been taken. Nor is the question one for the univ- 
ersities alone. It should also have the attention of 
the professional bodies, for it is: bound up with that 
question of mobility of staff and the interchange of 
workers which is now generally recognized as fruit- 
ful for creative work. The question of incentives 
and conditions of work in one particular profession 
or occupation cannot be considered entirely without 
reference to those which prevail elsewhere. 

These questions need to be examined from a broader 
angle than has often been done in the past. In a 
stimulating discussion on the large laboratory in 
nuclear research at the Princeton Bicentenary con- 
ferences, Prof. E. P. Wigner suggested that one 
important advantage whieh the university possesses 
over other institutions is the constant influx of 
new people to whom the basis of each idea has to be 


NATURE 


979 


explained and by whom it may be challenged. A 
comparatively rapid turnover at both the top and 
the lower levels of at least a part of the staff in a 
large laboratory or institution might, he suggested, 
have a vitalizing effect and help to avoid the stagna- 
tion which tends to infect such institutions. 

Such migration and interchange is, of course, 
greatly hindered by existing disparities in salary 
scales, apart from the new tensions which the Spens 
Report threatens to introduce. Discussions on 
superannuation schemes have already emphasized the 
same point, and there are other obstacles such as 
housing difficulties which are partly financial and 
partly material. The time is ripe for a broad approach 


to the whole question from a national point of view. 


The subject well merits a considered statement by 
such a body as Nuffield College, giving due weight 
to the altruism which often determines the choice 
of profession, as well as to the financial and other 
material incentives. Such a statement might well be 
a most important contribution to the solution of the 
long-term problem of the distribution of the nation’s 
trained man-power in ways which at once afford 
satisfaction to the idealism and sense of vocation of 
the individual, and the needs of the community for 
service in specific fields. 


LARGE-SCALE EVOLUTION 


Neuere Probleme der Abstammungslehre 

Die 'fransspezifisehe Evolution. Von Prof, Dr. 
Bernhard Rensch. Pp. vii + 407. (Stuttgart: 
Ferdinand Enke, 1947.) 26.20 R. marks. 


R. JULIAN HUXLEY has already directed 
attention to this book in & short comment 
published in Nature of October 9, p. 562. It is, as 
he pointed out, a worthy companion of the series of 
monographs by Dobzhansky, Simpson, Mayr and 
Huxley himself, which have in the last few years 
elevated evolutionary theory to a new plane of pre- 
cision and completeness. It is particularly interesting 
to be presented at this time with a general discussion 
which was written in Germany during the War, when 
communication with English-speaking men of science 
was at a minimum. The general similarity between 
Dr. Bernhard Rensch’s conclusions and those of the 
books mentioned above is very striking, and demon- 
strates that there is a wide consensus of agreement on 
the new advances in our understanding. : 
Rensch’s work is mainly devoted to that part of 
evolutionary theory which has always presented the 
greatest difficulties of interpretation in the past, 
namely, the large-scale evolutionary changes which 
relate widely differing species, genera or families. 
The argument advanced is that, so far as our present 
knowledge goes, these can be adequately explained 
by the three main factors—mutation, selection and 
chance—which produce the minor diversities within 
species. The book is introduced by & short summary 
of the evidence for the aetion of these factors within 


‘species and of the nature of the intra-specific differ- 


entiation which they bring about. It then passes on 
to & discussion of the nature o$ major evolutionary 
change, which is classified into two broad categories : 
kladogenesis, or the branching of evolutionary 
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lineages so as to give rise to new types; and ana- 
genesis, or progressive evolution within a lineage. 
Rensch's main argument can, perhaps, be sum- 
marized in two conclusions: first, that nearly all 
' eonceivable types of organisation seem actually to 
have occurred, which is evidence that the processes 
are fundamentally under the influence of chance 
mutation; and secondly, that the individuals which 
undergo evolution are developmental systems possess- 
ing an organisation which conditions the types of 
change that can arise.. These theses are supported 
by a wide selection of facts drawn from a detailed 
knowledge of systematics—both of recent and fossil 
forms—and of many branches of genetics and experi- 
mental biology. The reader is left in no doubt that 
the study of evolution remains, as it was in Darwin's 
day, the prime field of biology, demanding a univer- 
sality of knowledge and a power of synthesis which 
must greatly transcend the narrow limits within 
which too many biologists are content to be confined. 
In the last three chapters, Rensch ventures into 
even wider fields, and enters on a discussion of the 
origin of life, and of the evolution of consciousness. 
The arguments advanced here may not meet with so 
much general acceptance; but the topic is one to 
which biologists should more often attempt to con- 
tribute. Many of the classical problems of epistem- 
ology derive from the elementary knowledge of human 
sensory physiology which was all that was available 
to authors such as Hume, and they are bound to 
appear somewhat differently when seen in the light 
of our present knowledge of the faculties of man’s 
ancestors. | C. H. WADDINGTON 





ELEMENTARY ZOOLOGY IN THE 
| UNITED STATES 


Laboratory Guide in Animal Biology 
By Robert H. Wolcott and Asst. Prof. Eugene F. 


Powell (McGraw-Hill Publications in the Zoological’ 


Sciences.) Second edition. Pp. ix+113. (New York 
and London: McGraw-Hill Book Co., Inc., 1948.) 9s. 


An (Introduction to Vertebrate Anatomy 

By Harold Madison Messer. Revised edition. Pp. 
xxi+ 475. (New York: The Macmillan Company ; 
London: Macmillan and Co., Ltd., 1947.) 24s. net. 


A Concise Comparative Anatomy 

: By William Henry Atwood. Pp. 413. (St. Louis, 
Mo.: C. V. Mosby Company; London: Henry 
Kimpton, 1947.) 20s. nei. 


Textbook of Zoology 

By Prof. George Edwin Potter. Second edition. Pp. 
948. (St. Louis, Mo.: C. V. Mosby Co. ; London: 
Henry Kimpton, 1947.) 25s. net. 


HESE four text-books for elementary students 
illustrate the trends in the teaching of zoology in 
‘the United States. As three of them are second 
'editions they haye obviously proved successful in 
their own spheres. The "Comparative Anatomy" by 
Atwood, although in its first edition, is based on the 
author’s “Introduction to Vertebrate Anatomy", 
and in some degree, therefore, is not entirely new. 
Wolcott and Powell’s “Laboratory Guide” is 
‘similar to the schedules that most university teachers 
produce as the resuét of their experience in dealing 
with large, practical classes. It proceeds by the 
“types method’, using protozoa, a sponge, ccelen- 
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terates, flatworms, a roundworm, a starfish, a mussel, 
annelids, the crayfish, grasshopper and frog, and 
treats them in a very elementary way, supplemented 
by observation of the living animal. The only figure 
in the book is that of a microscope. Since the student 
must be taught not only to observe and to dissect, 
but also to sketch what he sees, a few sample draw- 
ings, fully labelled, would be helpful. The book is 
clearly printed and well bound. 

Messer’s “Introduction to Vertebrate Anatomy” 
and Atwood’s “Concise Comparative Anatomy" 
adopt the ‘systemic method’. This has the advant- 
age of evolutionary sequence, but the disadvantage 
that the animal is not appreciated as & whole, and 
such & method does require the study of a single 
animal to give it balance. The authors have recog- 
nized this by adding, for further study, a list of books, 
many of which are monographs. The preparation of 
& second edition tempts an author to add new figures, 
and unless he is careful, the correlation of these with 
the text and with one another will be neglected, To 
take an example, Messer figures the arteries and 
veins of various vertebrates. In the dogfish the 
arteries are black and the veins white, in Necturus 
and the turtle both are white, in the bird both are 
striped, and in the mammal they are white.. Why 
could not they be represented similarly in the different 
classes ? Most of the diagrams, however, are clear 
and well printed; but the blocks of animals in the 
classification scheme are very much worn. No magni- 
fication is given, so that the field mouse appears to 
be larger than the jack rabbit, and the coney than 
the dugong. Each chapter ends with a summary, 
and there is a good glossary. Atwood’s book has 
many diagrams of exceptional merit, but suffers 
from the same lack of correlation. The English 
portion of the text is satisfactory; but the Latin 
terminology is full of errors, for example, corpus 
restiformus, saccus vasculosis, corpora quadrigemimni, 
and cecums and appendices ! , 

‘Potter’s general “Textbook of Zoology” was 
written for rathér more advanced students, but is 
not detailed enough for a British general degree 
course, although it contains an account of all the 
phyla. Of the forty-six chapters, eighteen were 
contributed by collaborators.. The types method is 
used, and the various organs are printed in heavy 
type so that the paragraphs dealing with them can 
be easily found. The whole animal kingdom takes 
up about two-thirds of the book (650 pages) and the 
remainder has chapters of general interest, such as 
abnormalities, the endocrine glands, ecology, para- 
sitism, marine zoology, wild-life conservation, genetics 
and eugenics, embryology, phylogeny and the theory 
of evolution. A glossary and an exhaustive biblio- 
graphy are added. The book is thus both informative 
and interesting, and the author has attempted a 
compromise between & comprehensive study of the 
animal kingdom for the student who will proceed no 
further with the subject, and the necessity for pro- 
viding the more enterprising and advanced student 
with the means of extending his knowledge, while 
stressing for both groups the importance of work in 
the field and in the laboratory. On the whole, these 
aims are fulfilled very well. Underlying it the author 
has in mind the understanding of scientific principles 
and training in scientific method. 

Collaboration has resulted in a lack of uniformity: 
in the standard of the work and in the figures. The 
section on the frog is unnecessarily elementary, fol- 
lowing the more advanced chapters on the vertebrate 
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animal and the two chapters on fishes. In general 
the line blocks are good, the half-tone blocks so poor 
. that they are sometimes unrecognizable, for example, 
the bull frog (Fig. 272), Linneus (Fig. 12), and 
Perophora (Fig. 407). The text has been brought 
up to date, especially as regards recent work on 
hormones and vitamins; but here and there a state- 
ment causes a shock to the reader, such as this from 
the chapter on Amphioxus:  "Oiliated nephridia 
imilar to those of the earthworm lead from the 
dorsal portion of the coelom to the atrial cavity". 
The production is pleasing, and the price (25s.) is 
not exorbitant. N. B. EALES 


No. 4130 


EARTH HISTORY 


The Formation of the Continents by Convection 
By G. F. S. Hills. Pp. vi + 102. (London: Edward 
Arnold and Co., 1947.) 7s. 6d. net. 


HE discontinuous sialic continents floating in the 

continuous simatic layer and the folded belts of 
the crust present two of the grandest problems of 
geology.. In this essay, the solutions advanced are 
these. First, in the early liquid stage of the earth, 
crystallization began with the sinking of heavy olivine 
and the floating of light felspar; these floating 
crystals were carried by convection to the poles to 
form clumps which, as the liquid magma became 
more viscous and convection ceased, were then moved 
‘to the equator by the Eötvös force. During these 
operations, radioactive substances, concentrated in 
the felspathic material, heated the underlying 
olivine-layer which, thus expanded, elevated this 
.material above the oceans to make the Laurasia and 
Gondwanaland of the paleogeographer. 

The second problem is solved as a consequence of 

this expansion ; the continental masses, pegged down 
to the Pacific rim, are domed up by uprise of basaltic 
material which, finding its own level, escapes around 
the rim, creasing up the continental and geosynclinal 
margins into the fold belts and, spreading over the 
floor of the present Pacific, carries with it fragments 
` of continental material that formed, for example, Now 
Guinea, Fiji and other islands. This gigantic basalt 
flow was responsible for the Cenomanian Trans- 
gression and a variety of other events. 

With these two mechanisms in mind, the author 
discusses the Atlantic rift, the roots of mountains, the 
origins of fiords, the cause of the Quaternary glacia- 
tion, the salt in the sea and the absence of fossils in 
the Pre-Cambrian rocks, and finds many of the hard 
problems connected with these diverse topics more 
amenable. 

Inquiries such as these into the mechanisms of the 
earth are naturally of interest to the geologist, who 
is usually not qualified to make them—he leaves it to 
the mathematician or geophysicist. The author views 
a great many geological operations in a different way 
from the geologist. His conception of the crystalliza- 
tion of magma, the formation of granite, the pro- 
duction of gneissose texture, the history of the fold- 
belts—to name a few special points—and his general 
use of the geological time-scale, are not those of the 
geologist dealing with the detailed anatomy of the 
crust. But still the author’s proposals must be con- 
sidered alongside those of Daly and Sir George 
Darwin, when the geologist comes to contemplate the 
bearing of his mass of detail on the grand problems of 
earth-history. H. H. READ 
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FRUIT GROWING AND STORAGE 


Harvesting and Storing Garden Fruit 
By Raymond Bush. Pp. 1624-16 plates. (London: 
Faber and Faber, Ltd., 1947.) 12s. 6d. net. 


HEN Mr. Raymond Bush sits down to write & 
book or an article, one may be sure that the 
result will be well worth the gardener's reading. 
There is always much wisdom, not untinged by 
humour, much of a life-time's accumulated experience 
and, usually, something at least to make one doubt 


. or even disagree. His new book is no exception; no 


fruit-grower could read it without enjoyment and 
without learning a great deal; but some at least 
would feel a sense of disappointment. The book was 
obviously intended originally for the amateur fruit- 


'grower—its title alone leaves no doubt on that 


point; but the author's enthusiasm for his subject 
carries him outside his field, and some of his sug- 
gestions would be beyond the means or the needs of 
all but the wealthiest of amateurs. The suggestion, 
for example, that quick-freezing of fruits and 
vegetables could be practised in the home is: surely 
misleading, to say the least, when one considers that 
for satisfactory preservation an initial temperature 
ofabout — 30? F. is necessary. On this subject, details 
of the method of processing seem of little value or 
interest to the publie for whom the book is intended, 
while for anyone seriously considering factory- 
production the information would be hopelessly 
meagre. 

Taken by and large, it is a curiously compounded 
volume; one is left with the feeling that the author 
set out to write a book specifically to the title, and 
then, having found that it was of insuffieient size, 
added five chapters at the beginning containing 
random dissertations on soils and climates for fruit- 
growing, manuring, pollination and other eult- 
ivational problems, all full of good advice and wise 
comment but having little direct bearing on the real 
subject. 

On the central matter of storage, one cannot again 
help but feel a sense of disappointment. The storage 
of fruits has been a matter of such intensive scientific 
research, research which is not so difficult to ‘put 
over’ to the layman, that some attempt might be 
made to explain the physiological principles involved. 
The meaning and significance of the ‘climacteric’ in 
fruit ripening and storage is surely worth more than 
two paragraphs of explanation. Again, if the descrip- 
tion of the quick-freezing process was worth inclusion, 
something might have been’ said of gas-storage, even 
if only to make the layman aware of the possibilities 
and limitations of the process. ° 

At the end, the author again adds four chapters, 
which one would not expect from the title, on jam- 
making, bottling and canning, wines and fruit-juices. 
Here, at least, is a field in which the amateur can 
practise, and if the book stimulates & revival of the 
old art of home cider-making it will, on that alone, 
achieve much. The descriptions of home-made fruit ` 
wines fill one with the desire to start without delay 
on one’s own ‘brewery’; but further reading dis- 
closes the need for impossible quantities of that rare 
commodity, sugar, and regretfully one abandons 
hope until more spacious times come back. 

Despite the criticisms which have been made, the 
book, as has been said, is one which all interested in , 
fruit-growing can read with profit and enjoyment. 

R. H. SrovagTÓN 
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ELECTRONIC APPLICATIONS OF GERMANIUM 


RYSTAL rectifiers, the essential constituents of 

' which are a metal and semiconductor in contact, 
are of two types, large-area contact rectifiers, such as 
copper oxide or selenium rectifiers, and point-contact 
ones, such as the germanium or silicoh type. In both 
types the semi-conductor, which contains certain 
impurities, is in the form of a slab making contact 
on both top and bottom with the metal. For large- 
area contact rectifiers, rectification is obtained by 
making the intrinsic rectifications of the two metal- 
semiconductor contacts of different values, and for 
the point-contact rectifiers by making the area of one 
contact, usually the upper one and consisting of a 
small point at the end of a wire of metal such as 
tungsteri (‘cat’s whisker’), very much smaller than 
the area of the other contact, the base electrode. 


Germanium High Back-voltage Rectifiers 


With the extension of radio communication to 
. ultra-high frequencies, the use of point-contact 

crystal rectifiers in telecommunication circuits has 
become an established practice. The silicon rectifier, 
which is most suitable for ultra-high frequencies, is 
limited in that it can withstand only a, small inverse 
voltage. The germanium crystal rectifier, in a form 
which has recently been developed’, is less liable to 
overload. It can withstand a peak inverse voltage of 
80 volts and deliver & maximum continuous current 
of 50 milliamperes; and although its frequency 
response is inferior to that of silicon, it is greatly 
superior to that of the metal-oxide rectifier. Its 
small weight and size (4 inch, diameter and $ inch 
long) makes it particularly useful as a component in 
portable or miniature electrical equipment. As a 
detector or rectifier it can replace the vacuum diode, 
with the considerable advantage that, being a non- 
heating.device, 4.0. hum, noise, and thermal delay, 
from which all hot-cathode devices of the vacuum 
type suffer, are absent. i f 

The germanium crystals used in these high back- 
voltage crystal rectifiers are excess (n-type) semi- 
conductors, and are obtained from ingots formed im 
vacuo and slowly cooled. They require to be lapped 
in order. to introduce large flow forces, which prob- 
ably change the surface layers, and to be etched, the 
action of which is not clearly understood but which 
is said to improve the back voltage. 


The Transistor 


It is With germanium prepared in this fashion that 

J. Bardeen and W. H. Brattain, of the Bell Telephone 

Laboratories, in the course of a general investigation, 

initiated and directed by W. H. Shockley, on the 

properties of semiconductors, have developed & new 

three-element electronic device, called by them a 

‘transistor’ (transfer-resistor) or ‘semi-conductor 

triode’. This can be employed as an amplifier or 

oscillator and cán replace the vacuum triode in most 

electronic circuits. The device, which consists of a 

metal cylinder, about an inch long and of the thick- 

ness of & pencil, containing the germanium and its 

three electrodes, was demonstrated.with great success 
recently at a Press conference in New York. The 

transistor was used gto amplify telephone and tele- 

vision signals, and a standard-model radio receiver, 

* with'transistors in place of the ordinary radio valves, 


operated quite satisfactorily. A standard frequency 
note generated by an oscillatory circuit employing . 
transistors was also produced. ` 

The construction and basic principles of operation 
of the transistor have been described by its dis- 
coverers in two letters communicated by them to 
the Physical Rewwew*. In place of the single 'cat's 
whisker’ of the crystal rectifier, two fine wires (both 
tungsten and phosphor-bronze have been used) make 
contact with the upper surface of the germanium 
block. These electrodes, the emitter and collector, 
are about 0-005—0-025 cm. apart. The third electrode, 
which is a large-area low-resistance contact, makes 
contact with the base of the block. Both the emitter 
and collector, when connected separately with the 
base, have characteristics similar to that of the high 
back-voltage rectifier. With a suitable positive bias 
on the emitter and negative bias on the collector 
relative to the base electrode, a signal introduced 
between the emitter and the base appears in amplified 
form between the collector and the base. Ampli- 
fications up to 100 times, that is to say, a gain of 
20 decibels, have been obtained. t 

The transistor uses less power than a vacuum tube, 
has an output of 25 milliwatts and can operate at 
frequencies up to 10 megacycles per second. The 
collector has a high impedance and can therefore be 
matched to & high-impedance load. Being an excess 
(n-type) semiconductor, the main body of the 
germanium conducts electricity by excess electrons ; 
but, as tests descrihed in the second of two letters 
confirm, there is a thin layer next to the upper surface 
of the germanium which is of defect (p-type) positive- 
hole conductivity. Thus a current of positive-holes 
flows from the emitter and spreads over the surface 
of the semiconductor. Since the sign of the collector 
bias is such as to attract the positive-holes, a large 
part.of the emitter current flows to and enters the 
collector. The collector has a high impedance for the 
flow of electrons into the semiconductor, but little or 
no impedance to the flow of positive-holes, so that 
for a signal voltage which varies the emitter current, 
there is a corresponding larger variation in collector 
current, producing the observed amplification. 

The nature of the excess conductivity of the surface 
layer was investigated by means of probe measure- 
ments of the potential in the vicinity of a point 
contact on the plane surface of a thick block of 
germanium. Various surface treatments, in addition to 
the etch usually employed for crystal rectifiers, were 
used in different tests. The existence of the (p-type) 
conducting layer at the surface was confirmed, but 
the conditions very close to the point contact (within 
0-01 em.) were found to be complicated. 

The transistor is not yet in production, but its 
simplicity, smal] size, performance, long life, and 
probably low cost when mass-produced, should find 
many applications in all forms of electronic equip- 
ment. 


Non-rectifying Germanium 


Following elosely on the announcement of the 
transistor with ita (p-tvpe) defect surface layer, W. E: 
Dunlap and E. F. Hennelly, of the General Electric 
Company research laboratories, New York, report® 
the preparation of germanium of rather unique 
properties, of which the most striking is the almost 
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complete absence of surfaco rectification at the 
germanium-metal contact. The germanium ingots 
were prepared by melting germanium powder under 
a pressure of less than 10t mm. of mercury, and ten- 
point, plane-welded contact rectifiers were made from 
- one ingot. The units were weakly (n-type) excess 
semiconductors at room temperature, where their 
average rectification ratio for 20 volts was 3-54, and 
(p-type) defect semi-conductors at — 196? C., where 
the corresponding ratio was 1:22. For small voltages 
the rectification was negligible at both 25° and 
— 196? C.; but for 20-100 volts the rectification factor 
inereased to the order of 2. This is attributed not to 
& true rectification but to possible heating and con- 
sequent inhomogeneity in the germanium. Hall-effect 
measurements showed that the transition from n to 
p takes place at 70° ©. The room-temperature 
resistivity, 17:8 ohm. em., was increased by some 
20 per cent by the application of a magnetic field of 
several thousand gauss, and the Hall coefficient, 
514,000 x.M.U., decreased by about 30 per cent for an 
increase of field of approximately 10,000 gauss. The 
high magneto-resistance and variation of Hall 
coefficient with magnetic field, in spite of the 
apparently high degree of homogeneity of the 
germanium, is the second point of interest. It is 
suggested that these effects sre intrinsic or else the 
inhomogeneity is on & scale small compared with the 

imensions, about 0:0002 inch, of the point- contact, 
and further work is in progress to test these ideas. 


1 G.E.O. Rev., b1, 18 (1948). 

2 J. Sei. Instr. and Phys. Ind., 25, 247 (1948). 
* Electronic Eng.. 20, 232 (1948). 

* Phys. Rev., 74. 230, 231 (1948). 

* Phys, Rev., 74, 976 (1048). 


NEW LIGHT ON THE ORIGIN 
OF MONEY 


By Da. PAUL EINZIG 


ATERIAL produced by recent ethnological 
research calls for a revision of the hitherto 
generally accepted ‘classical’ conception of the 
origin and early evolution of money. That con- 
ception may be briefly summarized as follows: 
Barter developed as and when original communism 
(tribal ownership of the means of production) gave 
way to private property, and self-sufficiency of 
economic units gave way to division of labour. 
Money developed after the progress of division of 
labour and the growing complexity of the economic 
system had reduced barter to absurdity. The primitive 
forms of money originally adopted were gradually 
replaced by more advanced forms. Eventually, the 
functioning of advanced money economy led to the 
development of credit economy. . 
This conception is all but universally endorsed by 
economists, and is expressed briefly and superficially 


in most text-books on money. Yet in the light of : 


ethnological and historical research it must be 
denounced as fundamentally false. Paradoxical as it 
may seem, it is nevertheless a fact that barter existed 
bofore the development of division of labour and 
private property in the generally accepted sense of 
these terms; that money originated long before the 
complexities of progressing economies had reduced 
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barter to absurdity ; that the origin of money was 
due to a large extent to non-commercial factors ; 
and that credit existed already before money came 
into being. i 

According to the classical conception of economie 
history, foreign trade existed before home trade; 
barter first developed between tribes specializing in 
different cultures, while within the tribes themselves 
it only developed after the adoption of & certain 
degree of division of labour. This conception is 
entirely erroneous. There was ample scope for barter 
within a pastoral, agricultural, hunting or fishing 
tribe. As has been ascertained, members or house- 
holds of a tribe specializing in one single culture are, 
in fact, in the habit of exchanging systematically 
their products against each other. For one thing, 
even though the entire tribe may be pastoral, that 
does not necessarily mean that they breed the same 
kinds of animals. Even if they do, there is, in 
any event, ample scope for exchanging young animals 


' against old ones, good quality stock against inferior 


stock, etc. Likewise in an agricultural community 
there is ample scope for exchanging various agri- 
cultural products against each other. 

There is ethnological evidence also for the existence 
of barter in communities where means of production 
constitute tribal property. Once the proceeds of 
production are distributed they become private 
property, and there may be occasion for bartering 
the products against each other. When the chief of 
& warrior tribe distributed among the tribesmen the 
proceeds of a successful raid or the tribute paid by 
subject tribes, the objects thus distributed became 
the private property of the recipients and provided 
occasion for barter among each other long before the 
development of private ownership of the means of 
production. In particular the enslaved captives 
provided material for systematic barter. 

The conception that money came to be adopted as 


, aad when progress of division of labour had made it 


intolerably inconvenient to trade by means of barter is 
regarded as axiomatic by the overwhelming majority 
of economists. Yet there is ample ethnological 
evidence to prove that in a large number of com- 
munities barter continued long after the adoption of 
soma form^of standardized means cf payment for 
non-commercial purposes. In many primitive com- 
munities in the Pacific area or Africa, internal trade 
is, or was until quite recently, conducted almost 
entirely by means of barter even though standardized 
means of payment were in use for certain non- 
commercial purposes, such as payment of bride price, 
contributions to religious sacrifices, subscriptions 
to secret societies, payment of tribute, rausom, 
blood money, etc. While it is known to ethnologists, 
it is not realized by the overwhelming mujority of 
economists that, in primitive communitios, such 
non-commercial payments are.incomparably more 
important than commercial transactions proper. 
They wrongly believe that a community at an early 
stage of its economic evolution does not feel the 
necessity for the adoption of money unless and until 
barter has become too inconvenient owing to the 
growing variety of goods and services to be exchanged 
against each other. 

In reality, barter is not nearly so inconvenient a 
system in a primitive community as is assumed by 
‘economists who look upon it through modern eyes. 
The instances quoted by economists to illustrate the 
difficulties that were eventually supposed fo have led 
„to the adoption of money are usually taken not from 
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the internal life of primitive tribes but from the 
experience of European travellers in dealing with 
them. There was the much-quoted experience of 
Cameron who, in order to be able to acquire an 
urgently needed boat in Tanganyika, had to exchange 
his brass wire against cloth, then cloth against ivory 
and finally ivory against the boat. There was also 
the well-known experience in Indonesia of Wallace, 
who had to do without dinner whenever vendors of 
food did not happen to want his goods. Mademoiselle 
Zélie, of the ThéAtre Lyrique, Paris, complained in a 
much-quoted letter that ber fee for a concert on 
one of the Society Islands, consisting of three pigs, 
twenty-three turkeys, forty-four chickens, five 
thousand coconuts and considerable quantities of 
bananas, lemons and oranges, was of little use to her. 
All these and many other instances may appesr to 
the modern reader as a convincing proof that barter 
is, an impossible system. Yet these instances only 
illustrate the difficulties and anomalies that are apt 
to arise through contact between two different 
civilizations. The natives of the communities visited 
by Cameron, Wallace and Mademoiselle Zélie were 
quite capable of making their own arrangements to 
ensure the smooth working of a system which, 
though far from ideal, suited their primitive require- 
ments tolerably well. The fact that even culturally 
advanced communities with relatively developed 
economies, such as Ancient India and Ancient Egypt, 
conducted their trade mostly by barter shows that 
the inconveniences of that system have been grossly 
exaggerated by modern writers. 

The development of some form of standardized 
means of payment must have preceded in most 
communities the achievement of a stage in the 
progress of division of labour when barter became 
impracticable. Long before that stage was reached, 
there already existed some form of money used 
regularly for non-commercial purposes. Neverthe- 
less, the communities concerned continued to barter, 
not because they knew no better, but because they 
preferred to exchange goods and services against 
each other rather than against money. It was 
largely because the non-commercial purposes for 
which money was employed ensured a steady demand 
for the monetary objects that they gradually became 
favourite media of barter and ended by becoming 
media of exchange. It seems reasonable to assume, 
therefore, that money first developed’ to serve 
matrimonial, political or religious payments and was 
only later adopted gradually for commercial purposes. 
Possibly it was adopted as commercial means of 
payment even before division of labour made barter 
impossible. ] 

Long’ before this stage was reached, an advanced 
credit economy developed in many primitive com- 
munities. During recent years ethnologists have de- 
scribed many cómmunities in which trade was trans- 
acted mostly by barter, but which possessed, never- 
theless, a highly involved credit system arising from 
the non-commercial use of sorne standardized means 
of payment. Thus-in the New Hebrides there is a 
most elaborate and extensive credit system in terms 
of pigs, arising from the sacrificial use of the animals}. 
Shell strings required for subscriptions in secret 
societies formed the’ basis of a veritable inverted 
pyramid of credit system on the Banks Islands’. 
Payments in connexion with marriages resulted in a 

"highly involved System of indebtedness in dogs’ 
teeth currency among the Manus of the Admiralty 
Islénds*. “On Alor, in Indonesia, everybody is both 
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a creditor and a debtor in a complicated system of 
reciprocal indebtedness in terms of bronze drums 
and gongs which form an indispensable part of the 
bride price‘, 

The existence of a highly developed credit system - 
in Babylonia many centuries before the adoption of 
coinage, during a period when the currency consisted 
of barley and uncoined silver, is an instance of the 
evolution of credit prior to the evolution of modern 
money. s 

Barter, by its nature, gave rise to & credit system 
before the adoption of money. This was not realized 
by some economists, who, however distinguished in 
their own lines, were unacquainted with the elements 
of anthropology. John Stuart Mill’s picture of the 
tailor on the verge of starvation trying frantically 
to find a baker who happened to be in need of a 
jacket, in order to secure his daily bread in exchange 
for it, is a characteristic instance in this respect®. 
Fortunately for themselves and for the progress of 
mankind, primitive man had enough common sense. 
to overcome the difficulty, which existed in Mill’s 
imagination, that the tailor would not want as much 
bread at a time as would be worth the coat and that 
tbe coat could not be divided. In fact, the tailor could 
easily make arrangements with the baker to secure 
the supply of bread over a period in return for the 
sale of the coat. This is what is done regularly in 
present-day primitive communities. According to 
ethnological evidence, blacksmiths and other artisans 
are paid after harvest for goods and services supplied 
between harvests. 

To some extent the development of primitive 
money actually does away with the necessity for 
credit system that was indispensable in a barter 
economy owing to the discrepancies between the 
value of the objects exchanged and the time-lag 
between their delivery. Thanks to the adoption of 
some object for monetary use, blacksmiths can now 
collect payment immediately instead of having to 
wait until the next harvest; and John Stuart Mill’s 
imaginary tailor would have been able to sell his 
coat to the baker against cash payment instead of 
granting credit in terms of loaves. 

Many of the above facts and conclusions may 
appear elementary to ethnologists. They are ignored, 
however, by ‘the overwhelming majority of econ- 
omists. It is of the utmost importance to establish 
closer co-operation between the two branches of 
learning for the benefit of both. It is to the interest 
of monetary economists to study more closely the 
origin and early phases in the evolution of money,’ 
instead of accepting as axiomatic the vague and out- 
of-date observations on the subject in Adam Smith’s 
“Wealth of Nations". They have to become 
acquainted with the material produced by ethno- 
logists. The latter, im turn, are in need of better 
acquaintance with the theoretieal rules of monetary 
economies. In the absence of such knowledge, they 
are unable to make adequate use of their oppor- 
tunities to study on the spot such primitive monétary 
systems as still exist. Their findings are apt to be 
exasperatingly vague. While asserting in general 
terms that certain material serves as the currency of 
a certain community, they very often fail to state 
precisely which monetary functions the material in 
question performs.and to what extent. Above all, 
they are not qualified to ascertain if, and to what 
extent, the behaviour of primitive money conforms to 
the accepted rules of monetary theory. As primitive 
monetary systems, are disappearing fast, it is of the 
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utmost importance that ethnologists engaged in field- 
work should equip themselves with the necessary 
knowledge of monetary theory’ while there is still a 
possibility of investigating the functioning of the 

` primitive monetary systems which have survived to 
our day. 
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VITAMINS AND ANTI-VITAMINS 


N interesting discussion on "'Anti-vitamins in 

Food", arranged by the Nutrition Society, took 
place on October 23 at the Royal Society of Arts. 
Sir Edward Mellanby, who might justly claim to be 
the originator of the modern concept of anti-vitamins, 
was chairman. In his introductory remarks he 
pointed out that the ‘anti-vitamin’ or ‘toxamin’ 
theory is now some twenty years old, although his 
early claims that cereals must contain substances 
which antagonize vitamin D had not been immediately 
accepted. Later work, however, in identifying phytic 
acid as an anti-ealeifying factor, had placed the 
existence of anti-vitamins beyond dispute. Con- 
siderable progress is now being made towards an 
understanding of the general principles underlying 
the mode of action of the anti-vitamins, and both 
their significance as dietary factors and their poten- 


tialities as therapeutic agents are clearly recognized. 


Natural and Artificial Anti-vitamins 


Dr. L. J. Harris recalled that Eijkmann, who 
shared a Nobel Prize with the late Sir Frederick 
Gowland Hopkins for the discovery of vitamins, 
resorted to what amounted to an ‘anti-vitamin’ 
theory to explain the results of his experiments on 
avian, polyneuritis. Since a diet of polished rice 
caused polyneuritis, while rice polishings cured this 
condition, he assumed that the rice contained a toxin 
and the polishings an antidote. Hopkins, on the 
other hand, proved the reality of ‘deficiency diseases’, 
in which injury is caused simply by the absence of a 
vitamin from the diet, and not by failure of the 
vitamin to neutralize a dietary toxin. While Hopkins’ 
conclusions have proved substantially correct, it is 
now realized that the adequacy or inadequacy of a 
diet in regard to a particular vitamin may often be 
influenced by the other constituents of the diet. 
Since the requirement of the organism for vitamin B, 
has ‘been found to be proportional to the carbo- 
hydrate intake, we may regard the starch present in 
Eijkmann's polished rice as being antagonistic to the 
vitamin B, present in the polishings. In this limited 
sense, therefore, it may be considered a toxic sub- 
stance. 

The important work of Mellanby on the rachito- 
genic properties of cereal products, however, indicated 
that some foods contain substances, other than their 
major components, which antagonize the action of 
vitamins. Another important advance resulted from 
the demonstration by Fildes and Woods that the 
sulphonamide drugs owe their bacteriostatic action 
to their biological competition with p-amino-benzoic 
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acid, & compound with a similar chemical structure 
which has since been recognized as a vitamin. The 
sulphonamides may therefore be regarded as artificial 
anti-vitamins, and, on the same principle, analogues 
inhibiting the action of most of the other vitamins 
have now been synthesized. Although it was not 
intentionally chosen as an anti-vitamin, the familiar 
insecticide ‘Gammexane’, or hexa-chloro-benzene, 
presumably owes its activity to its competition with 
the vitamin inositol, the corresponding hexa-hydroxy 
compound. ; 

In estimations of vitamins in foodstuffs by bio- 
logical tests, the results obtained wil depend not 
only on the amounts of vitamin present but also on 
the amounts of anti-vitamin, as well as on the presence 
of substances which assist the vitemin in its absorp- 
tion and utilization, and many other factors. Chemical 
tests, on the other hand, tell us how much vitamin is 
present, without enlightening us as to its degree of 
availability to the animal. Since both chemical and 


, biological methods give results which are perfectly 


correct, within the limitations recognized in each 
case, it is obviously essential that in quoting vitamin 
values for foodstuffs the method used should be 
clearly stated. 


Anti-B-vitamins 


The numerous B-vitamins in themselves present a 
very complicated picture, which is made even more 
complex when we extend our studies to the corre- 
sponding anti-vitamins. Many. B-vitamins, moreover, 
are synthesized by the intestinal bacteria, in amounts 
which differ widely in different animals, with the 
result that anti-vitamins may either affect the 
organism directly or through the agency of the 
intestinal flora: Altogether, Dr. E. Kodicek has 
enumerated five ways in which the action of B-vita- 
mins may be inhibited, including (1) failure of 
intestinal absorption, (2) the destruction or inactiv- 
ation of the vitamin by toxic substances or bacteria, 
(3) the inhibition of bacteria producing the vitamin 
by antagonists or the absence of an essential meta- 
bolite, (4) the displacement of the vitamin from the 
tissues by analogues, and (5) exposure of the organism 
to special-stresses, such as infections, pregnancy, and 
a bad balance of the major components of the-diet. 

Various types of ‘toxamins’ may oppose the action 
of B-vitamins, but the term ‘anti-vitamin’ is perhaps 
best reservéd for the structural analogues; which 
have already been synthesized in relation to aneurin, 
nicotinic amide, riboflavin, vitamin B, pteroyl 
glutamic acid, pantothenic acid, biotin, choline and 
inositol: Several natural toxamins have also been 
reported, including the thiaminase in live yeast which 
destroys vitamin B,, a factor in maize which antag- 
onizes nicotinic amide, the avidin of raw egg white 
which inactivates biotin, and the lycomarasmin of 
wilted tomato plants which antagonizes the bacterial 
growth-factor, streptogenin. 


Rachitogenic and Hamorrhagenic Toxamins 


Phytic acid, a phosphorylated derivative of 
inositol,is the best known anti-calcifying agent in 
foodstuffs. Prof. R. A. McCance pointed out that 
evidence of the rachitogenie properties of cereal 
products was advanced by Mellanby in 1920;. but it 
was not until about ten years later that Bruce and 
Callow found that phytic acid interferes with the 
absorption of calcium. Harrisof& and Mellanby then 
demonstrated that this substance had.the game 
effect as cereals in causing rickets in dogs, while 
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Mc@ance and his colleagues found in human feeding 
trials that the absorption of caleium was less efficient 
with wholemeal bread than with white bread as the 
main constituent of the diet. The addition of caleium 
to National flour was therefore undertaken in order 
to compensate for the increased amounts of phytic 
acid which resulted from the higher extraction-rate. 

Unidentified rachitogenie agents have also been 
encountered in animal feeding-stuffs. Yeast is a 
valuable source of proteins and B-vitamins for pigs; 
but Dr. 8. K. Kon and his colleagues have found that 
it causes rickets unless cod-liver oil, or some other 
source of vitamin D, is also given. Dr. T. K. Ewer 
has observed rickets in sheep reared in the southern 
island of New Zealand, where young green cereals 
&re used as fodder. 'The condition responds to treat- 
ment with vitamin D ; exposure to sunlight, however, 
is not effective, the tendency to rickets being greatest 
when good weather causes a rapid growth of the 
"fodder. 

Fatal hemorrhages, associated with a prolonged 
blood-clotting time, have long been known to occur 
in cattle fed upon defectively cured sweet-clover, and 
Link and his colleagues identified the toxic agent as 
dicoumarin. Since full protection against the action 
of this substance may be secured by the adminis- 
tration of vitamin K, it may be regarded as a typical 
toxamin in the sense implied by Mellanby. Dr. P 
Meunier, of Lyons, has studied the quantitative 
balance between hemorrhagenie agents and vitamin 
K in the rabbit. Several synthetic analogues, 
including phenyl indanedione, have been found to 
cause increased clotting times, although they are 
generally less active than dicoumarin. 


Imbalance of Fat-soluble Vitamins 


Under this heading, Dr. T. Moore discussed the 
effects of toxic overdosing with one vitamin, and also 
the effects of deficiency or excess of various nutrients 
on the activity of the fat-soluble vitamins. Thus, 


massive overdosage with vitamin A leads in rats to, 


skeletal fractures and hemorrhages which are 
reminiscent of, scurvy, while this disease has also 
been diagnosed in an American child given absurdly 
large doses of vitamin A. It has been reported that 
vitamin A deficiency causes a secondary deficiency 
of vitamin C in rats and silver foxes; but the signi- 
ficance of this vitamin in both deficiency and excess 
of vitamin A remains undecided. Hypervitaminosis 
A in rats, however, undoubtedly leads to a prolonged 
blood-clotting time which can be corrected by giving 
vitamin K. 

The demands of the organism for carotene or 
vitamin, A may be influenced by many factors. 
Extensive animal experiments have indicated that 
vitamin E, a powerful antioxidant, protects vitamin 
A from destruction in foodstuffs during storage, in 
the products of their partial digestion passing through 
the intestinal tract, and in the tissues of the con- 
sumer. . In. the human subject the habitual use of 
medicinal paraffin may seriously interfere with the 
absorption of carotene. . Early work by Mellanby 
- indicated that certain cereal products, and also ergot 
of rye, may emphasize the effect of vitamin A 
deficiency in causing nervous lesions, which his later 
work has associated with disordered growth of bone. 

Massive overdosage with vitamin D causes exces- 
sive calcification, and doses approaching the toxic 
level have been foumd by Charpy and by Dowling 
to he valuable in the treatment of cutaneous tuber- 
eulosis. 


NATURE 


December 25,.1948 Vol. 152 


Deficiency of vitamin E in experimental animals 
eauses not only reproductive failure but also many 
other lesions including muscular dystrophy, brown 
pigmentation of the uterus and adipose tissues, 
exudative diathesis, encephalomalacia, renal abnorm- 
alities and dental depigmentation. Most of these 
lesions are increased in severity by an inadequate 
protein allowance, and by the inclusion in the diet 
of cod-liver oil or other highly unsaturated fats, 
Conversely, the lesiong may be avoided or reduced 
in severity by removing fats from the diet, and by 
including adequate amounts of protein, choline, 
methionine and inositol In general, therefore, 
liability to the effects of vitamin E deficiency is 
increased by the consumption of readily oxidizable 
fats, and decreased by adequate dietary supplies of 
the lipotropic factors which facilitate the mobilization 
and transference of fats. 

Mr. A. L. Bacharach summarized the day’s pro- 
ceedings, and expresssed his satisfaction in the 
success of the meeting in bringing together a mass of 
information on an interesting and important subject. 


OBITUARY 
Sir John Fryer, K.B.E., F.R.S. 


AGRICULTURAL science has suffered a severe loss by ` 
the death on November 22 of Sir John Fryer, secre- 
tary of the Agricultural Research Council, at the age 
of sixty-two. The news came as a great shock to his 
many friends both in scientific and administrative 
circles. 

John Claud Fortescue Fryer was born on August 
13, 1886. His family had been farmers in Cambridge- 
shire and Huntingdonshire for generations, and his 
early years were spent at Chatteris in the fenlands ; 
he was always happy to return to the East Anglian 
countryside. He was at school at Rugby and went 
on to Gonville and Caius College, Cambridge, where 
he took a first class in the Natural Sciences Tripos 
and a little later was elected a fellow of the College. 
He already had a good knowledge of British insects 
and, like his father and grandfather before him, was 
a keen collector and field naturalist. Some years 
abroad followed. He joined the Percy Sladen Ex- 
pedition to Aldabra Island, in the Indian Ocean, and 
wrote a valuable account of the natural history of 
the island ; he also spent some time in Ceylon where 
he worked on the genetics of the butterfly Papilio 
polytes. On returning to England, Fryer was appointed 
entomologist to the Ministry (then Board) of Agri- 
culture, and devoted himself to the study of insects 
of economic importance in agriculture and horti- 
culture. It was a new post and he started work in 
an office in Northumberland Avenue  withoüt 
laboratory accommodation or equipment. After a’ 
pioneering period, a small staff of entomologists and 
plant pathologists was recruited and the Ministry’s 
Plant Pathology Laboratory established. Accom- 
modation was found for a time at Kew, and in 1920 


`a move was made to permanent quarters at Harpen- 


den, where Fryer made his home. As director of the 
Laboratory, he took a leading part in dealing with a 
great variety of problems and inquiries concerning 
inssct and other pests of crops, in fostering and 
initiating research on control measures, and in 
establishing an efficient advisory service in these 
subjects throughout Great Britain. One of his major 
problems was the continually increasing threat of the 


No. 4130 December 25, 1948 


its establishment on the Continent of Europe. ` 

In 1941, the Ministry formed the Agricultural 
Improvement Council to act as a bridge between 
science and practice in agriculture, and Fryer became 
its first secretary. , His work for some years had 
involved close contacts with the Agricultural Research 
Council, and in 1944, following the death of Dr. 
W. W. ©. Topley, he accepted appointment as 
secretary of the Council. It was with some misgiving 
that he undertook this onerous task, for it meant 
continuous office-work in London, and he knew that 
there would be little or no time for his entomological 
interests. 

In addition to his scientific attainments, Fryer 
possessed high administrative ability, and his 
appointment was quickly justified. His practical 
knowledge of farming, acquired in his early days, 
combined with a long experience of the application 
of scientific mathod in agriculture, admirably fitted 
him for the work. Moreover, he had, to a rare degree, 
the capacity to see and state clearly and succinctly 
the essential points of any problem, and many who 
sought his advice could testify to his clear-sighted, 
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introduction into Britain of the Colorado beetle after. 
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logieal and helpful discussion of their difficulties. He 

was especially good in committee, where his sure 

grasp of essentials and his tactful guidance often 
brought a rambling discussion to a point. 

Fryer was & real countryman and naturalist and a 
keen fisherman. He was at his best on a collecting 
expedition in some rémote part of the country, and 
the briefest holiday was spent, if possible, where he 
could search for specially interesting or rare insects. 
He had fine collections of British Lepidoptera, 
Coleoptera and Hemiptera—Heteroptera and was an 
expert on the Microlepidoptera. He took great 
interest in the conservation of the British fauna and 
flora and was an active member of the Society for the 
Promotion of Nature Reserves and of various com- 
mittees of the National Trust. He served as president 
of the Association of Applied Biologists and of the 
Royal Entomological Society; he was elected a 
fellow of the Royal Society in 1948. His official 

services were recognized by a knighthood in 1946. 

In 1919, he married Constance Joan Denny-Cooke, 
of Bergh Apton, near Norwich, who, with a son and 
daughter, survives him. He was buried at Bergh 
Apton. C. T. GIMINGHAM 


NEWS and VIEWS 


The National Physical Laboratory, Light Division: 
Mr. T. Smith, F.R.S. 


Ow his retirement last July, Mr. T. Smith com- 
pleted a period of forty-one years service at the 
National Physical Laboratory, where he was in 
charge first of the Optics Section of the Physics 
Department and later of the newly created Light 
Division. The long series of investigations on geo- 
metrical optics which have established Mr. Smith as 
a leading authority in the subject were begun a few 
years after he entered the Laboratory with a paper 
to the Optical Society entitled “Practical Optical 
Calculations”, This was the key for much of his 
later work. His outstanding contributions have been 
to the theory of algebraic, as distinct from trigono- 
metric, methods of optical design, and in the develop- 
ment of methods of computation based on the use of 
calculating machines. A feature of many of his later 
papers has been the masterly application of matrix 
methods to optical problems. As is so often the case 
when alternatives to old-established procedures are 
offered, the adoption of Mr. Smith’s design methods 
in the industry has been slow; but there are now 
signs that their value is being appreciated. Mr. 
Smith’s work was recognized by his election to the 


Royal Society in 1932, and he has held the office of - 


president both of the earlier Optical Society and the 
Physical Society. The younger workers in his subject 
recall with appreciation the care he always took that 
they should have the fullest opportunity to develop 
their views however unorthodox or immature. It is 
appropriate that the council of the Physical Society 
should have invited Mr. Smith to deliver the sixteenth 
Thomas Young Oration ; this he has agreed to do in 
June 1949. 


Dr. L. A. Sayce 


Dr. L. A. Bion, who has succeeded Mr. T. Smith 
as superintendent of the Light Division at the 
National Physieal Laboratory, is fifty years of age. 


After serving in the Honourable Artillery Company in 
the First World War, he went to the University of 
Durham to study chemistry, taking honours in 1922, 
when he was awarded the Saville Shaw Medal. He 
remained at Durham carrying out résearch in 
inorganic chemistry, was awarded his Ph.D., and in 
1927 was appointed University lecturer in chemistry. 
He remained at Durham until 1940, carrying out 
during this period considerable fundamental work in 
inorganic chemistry, instrument design, chemical 
kinetics and photography. 

In 1940 Dr. Sayce joined the Ministry of Home 
Security to initiate a research group in connexion with 
camouflage, where he did excellent work until 1943. 
He was then transferred to the Ministry of Supply to 
take charge of alginate research. Unfortunately, he 
fell seriously ill soon after receiving this appointment ' 
and was away from active work for a year. On 
recovery he was appointed to the Scientific Research 
Department of the Admiralty as & principal experi- 
mental officer, and in this capacity he was responsible 
for considerable advances in the development of- all 
kinds of instruments for laboratory use in the 


Admiralty experimental establishments. In particular 


he did excellent work in the applications: of high- 
speed photography for laboratory purposes. On the 
re-organisation of the Admiralty Scientific Service in 
1946, he was appointed assistant director of physical 
research. Dr. Sayce has earned a very high reputation 
in a wide field of science, and he brings to his new 
appointment a keen appreciation of the value of 
fundamental research and an exceptional ability to 
plan and supervise it. ` 


Zoological Society of London : 
Mr. G. S. Cansdale 


Mr. G. S. CawspAnE has been appointed super- 


‘intendent of the Zoological Society’s. Gardens in 


Regent’s Park, London, in sugcession to Dr. G. M. 
Vevers, who retired on December 15, (see Nature, 
November 6, p. 727). Mr. Cansdale was educated at 
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St. Edmund's Hall, Oxford; he graduated in forestry 
and afterwards obtained & research degree for work 
on black poplars and their hybrids. He was appointed 
to the Colonial Forest Service in 1984 and served in 
the Gold Coast from then until 1948. During these 
years he took full advantage of the opportunities of 
studying the local fauna and made large collections 
of reptiles, birds and small mammals for the London 
Zoo, many of which were new to the collection ; in 
addition, he made extensive collections for the 
British Museum (Natural History). He has published 
various popular articles dealing especially with small 
mammals and their ecology, and is the author of 
* Animals of West Africa", a general account of the 
more common mammals and reptiles of that region. 
In addition to being & keen naturalist, Mr. Cansdale 
has the advantage of practical experience in keeping 
live animals, for he and his wife maintained a private 
collection in Africa and were successful in the rearing 
and maintenance of a wide range of species, including 
some which are very difficult to adapt to a life in 
captivity, with the necessary dietary modifications 
involved. This experience will be of value in dealing 
with the many problems which arise in connexion 
with the maintenance of such a varied collection of 
animals as that in Regent’s Park. 

Physics To-day 

THE avowed purpose of the American Institute of 
Physics is “the advancement and diffusion of physics 
and its applications to human welfare". For the 
regearch worker, the teacher, the theoretical or 
experimental physieist, and the investigator engaged 
in pure or applied science, the Institute or its member 
societies publish eight journals of very high merit. 
They are the well-known Physical Review, Review of 
Modern Physics, Journal of the Optical Society of 
America, Journal of the Acoustical Society of America, 
American Journal of Physics, Review of Scientific 
Instruments, Journal of Chemical Physics and the 
Journal of Applied Physics. To these, in order to 
fulfil an ever-growing demand for a medium for 
relatively non-technical surveys of physics progress, 
there has recently been added Physics Today. This 
new monthly magazine (published by the New York 
` American Institute, May 1948 ; 50 cents) is described 
as “a general-interest journal on physics”, and its 
editor is Dr. D. A. Katcher. 

The first four numbers of Physics Today are very 
well produced and contain some excellent articles, 
besides regular features such as book reviews, 
Institute and Journal notes, and notes from abroad 
giving details of physics progress in Italy, Great 
Britain, Scandinavia and elsewhere. Of the articles, “A 
Newsman’ Looks at Physicists”, by Stephen White, 
in the May issue is highly to be commended. It is 
packed with sound advice to the physicist who is 
called upon either to write for the general Press or 
to describe his work to some enterprising reporter. 
Of particular interest to British readers will be a 
brief but informative report in the May issue by 
D. L. MacAdam on the 1947 International Conference 
on Colour Vision held at Cambridge, England, and 
an illustrated account in the July issue, by the 
general secretary of the Royal Institution, T. Martin, 
of the Royal Institution Christmas Lectures. Other 
articles include: “Trends in American Science”, by 
Vannevar. Bush ; “The Reality of Neutrinos”, by 
Prof. G. Gamow; $Detecting Atomic Particles", 
by Prof. S, A. Korff; and “Helium, the Unruly 
Liquit", by Prof. L. Tisza. Perhaps the best way 
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to summarize the scope and policy of the magazine, 
which assuredly has come to stay, is to quote from 
the editorial of the first number. ‘ “Physics Today’ is 
for the physicist, to inform him in comfortable, 
everyday language of what goes on and why and 
who goes where. But it is also for the chemist, the 
biologist, and the engineer, to tell them of the science 
towards which they are driven by so many of their 
investigations; it is for the student, ihe teacher, 
the lawyer, the doctor, and all who are curious about 
physics; it is for the administrative officials who 
deal with research; it is for editors and writers 
whose profession puts them midway between what is 
done and how it should be reported". 
d 1 
World Power Conference: 1950: Meeting in 
London |: 


As already announced (see Nature, June 26, p. 
1,005), the Fourth World Power Conference will be held 
in the building of the Institution of Civil Engineers, 
London, during July 10-15, 1950, and the theme of 
the Conference will be “World Energy Resources and 
the Production of Power". Sir Harold Hartley will 
be chairman of the Conference. The technical pro- 
gramme ofithe Conference has just been published, 
and copies may be obtained on application to the 
General Secretary, Fourth World Power Conference, 
201-2 Grand Buildings, Trafalgar Square, London, 
W.C.2. It will be seen that the programme falls into 
three divisions. Division 1 will contain single reports, 
from each national committee, to include: (a) a 
survey of the energy resources of the country; (b) a 
historical record of the development of the resources 
of the country and of prime movers for utilizing 
them, covering the period since the First World 
Power Conference in 1924. Division 2 will consist of 
individual papers, dealing comprehensively with the 
preparation of fuel of every kind. Division 3, which 
is perhaps the most important, is headed “Production 
of Power". In addition to the traditional sources of 
power, papers wil be included on gas turbines, jet 
engines, hot-air engines, tidal power, wind power, 
solar energy, terrestrial heat, thermal energy derived 
from the sea, and atomic energy. It is hoped that, 
despite the manifold diffieulties surrounding the 
preparation of papers on atomic energy, some 
valuable contributions will be fortheoming. Although 
the technical programme does not contain a separate 
division on utilization, the hope is expressed that 
papers will be presented dealing with the design and 
relative advantages of different types of prime 
movers for specific purposes, for example, aviation, 
land transport and marine propulsion. Unesco bas 
recently made a grant towards the statistical work 
carried out by the World Power Conference. 


Arctic Ice 


Tue publication of the Year-Book of the State of the 
Ice in the Arctic Sea issued by the Danske Meteor- 
ologiske Institut, which was suspended in 1940, has 
been resumed on the traditional lines with charts for 
the spring and summer months. The Institute is 
trying to collect material for the years 1940-45 to 
make possible the publication of & report for that 
time. The present issue is for 1946. In that year the 
Barents Sea had rather less ice than usual. Details 
from the Kara Sea are lacking. Spitsbergen was open 


on the west for most of the summer, and in the north 
' for longer than usual; but in the east, including 


Storfjord, there was continuous pack-ice until late in 
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August. In the Greenland Sea ice was less than 
usual, and parts of the coast of Greenland had periods 
of accessibility. Twice during May the East Green- 
land pack touched the north-west coast of Iceland. 
In Davis Strait the amount of ice was rather less 
than usual; but its late culmination was an unusual 
feature. There seems to be no data available for 
Bering Strait and the Beaufort Sea. In the North 
Atlantic there was an abnormally easterly distribution 
of icebergs; very few bergs followed the less important 
western branch of the Lebrador current that flows 
along the Avalon Peninsula of Newfoundland. But 
the total amount of ice in the Newfoundland area 
was about the usual. 
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Fair Isle Bird Observatory 


Lyne directly between Orkney and Shetland, Fair 
Isle has been well known as a bird migration station 
since Dr. Eagle Clark began his observations there 
in 1905. Since the Second World War, and largely 
through the efforts of George Waterston, Ian Pitman 
and Arthur Duncan, the Fair Isle Bird Observatory 
Trust has been formed in order to develop the use of 
the island as one of Europe's premier bird observa- 
tories. 
appointed and a certain amount of equipment 
installed ; but much more support will be needed 
before the natural ornithological advantages of the 
island ean be investigated. Copies of an attractive 
booklet describing the Fair Isle Bird Observatory 
can be obtained from 48 Castle Street, Edinburgh. 


Kangaroos 

‘THE ordinary person probably regards the kangaroo 
as the' most characteristic of the native animals of 
Australia, and the Macropodide is the family with 
the largest number of species and contains the largest 
‘animals. Considerable work has been done on this 
group ; but nevertheless the review of the family given 
by G. H. H. Tate (Bull. Amer. Mus. Nat. Hist., 91; 
1948) is timely. The review falls into two parts, one 
on the anatomy and phylogeny, and the other on 
the taxonomy. It is suggested that phylogenetically 
two basal stocks, the subfamilies Potoroine and 
Macropodine, can be recognized ; but the relationship 
between them is not clear. Some authorities have 
gone so far as to suggest that each has arisen inde- 
pendently from a phalangeroid stock. It seems clear 
that no division of the recent phalangerids could 
have given rise to either subfamily. Within the 
groups the author gives reasonable phylogenetic lines. 
To the four generally recognized subfamilies, the 
author adds a fifth for the reception of certain 
extinct species, the Palorchestins. He recognizes and 
defines 107 distinct forms falling into 22 genera. A 
considerable literature has grown up around the 
question of the specific identification of the kangaroo 
recorded by Captain Cook, and, after a review of this 
and other evidence, the ‘author concludes that the 
animal in question is Macropus canguru canguru, a 
north-eastern subspecies, the south-eastern equiva- 
lent of which is Macropus canguru major. 


Radar Training Devices 


AT a meeting of the radio section of the Institution 
of Electrical Engineers on November 2, Mr. G. W. A. 
.Dummer presented a paper entitled “Aids to Training 
—The Design of Radar Synthetic Training Devices 
for the R.A.F.". In this paper, the author describes 
bow, during the War, work was conducted by the 
Trainer Design Group .at the Telecommunications 
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Research Establishment, in, the development of 
equipment used by the Royal Air Force for training 
operators, navigators and controllers in radar tech- . 
niques. With the introduction of each new radar 
system, & simple synthetic trainer was designed 
concurrently. As operational experience was gained 
on the equipment, a more complex crew trainer was 
developed ; this provided accurate presentation of a 
moving synthetic target or targets, and complete 
operational practice with a record of the trainee's 
errors. Approximately seventy different types of 
trainers were developed for the various radar sys- 
tems, varying in scope from the provision of simple 
synthetic echoes to a complex device such as the 
reproduetion on the ground of & complete night- 
fighter interception in the air. The fundamental 
principles necessary for the control of synthetic 
targets in two and three dimensions are discussed in 
the paper, the presentation of which was illustrated 
by an extended cinematograph film. With the end 
of the War the urgent necessity for training devices 
declined, and comparatively few trainers are being 
designed at the present time. In the discussion at 
the meeting, however, various speakers pointed out 
the need of this type of equipment for training the 
crews and operators of civil aviation services. 


Distance of Canopus 


Mr. O. R. WALKEY has investigated the distance 
of Canopus (x Carine) by a new line of approach 
(J. Brit. Ast. Assoc., 58, No. 6; 1948). The results 
obtained for this star vary considerably, some of 
the derived parallaxes being more than five times 
those of others. Mr. Walkey approaches the problem 
from the secular parallax of the star, a star's proper 
motion being frequently a fair criterion of its dis- 
tance, and the radial velocity of Canopus provides a 
clue in the present case. Accepting results he has 
obtained for the apex of the solar motion (Mon. Not. 
Roy. Ast. Soc., 106, No. 4; 1946) and also for-the 
velocity of the sun, the antapex of this motion, 
R.A. 90-2°, Dec. —28-7°, is just 24? north of Canopus, 
and as the recessional radial velocity of the star is 
20-8 km./sec., we may regard it as stationary within 
the velocity framework. The proper motion of 
Canopus in R.A. is given as 0:00208 + 0.00125 in 
G.C., and the large probable error in R.A. akaid 
Mr. Walkey thinks, warrant the simplicity of con- 
sidering the motion in declination alone in the 
investigation. This is 0:017” + 0:0015” towards the 
solar antapex, and applying the correction for 
galactic rotation it becomes 0:0126” + 0:0015”. If 
this represents the crosswise reflex of the, sun's 
motion from the antapex, the absolute parallax of 
Canopus is 0:0071” + 0-00009".  Adopting'a final 
parallax of 0-007’ or a distance of 450 light-years, 
the absolute magnitude,of the star is —6:6. It is 
significant that this distance finds confirmation in 
Charlier’s determination of the distance of the centre 
of the brighter B-type stars lying in Carina (Medd. 
Lund., Series ii, 14; 1916, 34; 1926). Tho revised 
and higher luminosity basis, of one magnitude 
brighter than that used by Charlier for the given B 
stars, places their centre ‘at a distance represented 
by a parallax of 0-0072^. 


International Union of Biological Sciences 


THE programme of symposia, organised with the 
help of Unesco by the Internatéonal Union of Bio- 
logical Sciences, started in November 1947 with a 

symposium on trace elements in plant physiology, 
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held at Rothamsted (see Nature, 161, 364; 1948). 
The report of this Conference is in the press at Chronica 
Botanica. Co., Waltham, Mass, The second sym- 
posium of this series was held during June 14-19, 
1948, at Utrecht; it dealt with the theoretical basis 
of botanical nomenclature and-systematics. The full 
report-will also be published by the Chronica Botanica 
Co. A tbird symposium was the first International 
Congress on the Physio-Pathology of Animal Repro- 
.duebion at Milan; it lasted two days (June 21-22, 
1948) and its theme was: "Interactions between 
Eggs and Sperm”. The full report is to be published 
by its secretary, Prof. T. Bonadonna, Via Fratelli 
Bronzetti 17, Milan. -A symposium on Terminology: 
of Cytogenetics and Genetics was held at Stockholm 
during July 15-16, 1948. This symposium carried 
further the work done at the pre-war symposium 
held in London during August 14-15, 1939. A 
committee has been formed to supervise the pre- 
paration of the full report, which probably will be 
published as a separate number of Bibliographia 
Genetica. Finally, a fifth symposium was held at 
Stockholm during August 5~7, 1948, which discussed 
the scientific foundations of an international organ- 
isation for combating agricultural pests. A pro- 
‘gramme for further work on the subject has been 
drawn up; and the report of the meeting will be 
published by the general secretary of the Inter- 
national Union, Prof. P. Vayssiére, Muséum d’His- 
toire Naturelle, Paris. 


City and Guilds of London Institute 


THe report of the Council of the City and Guilds 
of London Institute for 1947 gives ample evidence of 
the Institute’s growing activities. There has been a 
large increase in the number of students at the City 
and Guilds College, particularly postgraduate and 
research students. In the Department of Technology 
the total number of candidates examined was 47,807, 
7,336 higher than the previous highest total of 
40,471 recorded in 1939. Among the regulations and 
syllabuses for existing examinations which have been 
revised during 1947 are those of petroleum and 
petroleum products, electrical engineering practice, 
road service work and motor-vehicle electrician’s 
work; while among syllabuses at present being con- 
sidered for introduction later into the examinations 
conducted by the technology department are courses 
in works administration subjects for craftsmen, 
servicing and maintenance for instrument mechanics, 
and courses for electrical apprentices in iron and 
steel and other heavy engineering work. Copies of 
the report may be obtained from Gresham College, 
Basinghall Street, London, E.C.2. M: 


Exhibition of Radiographs 

AN exhibition of industrial radiographs will be 
held at the spring meeting of the Industrial Radiology 
Group at the Institute of Physics on February 18 
and 19, 1949. Entries should be suitable for showing 
on standard viewing lanterns (mounted prints may 
also be submitted) and should, wherever possible, be 
accompanied by. photographs or samples of the 
specimens which they represent. A short déscription 
should accompany each entry. Intending exhibitors 
should apply to the Institute of Physics, 47 Belgrave 
Square, London, S.W.1, for entry forms. 


“Animals of Australia” 


Tue third of the series of natural history booklets 
has ‘now been published by the Glasgow Art Galleries 
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and Museum. Like the first two of the series, “Animals 
of Africa” and "Animals of India”, the new booklet 
has been written primarily as an account of the 
Australian habitat group, one of the large groups in 
the Mammal Court of the Museum. The booklet con- 
tains a simple description of the life and habits of 
each of the animals ag well as a photograph and out- 
line drawing which serves as @ key to the display. 


Announcements 


THE president of the Royal Society has appointed 
the following vice-presidents for the ensuing year: 
Sir Thomas Merton, treasurer of the Royal Society ; 
Sir Edward Salisbury, biological secretary of the 
Royal Society, director of the Royal Botanic Gardens, 
Kew; Sir James Chadwick, master of Gonville and 
Caius College, Cambridge; Prof. A. O. Hardy, 
Linacre professor of zoology in the University of 
Oxford. à 


Dr. H. QREINACHER, professor of experimental 
physics in the Faculty of Sciences of the University 
of Berne, has been awarded the Theodor Kocher 
Prize by the University in recognition of his skill in 
experimental work, specially for the development of 
the ‘Greinacher circuit’, widely used in applied 
X-rays. This circuit, which was described in 1914 
(Deutsch. Phys. Gesell. Verh., 16, 320; April 15; 
1914), is one of the best-known circuits that combine 
voltage-multiplying with a constant potential. 


Dr. F. A. Burchardt, of Magdalen College, has been 
appointed director of the Oxford University Institute 
of Statistics, with effect from January 1, in succession 
to Mr. D. G. Champernowne, now professor of 
statistics in the University. 


Mr. A. W. HENDRY has been appointed to the 
University readership in civil engineering tenable at 
King’s College, University of London, as from May 1, 
1949. The title of professor of chemical pathology in 
the University has been conferred on Dr. Jocelyn 
Patterson, in respect of the post held by him at 
Charing Cross Hospital Medical School. The degree 
of D.Sc. has been conferred on Mr. E. R. Leonard, 
an internal student. 


THE Langley Memorial Prize, offered by the London 
School of Hygiene and Tropical Medicine, and open 
to competition among officers, past and present, of the 
West African medical departments, has been awarded 
to Dr. D. Fitzgerald Moore for an essay entitled . 
“Nutritional Eye Disease and Effects of Nutritional 
Retrobulbar Neuritis". 


TRINITY CornngGE, Cambridge, offers research 
studentships and Dominion and Colonial exhibitions 
every year ; the next elections will take place in July 
1949. Research studentships are open to graduates 
of universities other than Cambridge who are not 
more than twenty-six years of age, although in com- 
puting his age a candidate may deduct any period of 
war service. The exhibitions are open to under- 
graduates as well as those wishing to undertake 
research. Applications, to be sent through the head 
of the candidate’s university, must reach the Senior 
Tutor, Trinity College, Cambridge, not later than 
May 1, 1949. 


Two Christmas Lectures, for older children, will be 
delivered at the Institution of Electrical Engineers by 
Dr. P. Dunsheath, under the general title “Electricity : 
a Giant Harnessed”. The Lectures will be given on 
December 29 and 30 at 3 p.m. 
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X-Ray Line Broadening in Cold-worked 
Metals 


Ir is known that X-ray line broadening in cold- 
worked metals appears to tend towards a limiting 
value as the amount of deformation increases. A 
possible cause of this might be self-annealing. If, as 
is very probable, line broadening is due mainly to 
internal strains, self-annealing would lead to strain 
release or recrystallization as soon as the internal 
strains reach a critical magnitude, which, of course, 
would depend on the temperature. 

Since self-annealing must be insignificant at the 
temperature of liquid nitrogen, the limit to the line 
broadening ought to be very much higher or absent 
in metals cold-worked at this temperature if it is due 
to thermal recovery or recrystallization. In this case, 
moreover, the increased line breadth observed after 
deformation and subsequent X-ray exposure at a 
low temperature would fall to the room-temperature 


value after keeping the specimen at room temperature : 


for the time needed for an X-ray exposure. 

In order to test whether line broadening is in- 
fluenced in this way by self-annealing, we have taken 
back-reflexion X-ray photographs from wire speci- 
mens plastically deformed in torsion. The progress of 
the broadening of the (311) lne with deformation is 
shown in Fig. 1 for high-conductivity copper. The 
low-témperature results were obtained by deforming 
and exposing the specimens while liquid nitrogen 
was flowing over them. Further measurements after 
warming up to room temperature have shown that 
no appreciable recovery occurs within several weeks. 

For commercially pure aluminium deformed at 
either temperature (Fig. 2), the line breadth de- 
creases slowly on keeping the specimen at room 
temperature; however, the recovery of the line 
breadth is still incomplete after several weeks. 

The absence of & significant decrease of the line 
breadth within the time needed for the deformation 
of the specimen and the subsequent X-ray exposure 


shows that the limit. to the line broadening cannot : 


be due to recovery or recrystallization. With metals 
that show rapid recovery of mechanical and other 
properties at room temperature, of course, recovery 
may limit the line breadth to lower values than would 
be attained in its absence. Thus, Hutchison! has 
recently found that the line broadening observed with 
high-purity aluminium deformed and exposed at the 
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temperature of liquid air disappears when the speci- 
men is brought to room temperature. This is in 
accord with the fact that high-purity aluminium: is 
self-annealing and even recrystallizes rapidly at room 
temperature. 

Our observations support the view put forward by 
van Arkel and others*? that line broadening, being 
due to internal stresses, is limited by the cireumstance 
that the shear stress cannot rise beyond the yield 
stress of the material (which depends on the pre- 
ceding plastic strain). Obviously, the hydrostatic 
component, end, therefore, the total value of the 
microscopic local stresses, cannot be of a higher order 
of magnitude than the local shear stresses. Figs. 1 
and 2 show that, within the strain-range, studied, the 
line breadth does not definitely converge towards a 
constant value; the line breadth curves merely 
become flatter with increasing strain, as yield stress- 
strain curves do. 

It seems surprising that the stresses responsible 
for the line broadening are of the order of the macro- 
scopic yield stress, whereas the ‘theoretical shear 
strength’ and the stresses around the dislocations 
must be of a higher order of magnitude. The answer 
seems to be that stresses of the order of the ‘theoretical 
shear strength’ never occur, except in the centre zone 
of dislocations ; new dislocations arise from existing 
ones by some multiplication mechanism (for ex- 
ample, by the glide process jumping from one glide 
plane to another). The dislocations, however, cannot 
contribute much to a Debye-Scherrer ring, for several 
reasons. First, the total volume of the highly stressed 
regions around the dislocations is small compared 
with the volume of the specimen ; then, the range of + 
strains around the dislocation is so large that the 
corresponding strain broadening extends over a very 
large angle; and, finally, there must exist an ex- 
treme small-size broadening, since the size of the 
coherently diffracting regions in a dislocation cannot 
amount to more than a few interatomic spacings. 
The high stresses around the dislocations, therefore, 
contribute mainly to thé background in the X-ray 
photographs, while the line broadening is due to 
stresses of the order of the macroscopic yield stress. 
If other factors contributing to the background (im- 
purities, thermal movement) can be eliminated, the 
density ,of the background may give a measure of 
the density of dislocations in the material. 

Photo-elastic stress measurements in plastically 
deformed transparent crystals? also show that most 
of the volume (the glide packets) is not stressed 
beyond the macroscopic yield value; the volume 


, occupied by the thin glide zones (between the glide 


packets), where the high stresses are copcentrated, 
is very small. : 


„of such an electron will be between 800 and 2,000 p, 


`, the emulsion. 


-tracks of electrons with ae of up to 80: KoV., 


992 ' 


The close connexion between line broadening and 
yield stress is shown by experiments in which the 
temperature was'chauged during the deformation. 
In Fig. 1, the broken curve resulted from deformation 
at room temperature, after the specimen had been 
strained up to point A in liquid nitrogen. After a 
small initial dip, the curve of the line breadth tends 
with increasing strain towards that for a specimen 
deformed entirely at room temperature. Similarly, 
the line-breadth curve of & specimen strained to the 
point B at room temperature, and from then on in 
liquid nitrogen, tends towards the curve for deforma- 
tion in liquid nitrogen from the beginning. After a 
change of temperature, the line breadth tends to- 
wards the values characteristic of the new tempera- 
ture, in general, only if additional deformation is 


carried out, but not spontaneously in the course of 


time (unless the material shows general effects of self- 
annealing). The samé behaviour was observed by J. 
Los! for the yield stress of copper and aluminium de- 
formed alternately at low, and at room, temperature. 
M. S. PATERSON 


E. OROWAN 

Cavendish Laboratory, . ` 
“Cambridge. Oct. 14. 
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2 Megaw, H and Stokes, A. R., nst. Metals, V1, 279 (1945). 

* Orowan, E., D 89 ys., 89, 640 E (094) Symposium on Internal 
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' Nye, J. F., Nature, 161 367 (1948) ; and results to b e p 
5 See Orowan, E., West of Scotland Iron and. Steel Inst., 45 pubis in, 


Recording of Charged Particles of Minimum 
lonizing Power in Photographic Emulsions 


, BrwcE the announcement of a photographic emul- 
sion of sufficient sensitivity to record unmistakably 
the tracks of electrons’, interest has centred on the 
possibility of achieving further increases in sensitivity, 
the recording of the complete tracks of any charged 
particle being the ultimate aim». 

A singly charged particle, with -a velocity of the 
order of 90 per cent of that of light, has the lowest 
ionizing power that a charged particle can possess. 
The energy of an electron, when it possesses this 
minimum ionizing power, is between 500 and 1,000 
keV., and the residual path-length in the emulsion 


assuming a stopping power to electrons of 2,000 for 
The present commercially- available 
electron-sensitive plates (Kodak N'T2a) will. record 





the residual path-length*, 
the emulsion, of an ocior [eZ s 
of 80 keV. being about 30; US 
Since the ionizing power” "of . 
such an electron is approx- 
imately three times that of 
the minimum, an emulsion 
with a threefold increase in 
sensitivity over that of NT2a 
is required in order that tracks 
of particles of minimum ion- 
izing power'should be recorded. 
The experiments which are 
being made in these Labora- 
tories already show that such 
substantial increases' in speed 
over that ofthe NT2a emulsion 


` m 
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ace] are possible that we are 
j encouraged to believe 
that sensitivity to mini- 
mum ionizing power can 
be attained. The accom- 
panying photomicro- 
graphs were obtained 
.from y-ray experiments 
on 200-u thick coatings 
‘of an experimental 
emulsion. They show 

‘ tracks never before real- 
ized, and their great 
interest is regarded as 
sufficient to justify 
their description at this 
early stage in the evolu- 
tion of such emulsions. 
Owing to the high 
scattering which elec- 
trons undergo in the 
photographic emulsion, 
particularly towards the 
end of their range, com- 
plete tracks ending in 





pute 


Fig.1 


. the emulsion, with a length of the order of 1,000 u, 


will be very rare. A further difficulty in obtaining a 

complete recording in the emulsion of high-energy 

electron tracks is that the production of Secondary 

eleotron tracks is very frequent, and, again due to 

the high scattering of electrons, the chance that. all the 

edil electron tracks will end in the emulsion is 
8m: 

Thus, although @ 1,000-p track of an electron which 
comes to rest in the emulsion would be the ‘more 
conclusive evidence that the minimum ionizing power 
could be recorded, such a track has not yet been 


$ 
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Absorption and Dispersion of Ultrasonic 
Waves in Acetic Acid 


Iw a recent communication, Pinkerton! has shown 
i that for frequencies less than 70 Mo./sec. the absorp- 
' tion of ultrasonic waves in acetic acid can be attributed 
to a relaxation mechanism arising from the perturba- 
tion of & molecular equilibrium by the ultrasonio 
vibrations. His measurements were carried out in 
| the frequency range 7-5-67 Mc./sec. and confirmed the 
+ earlier results by Bazulin®. 


| 





found, and the accompanying selection of photo- i 
micrographs has therefore been chosen to demonstrate 
the sensitivity of this emulsion. 


: ; | Pinkerton concludes that, in accordance with the 
Fig. 1 is a photomicrograph of an electron track | : os taah, M Pune : 
240u long which ends in the emulsion, and was ; theoretical work of Kneser®, the pressure absorption 


. ! coefficient, «, for a frequency of excitation f(= o/27), 
selected because no secondaries are formed and the , ean be described in terms of the relaxation time, t 


. seattering perpendicular to the emulsion plane isj , : 
small. Fig. 2 is a photomicrograph of an electron track ! (= 1/2rfm), by the equation 


350. long which has secondaries at the low-energy ` aff? = Oy y A E 
end, but otherwise is singularly free from such tracks. ! fé 1 + oi 

There is a confused bunch near the beginning of this! ` . ^ A? (1) 
track ; but there is some doubt as to whether all these } = f T LT 


tracks are associated with that of 360p or not. The: ; 
m À i wh 2(— 17 E A‘ 
capability of the emulsion to record a complete | heap tat Marr P. dan he absor . 
NU md is i she e sed bua ' tion düé to viscosity, heat Gonduotlon and y 
strated. Fig. 3 is a photomicrograph of an electron . : ». , E n 
tuk so p Jong, whid probably ond n in omision | fer positi earn rooms cueing sve 
a O; , & T E , 4 
which slice apuresiable geattaring throughout the | constant if the veloeity dispersion is small, as is 
whole of its recorded range. Fig. 4 is a photomicro- ! here the case (Fig. 3).) Equation (1) can be rewritten 
graph of a track, very probably made by an electron, + ^ ee ee A 2 
which is 830 in length, and shows some scattering i («|f u aff’) = P MERIT CT 0 
aan: RE pora c seid . Where «’ represents the contribution to the absorption 
of a. track which od od mpletely through the | due to the relaxation mechanism under investigation. 
emulsion from one edge of the plate to the other. This | If v is the velocity of propagation, the quantity 


sensitivity after exposure to gamma rays, whereas Pinkerton estimates that, for a temperature of 
xA cre lore t pu del Een iie | 17-5? C.; fm should be around 2 x 10* c./s. This is, 
of them. general, the tracks are shorter than those : however, i 
recorded here, as the chance that the particle makes is a a diit 
such a small angle with the plane of the emulsion 
that it remains in the emulsion from one side of the 
plate to the other is very small; but similar tracks of 
5,000 and 10,000 have been observed. 

It is considered that these photomicrographs pro- 
vide very strong evidence that &n emulsion capable 
of recording the tracks of charged particles of any 
energy has been produced. 

I wish to express my gratitude to Dr. D. T. King, 
of the H. H. Wills Physical Laboratory at Bristol, for 
selecting the tracks shown in Figs. 1, 2 and 5, and for 
helpful discussions on their interpretation; also to 
Miss P. Dyer of the same Laboratory for preparing the 
photomicrographs and mosaics for these figures, and to 
Mr. Cooke of the Kodak Laboratories for.preparing 
the photomicrographs and mosaics for Figs. 3 and 4. 

This letter is based on work carried out under 
contract to the Atomic Energy Research Establish- 
ment, Ministry of Supply, whose permission to pub- 
lish is gratefully acknowledged. 

R. W. BERRIMAN 

Kodak Research Laboratories, 

Wealdstone, Harrow, 
Middlesex. Nov. 15. 


1 Berriman, R. W., Nature, 101, 432 (1048). 
* Webb, J. H., Phys. Rev., 74, 511 (1948). 

3 Berriman, R. W., Phot. J. (in the press). 

“Herz, R. H., Nature, 161, 928 (1948). $ 


track is perfectly straight, has a total length in the : : Sages Avf (3) 
emulsion of.23,200 p, and a constant grain-density | (1 Sim)? 
throughout the whole of this length. Although the ; : 
possibility cannot be ruled out that the particle pro- | attains a maximum value at the frequency . 
ducing this track was nob an electron, such tracks í feu = d. (4) 
have frequently been found in emulsions of this i Qn 

i 
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Fig. 1. Absorption in acetie acid. Calculated curve for 17-5? C. 
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Fig. 2. Calculated curve showing the variation of u = a’A with 
frequency at 17:5? C. 
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Q—0O-—, 5 Me./sec.; A—A—, 4 Mo seo. ; L1, 0:5 Mc./sec. 
` Fig. 3. Velooity dispersion in acetic acid 
his experiments, and wə have now extended the 
measurements to obtain values for the absorption in 
the frequency range 0-5-9-8 Mc./sec. : 
A pulse technique has been used*** which en- 
ables the velocity of propagation to ba measured’ 


in addition to the absorption coefficient. From 
equations (2) aud (3) i 
D2i[idh o 0 
o T ALPY fat l 


The value of A and a first estimate of fm can tberefore 
be derived from a plot of l/«' against l/f*. A more 
reliable estimate of fm can be calculated from the 


slope of ‘the line obtained by plotting A/ A la zs 


against frequency. The values are as follows : 





sal T In] 147 [Flr Ste 


sec.? om. ^! sec.* em. 





1st estimate 














0-500 x 10* 
e.j8. 


155 x 1077 175,000 x 107" 


17:5 


The curves of Figs. 1 and 2 have been^obtained 
by substituting these values in equations (2) and (3) 
respectively, and it will be seen that there is good 
agreement between the experimental points and the 
calculated curves. . . . 

Corresponding to #he maximum in p, a dispersion 
. of the velocity has been recorded, as shown in Fig. 3. 
The values of the velocity above 4 Mo./sec. were all 
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2nd estimate 


0-501(2) x 10° 
e.js. 
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found to coincide with the upper line, whereas the 
lower line gives the results at the lowest frequency 
of measurement; the values for the intervening 
frequency-range lie between these two extremes. The 
maximum change in velocity to be expected from 
Kneser’s theoretical calculations is given by 


= rv ERD wy 1-6 por cont at 17-5? C. 
The value obtained is slightly less than this, the dis- 
crepancy being attributed to the limited accuracy 
of the velocity measurement. 
Spakowski® has previously reported a velocity dis- 
persion in acetic acid; but his values are about 10 per 
cent greater than the present measurements indicate. 
The temperature dependence of fm and pmax has 
been studied in conjunction with Pinkerton, and it 
is hoped to publish these results at & later date. We 
wish to thank Mr. Pinkerton for having provided his 
experimental values for inclusion in Figs. 1 and 2. 
JOHN LAMB 
J. H. ANDREAE 
R. BIRD 

Electrical Engineering Department, 

Imperial College, London, S.W.7. 
Oct. 28. 
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Dielectric Relaxation-Times of Solid Solutions 
of Aliphatic Long-Chain Esters and Ketones in 
Paraffin Wax and n-Hexacosane 


In the search for relationships between electrical 
properties and the chemical and physical structures of 
solid dielectrics, the experimental investigations by 
Jackson}, Sillars? and Pelmore? are of considerable 
interest. These workers incorporated small quantities 
of aliphatic long-chain esters in paraffin wax and 
measured the dielectric loss (tan 8) of the resulting 
mixtures over a range of frequencies, the inverse of 
the angular frequency (w) for the maximum tan 3 
giving the relaxation time (+) of the ester molecules. 
This work was extended by Fróhlich? in a theoretical 
study of a model comprising a crystalline paraffin 
hydrocarbon in which a small proportion of the 
molecules was assumed to be replaced by molecules 
of a polar compound, such as a ketone or ester, of a 
shorter chain-length. The transition of the polar 
molecules from one position of the equil- 
ibrium to another having opposite dipole 
direction required the crossing of an 
energy barrier which increased in pro- 
portion to the chain-length. This led 
to an equation for the relationship be- 
tween the relaxation time and chain- 
length, in which some of the constants were 
determined from the experimental results referred to 
&bove. i 

As paraffin wax is not a simple crystalline structure, 
it was thought desirable to conduct experiments 
using a pure hydrocarbon as the non-polar medium. 
An investigation is therefore being made in this 
laboratory of the relaxation times of various polar 
compounds in both paraffin wax and n-hexacosane 









No. 4130 December 25, 1948 


| 6 





Logie (frequency) ` 


Dielectric loss curves for 0-1-m. solutions of: (1), decyl laurate 
in paraffin wax ; (2), decyl laurate in n-hexacosane ; (3), laurone 
in paraffin wax ; (4), laurone in n-hexacosane 


(C, H4). The results for the ketone, laurone (C;4H 440), 
and an ester of similar chain-length, decyl laurate 
(C;4H4,0,), are shown graphically in the accompany- 
ing figure. The curve for decyl laurate in paraffin 
wax is of the type obtained by Jackson! and Sillars? 
with the ester, cetyl palmitate. The corresponding 
n-hexacosane system, however, gave an unsym- 
metrical curve showing no definite relaxation-times. 
This difference in dielectric behaviour is probably 
associated with the presence or absence of amorphous 
regions in the two solvents, since this is the chief 
difference in their physical structures. The paraffin 
wax — decyl laurate system would thus be a solution 
in which the molecules of the latter fit loosely into 
amorphous regions in the solvent, whereas the n- 
hexacosane mixture may not be a true solution but 
a eutectic consisting of n-hexacosane interspersed 
with aggregates of ester molecules. - 

In contrast to the esters, the ketone, laurone, gave 
a normal-shaped curve in n-hexacosane, and hence 
it is likely that this system is a true solid solution, of 
the type postulated by Fróhlich, in which the polar 


molecules enter the crystal structure by replacing: 


hydrocarbon molecules. In the paraffin wax medium, 
also, the laurone molecules probably occupy crystalline 
positions, since the maximum frequency value is lower 
than for the ester of similar chain-length, indicating 
a higher energy-barrier between the two equilibrium 
positions of the molecules. The results discussed 
above were in agreement with the data obtained 
from measurements with other esters of the C;, series, 
and also with the ketone, myristone (C,;H,,0), and 
esters of similar chain-leygth. 

From these results it seems that Fróhlich's model 
applies exactly to solid solutions of the type formed 
by ketones in & pure hydrocarbon. In determining 
the constants in the relationship between relaxation- 
time and chain-length, however, reference was made 
to the experimental evidence from the solutions of 
the ‘amorphous centre type’ formed by esters in 
paraffin wax. Although their behaviour is similar to 
that of the ketone solutions, the application of the 
relationship to the latter would require modification 
of the constants involving the energy barriers be- 
tween equilibrium positions of the polar molecules. 
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The measurements of tan 3 were made with a 
Q-meter, using a sample-holder similar to that de- 
scribed by Hartshorn and Ward’. During measure- 


ment the temperature was 22? C. (+ 0- 5° C.). 


More complete results of this programme will be 
published elsewhere. 

M . R. J. MEAKINS 
Division of Electrotechnology, 
Council for Scientific and 
Industrial Research, 

Australia. 
1 Jackson, W., Proc. Roy. Soc., A, 160, 197 (1935). 
? Sillars, R. W., Proc. Roy. Soc., A, 169, 66 (1939). 
? Pelmore, D. R., Proc. Roy. Soc., A, 172, 502 (1939). 
* Frohlich, H., Proc. Phys. Soc., 54, 422 (1942). 
* Hartshorn, L.. and Ward, W. H., J. Inst. Elect. Eng., 79, 597 (1936). 


Variation of Standard Electrode Potentials 
with Temperature 


GILBERT! has recently directed attention to the 

desirability in corrosion studies of being able to com- 
pare directly potentials measured at different tem- 
peratures. 
._ The standard electrode potential of the silver/silver 
chloride electrode has been measured over a tempera- 
ture range 0-60°C. by Harned and Ehlers’, and 
they have shown that their results obey the empirical 
equation : 


Ey = b + c(T — 298) + d(T — 298)? + f(T — 298)3, 


T being the absolute temperature, and b, c, d and f 
constants the values of which have been determined. 

The value of E? at any temperature calculated 
from this equation represents, however, only the 
value of this potential balanced against the standard 
potential of the hydrogen electrode at the same tem- 
perature ;. 


that is, E? = 


(T) 
In order to make any absolute comparison, it is 
necessary either (a) to calculate or determine experi- 
mentally the absolute change of E° with tempera- 
ture, or (b) to assume this change to be zero. Gilbert 
has pointed out the difficulties of determining this 
change experimentally, and has asked whether 
assumption (b) may be made. 

The following argument based on an analysis of 
the processes which take place in a cell of the type 
shown below would appear to make it clear that the 
potential of the standard hydrogen electrode (as that 
of any other electrode) does vary with temperature. 
(A cell rather than an individual electrode has been 
eonsidered because of tlie doubt that exists in the 
conception of the absolute potential of a single 
electrode.) k 

Consider the cell E 


E^AgjgQ] — Hx. 
(T) ( 


- + 
H: | H+ (a= 1) i; B+@=1) | HR, 
: i} 
latm; | Temp. T, ii Temp. T, 1 atm. 
E, E, 
I I 


Assume that current flows in the outside circuit 
from the electrode at T, to that at T, arid that all 
thermo-electric effects in the lÉads and the effect of 
the liquid junction potentiel have beens climiyated. 
At electrode I, hydrogen passes into solution as 


` 
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hydrogen ions, and at electrode II the reverse process 
occurs. 
The u.M.¥. of the cell may be expressed as follows : 


D ^ 


E = p {Dar + #2, AS, — NeI — (Weg ] — 
[Dz)g, + à T. AS, — Nel — Oise], 


where Dg, is the heat of dissociation of hydrogen, 
that is, decrease in heat content, and AS the corre- 
sponding entropy change at the temperature shown ; 
I represents the ionization potential of hydrogen, and 
Wa. the free energy of solvation of 1 gm.-ion hydro- 
. gen ions at the temperature subscribed. In so far 
as the constituent parts of the H.M.¥. may be con- 
sidered as belonging to the two electrodes individually, 
the potential of the hydrogen electrode at temperature 
Ty is represented by the terms in the first square 
bracket, and that of the hydrogen electrode at 
temperature T, by the terms in the second. 

The ‘free energy terms considered above are un- 
questionably functions of temperature, and it follows, 
therefore, that the potential of the hydrogen electrode 
changes with temperature. 

The above analysis of the electrode process, which 
is essentially that used by various authors including 
Butler*, neglects, of course, all thermo-electric effects 
in the metal leads in the outside circuit and the con- 
tribution to the u.mM.¥. of the liquid junction potential, 
both of which effects would, it is presumed, be 
considerable. 

M. H. EvERDELL 
University, 
Nottingham. 
June 29. . 
! Gilbert, P. Tu Discussions of the Faraday Society, 1, 320 (1047). 
H Eu H S., and Ehlers, R. W., J. Amer. Chem. Soc., 54, 1350 
3 Butler, J. A. V., '*Eleotrocapillarity" (Methuen, 1940). 


Absorption of Magnesium Oxide in the 
Infra-Red Region : 


In 1935 Barnes, Brattain and Seitz!, investigating 
the absorption of magnesium oxide in the infra-red, 
reported some forty or so fine absorption lines in 
the range from 6u to 15-65. In 1934 Fock?, using 
fumed magnesium oxide, had reported the eigen- 
frequency to be at 17-34, with subsidiary maxima 
at 14-8u, 6:85 and 25u, but no fine structure. 
Such a fine structure was hitherto unknown for face- 
centred cubic crystals, though it has been reported 
for quartz? and calcite‘. The theory advanced by 
these authors to explain the fine structure is based 
on the interaction of crystal vibrations as originally 
suggested by Born and Blackman’; but the assump- 
tions which lead to the details of the fine structure 
do not appear to be. correct®. ' 

This fine structure does not seem to be consistent 
with any form of lattice theory of infra-red absorp- 
tion, and & further investigation, therefore, appears 
to have both theoretical and practical interest. 

The curves reproduced here are typical results in 


the range up to 14 for specimens of different thick- ` 


ness. Values of the percentage transmission of 
cleaved specimens of artificially grown magnesium 
oxide, obtained from the same firm which supplied 
Barnes, Brattain and’ Seitz, were taken at a mean 
separation ef'0-07 u, using a large rock-salt prism 
spectrometer. Each point is the mean of two results 
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obtained from two separate runs through the spect- 
rum, and in no case did the values at any one wave- 
length differ by more than 2 per cent. Each result in 
each run is the mean of three results taken con- 
secutively. Experiments showed that by using 
a Welsbach mantle as the source of radiation, the 
scattering within the apparatus is negligible; but 
that with a Nernst filament as a source some five to 
ten per cent of the radiation at llu was due to 
scattering from the high-energy peak in the spectrum 
of the Nernst filament. 

It will be seen that the fine structure reported by 
Barnes, Brattain and Seitz has not been confirmed. 
Two distinct subsidiary maxima have been found, 
one at 10-10 u and the other at 11-7 u. 

The curves for various thicknesses are consistent 
with each other, that is, they all give the same value 
for the extinction coefficient at any one given wave- 
length. This is not the case in the results of Barnes, 
Brattain and Seitz, where the detailed shape of the 
absorption spectrum differs considerably for speci- 
mens of different thickness. Further, the curve for 
a specimen of 75u thickness (curve A) shows that 
it becomes practically opaque beyond 13-3, while 
@ specimen of the same thickness was found by 
Barnes, Brattain and Seitz to have at least 10 per 
cent transmission up to 15:6 p, indicating that there 
must have been considerable scattering of the short 
wave-length radiation from their source, which was a 
heated platinum strip. 

Preliminary results in the region from 14 u to 26 u. 
show that the eigen-frequency is at 17-3u, as re- 
ported by Fock, with subsidiary peaks at 14-8 u and 
24-2. The absorption maximum at 6-8y, found by 
Fock, has not been confirmed, and is probably due 
to absorbed water, as a cleaved specimen left out in 
the air for some weeks showed an absorption ‘at 
6-5, which vanished as soon as the specimen was 
cleaned by rubbing with clean chamois leather. 

To sum up, the fine structure observed by Barnes, 
Brattain and Seitz has not been confirmed. The eigen- 
frequency is at 17-3y, and there are subsidiary 
maxima on the short wave-length side of the eigen- 
frequency at 10-Ip, 11-7p and 14-8 y, and at 24-24 
on the long wave-length side. 

I should like to thank Dr. L. Kellner for suggesting 
the problem, supervising the practical work and 
giving much advice, and Dr. M. Blackman for advice 
and discussion. . 

J. CO. Wannworr 
Imperial College of Science and Technology, 
London, S.W.7. 
July 16. 
1 Barnes, Brattain and Seitz, Phys. Rev., 48, 582 (1935). 
* Fock, J., Z. Phys., 90, 44 (1934). 
> Silverman, 8., and Hardy, J. D., Phys. Rev., 87, 176 (1031). 
t Silverman, S., Phys. Rev., 39, 72 (1932). 
* Born, M., and Blackman, M., Z. Phys., 82, 651 (1933). 
* Blackman, M., Phil. Trans., 236. 103 (1936). 
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SYFCSHIMIABHOR of Certain Binary Metallic ` 
' find that the two-liquid system predominates. It is, 
' however, quite clear that although a large size-factor 


Equilibrium Diagrams , 


As part of an attempt to systematize the knowledge 
of factors which influence the form of binary equili- 
brium diagrams, we have examined the available 
dat& on binary systems in which no intermediate 
compounds are formed. This corresponds to a state 
of affairs where the electrochemical effect! is small, 
and if those systems characterized by a 100 per cent 
range of solid solubility are ignored, the systems con- 
sidered fall into two distinct classes; namely, those 
in which a region f liquid immiscibility is encountered 
(Fig. 1), of which aluminium-potassium is an ex- 


ample, and those which are characterized by the ' 


existence of a eutectic (Fig. 2), of which bismuth- 
cadmium is an example. 


quid 
+ Solid 


Temperature — 


Liquid + Solid 





Composition — Composition + 
Fig.1 Fig. 2 


Fig. 1. The aluminium -potassium type of diagram 
Fig. 2. The bismuth-cadmium type of diagram 


system, as defined by the relation 
i — 8 
S 


where L is the closest distance of approach of atoms 
of the larger atomic species in crystals of the pure 





` size factor x 100, 


997 


factor is everywhere greater than 30 per cent, we 


strongly favours the formation of a two-liquid type 
of diagram, size-factor is not the only controlling 
effect : in region C, for example, there is an approx- 
imately equal number of two-liquid and eutectic- 
type diagrams distributed randomly throughout the 
region. Moreover, in region B, the system germanium— 
lead is an outstanding exception to the general rule 
that a size-factor of more than 30 per cent is associated. 
with a two-liquid type of diagram. This system? is 
characterized by a fairly flat liquidus curve and by 
having the eutectic point very near the composition 
of one of the pure-metals; and if compared with 
Figs. 1 and 2, it may be regarded as being of an 
intermediat. | ypz7^ 

In yisv«8? the existence of this intermediate type 


. of diagram, it is of interest to examine more closely 


the form of the eutectic-type diagrams in region C. 
In this region, as the temperature-factor increases 


, from 0-175 to 0-4, the eutectic point moves pro- 


gressively away from the centre of the composition 


. scale and the diagrams approximate to the form of 
: that for germanium-lead. When the temperature 
, factor is greater than 0-4, the diagrams tend to be 


of the intermediate type already discussed. 
It has not, in the present investigation, been 


possible to elucidate the factors which control the 
. formation of two-liquid or eutectic-type diagrams in. 
' region C of Fig. 3; but it is clear that within this. 


In Fig. 3 we have plotted the size factor of each : 


element and jS is the corresponding value for the , 


smaller atomic species, against a 


factor’ , where A0 is the difference between 


A8 
4(8;+ 0a) 


‘temperature : 


the melting points of the elements and 0, and 6, , 


are the melting point temperatures on the absolute 
scale. 

Fig. 3 may conveniently be divided into three 
regions, A, B and C. In region A, where the size- 
factor and temperature-factor are limited by the 
values 30 per cent and 0-175 respectively, all systems 
are of & simple eutectic type (Fig. 2), in which the 
eutectic point is moderately near the centre of the 
composition scale. In region B, where the size- 
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Size factor 





0 0-2 0-4 0-6 
ABI? (0, + 064) 

€ Points corresponding to two-liquid systems 

© Points corresponding to euteotic-bype systems 


Fig. 8 


0-8 1-0 


zone & large temperature-factor tends to be associated 
with a eutectic diagram of the intermediate type. 
H. J. Axon 
Research Laboratory, 
Associated Electrical Industries, Ltd., 
Aidermaston. 


! Hume-Rothery, W., Inst. Metals Mon., No. 1 (1944). 
3 Briggs, T. R., and Benedict, W. 3., J. Phys. Chem., 84, 178 (1980). 


Instability in Pipe Flow 
Was considering the conditions necessary for the 
stability of laminar flow in a cylindrical pipe, it may 
be assumed that the following quantities are involved : 


_ transverse velocity gradient (dv/dx) at the point. 


considered ; distance (x) of the point from the wall; 


; and kinematic viscosity (v) of the liquid. 


The dimensionless group arising from these 
quantities is 
(dæ) v 


uem 


= =. F (eke) — ake, 


where gRe is the localized Reynolds number T 


In fully developed laminar flow the maximum value 
of G occurs when cz = d/3, where d is diameter of 
pipe; and this maximum value ‘is 


3 Bid | 
: z Gmax T Ei 


8 
Re. 
gg e 


From’ the S onsraliasd ‘velocity- distribution. curves. 
(for the flow near the entrance to a pipe) given by 
Nikuradse!, it may be shown that the value of Gmax. 
increases downstream, as shown in Fig. 1, where X is 
downstream distance from the entrance. * A value. 


_ of about 2,000 is frequently assumed for the critical 
. Reynolds number : : the corresponding valve of Gmax: 


is about 592. 
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Fig. 2 shows the variation of the position of the 
‘point of instability’ (G — 592) as a function of 
Reynolds number (Re). From Fig. 2 it appears that 
this ‘point of instability’ approaches the entrance 
as the Reynolds number is increased. 

The precise shape of the curve in Fig. 2 can, of 
course, only apply to flow examples in which the 
generalized velocity-distribution curves of Nikuradse 
are actually obeyed. l 

In Fig. 2, with flow at a constant Reynolds number, 
the position of the ‘point of instability’ is fixed. If 
disturbances arrive at this point, the flow should 
become turbulent ; but if the disturbances have died 
away before they reach this point, laminar flow 
should persist. These inferences have an obvious 
bearing on the so-called ‘higher critical’ phenomena. 
, R. B. WHITTINGTON 

E. W. S. ASHTON 

Engineering Department, 

University of Manchester. 

July 1. 


1 Nikuradse, J., cit. Prandtl, L., and Tietjens, O. C., “Applied Hydro- 
and Aero-Mechanies'' (McGraw-Hill, 1934). 





Fish Farming in the Belgian Congo 


Dr. €. F. HrckniNG! recently- gave a survey of 
fish farming in the Middle and Far East. He men- 
tioned that the best results were obtained in Africa 
with species of Tilapia (Percomorphi, Cichlidz).' 
The study of fish-farming problems being one of the 
principal objects of the Fisheries Research Station at 
Elisabethville (Belgian Congo), it may be of interest 
to describe some of our observations and results. 

Before trials of fish culture were made in the 
Belgian Congo, it was, already known that some 
species of Tilapia lent themselves more or less to 
pond.cultures Local species were used in different 
parts of Central Africa: Tilapia nigra Gthr. in 
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Kenya? «nd Tilapia kafuensis Blgr. in Northern 
Rhodüsif. In the Union of South Africa, trials were 
made with Tilapia .mossambica Peters, Tilapia 
Sparmani A. Smith, Tilapia nigra Gthr., Haplo- 
chromis moffati Cast., and Serranochromis thumbergit 
Cast;. The results published concern mostly the 
growth and the biology of these fish. Data’ about 
production are rather scarce. At the Station of 
Chilanga (North. Rhod.) a pond stocked with Tilapia 
kafuensis Blgr., where the fish-wereé intensively fed, 
gave & produetion equivalent to 1,200 Ib. per acre 
per annum (1,342 kgm. per hectare per annum). 

Since 1943, trials with! indigenous species of 
fishes of the Congo Basin have been undertaken in 
different parts of the country, especially in Elisabeth- 
Those scattered trials, by private enterprises, 
proved that some species of Cichlide are growing 
and breeding well in ponds. Unfortunately, the 
experiments were made with mixtures of different 
species. 

The Mission Piscicole du Katanga (1946-47) 
repeated the experiments, taking care to separate 
the species involved. Carrying on the work of the 
Mission Piscicole du Katanga, the Fisheries Research 
Station, Elisabethville, got some very interesting 
results. 

Tilapia sparmani A. Smith and Tilapia nigra 
Gthr. (introduced previously from Kenya), although 
breeding in ponds, did not give satisfactory results. 
The best results were obtained with Tilapia macrochir - 
Blgr. and Tilapia melanopleura Dum. We already 
know something about their breeding?. 

Like two good pond-fishes of the Far East, 
Osphronemus olfax Bikr. and Ctenopharyngodon idellus 
Cuv. and Val., Tilapia melanopleura Dum. is a plant- 
eater; two hundred fingerlings took no more than 
ten months to eliminate from a pond of 7 ares (0-17 
acre) a dense vegetation of Leersia hexandra. The 
fish like also Potamogetum, Hydrilla, Lagarosiphon, 
etc., and eat very well boiled sweet potatoes, banana 
foliage and other greenstuff. T. Vaughan Jones’, 
who last February, after a visit to our Station, took 
some fingerling Tilapia melanopleura to the Station 
at Chilanga, was able to confirm these observations. 

Our experiments further indicate that Tilapia . 
melanopleura is adaptable to different waters and 
withstands handling. Tilapia macrochir Blgr. is 
principally a plankton-eater. It does not eat weeds 
but likes the micro-organisms fixed upon it. Arti- 
ficial feeding with mill waste gives excellent results. 

Both species seem to have the same rate of growth 
(up to 250 gm. eleven months after being spawned). 
It is therefore not surprising that high yields can be 
obtained with these species. A pond of 85 ares 
(about 2 acres) was manured in July 1947 and 121 
Tilapia macrochir weighing 10 kgm. put in. From 
March 1948 the fishes were fed with maize waste. 
Eleven months after the beginning of the experiment 
4,000 kgm. of fish were collected, which is equivalent 
to 5,135 kgm. per hectare per annum (4,574 Ib. per 
acre per annum). 

It is easy to understand the economie value of 
these fishes in countries where food is rather scarce. 
They immediately transform the plankton and green 
plants into valuable foodstuffs. No materials of food 
value for man are needed for their artificial feeding. 
The two species, being of complementary. feeding 
habits, are able to use a great part of all the available 
food in a pond. Their breeding habits are sufficiently 
different to avoid competition between them. 
Although we have already very interesting results 
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with mixed populations, the ratio of thejtwo species 
is not yet fully determined for ponds o: afferent 
productivity. 

It may be of interest to direct attention to the 
fact that Tilapia melanopleura Dum. is & good agent 
in malaria control. The fish eliminate the floating 
and semi-submerged vegetation, which are breeding 
places of the malaria-carrying A. gambiœ and A. 
funestus. Further, the fry eat mosquito larve. 

. All over the country the cultivation of both these 
Tilapia is growing rapidly. Nearly all the ponds 
and dams are stocked with fry coming from the 
Tilapia-strains of this Station. Some fingerlings have 
already been sent abroad. 

Further details concerning the biology and the 
culture of these Tilapia will be published in the 
annual report of the Station. 
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A. E. ng BONT 
Fisheries Research Station, 

Elisabethville, 

Belgian Congo. 
! Hickling, C. F., Nature, 161. 748 (1948). 
? Copley, Hugh, Review of Kenya Fisheries (1947). 
* Vaughan Jones, T., Game and Tsetse Control Dept. Ann. Rep. 1944. 
* Union of South Africa, Inland Fisheries Dept., Ann. Rep. 19M. , 
* Huet, M., Actes du Congrés Limnologique, Suisse 1948 (in the press). 
* De Bont, A. F., Halain, C. P., Huet, M., and Hulot, A., Min. des 
z Col. Belgique (1948). 

7 Vaughan Jones, T., Game and Tsetse Control Dept. Ann. Rep. 1948, 


Amino-Acids in the H zmolymph of the 
Dragon-fly Nymph, Aeschna cyanea 


ALTHOUGH it is well known that the non-protein 
nitrogen coutent of insect hemolymph is high and 
that a large proportion of it is present as amino-acids, 
few investigations have been made as to their nature. 
Florkin and Duchateau: showed that the hemolymph 
of Dytiscus marginalis contained small quantities of 
histidine and tyrosine, and reported the absence of 
arginine, tryptophane, phenylalanine and cystine. A 
more thorough analysis by Ussing? revealed the 
‘presence in the blood of Melolontha vulgaris of lysine, 
arginine, histidine, tyrosine, leucine, valine, trypto- 
phane and almost certainly * hydroxyproline. The 
latter is also present in the blood of Oryctes nasicornis, 

We have investigated the haemolymph of Aeschna 
cyanea, using the technique of partition chromato- 
graphy on filter paper of Consden, Gordon ang 
Martin’. 

Small quantities of blood (about 3 mm.*) run on ü 
partition chromatogram, using water-saturated phenol 
as solvent, gave coloured spots with ninhydrin, the 
Ry values of which (0-38 and 0-55) corresponded 
with those of glycine and alanine. With increased 
amounts of blood, spots corresponding in position 
to leucine or isoleucine, valine and proline were found. 

To detect the presence of amino-acids occurring 
in smaller amounts, concentrated extracts were pre- 
pared by evaporating the blood from one larva (about 
100 mm.?) to dryness in a vacuum desiccator, sus- 


pending in about 15 mm.? of 60 per cent alcohol,” 


centrifuging, and using the supernatant solution., 
Thus the amino-acids were concentrated while the 
protein and most of the inorganic salts remained, 
undissolved. The nitrogen content of the whole 
blood was determined by an ultra-micro-Kjeldahl 
method on a small sample (0-7 mm.?) removed before 
concentration. A typical result was: total nitrogen, 
529; protein nitrogen, 311; 
218 mgm. per cent. Amino-acids identified : 
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non-protein nitrogen,' 
serine,’ 
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glycine, lysine, alanine; tyrosine, valine, leucine or 
isoleucine, proline. 

Since proline is easily recognized by its ninhydrin 
colour and because the Ry: values were sometimes 
lower than expected, values for every spot were re- 
caleuiated.using the proline spot as standard (Rp 
value = 1-0). : 

The results! were confirmed by running sim- 
ultane. tsly a bloo extract, and a blood extract to 
which was acded oné «: more of the suspected 
‘amino-acids. 

The results for a nun.ver of different animals are 
summarized in the accompanying table. 


"Rp-values at room temperature 














Blood 
. Pure Pure extract | Blood extracts: 
Amino-acid | amino-acid | aming acid | (animal | average for 16 
in bid 18B) runs 
MEI s 0:36 .|! 0-86 0-37 0-36 
` Giyvine 0-45 044 0:44 j 0:44 
Lysine inn 0:55 0°54 0:53 
Alanine 0-63 0:64 0-65 0-05 
Tyrosine _ 0°70 0:72 0:75 0:72 
Valine 0:85 eem 0:87 0:86 
Leucine or 
isoleucine 0-94 = 0:04 0:03 
Proline 1:00 — 1:00 1:00 











From these experiments and those with untreated 
blood it appears that glycine, alanine, valine and leu- 
cine are present in the greatest concentration. Proline 
and tyrosine occur in moderate amounts and serine 
and lysine in small quantities. 

Confirmation of these results was provided by the 
two-dimensional technique using phenol and collidine 
as solvents, except that no serine was demonstrated. 
Arginine and lysine are possibly present, and 
relatively large amounts of a substance, possibly a 
peptide, which runs at the same speed as alanine in 
phenol but somewhat slower in collidine. 

Further experiments are in progress on the blood 
of other insects, and attempts are being made to 
obtain quantitative results. 

RICHARD RAPER 
JOHN SHAW 
University of Durham, 
King’s College, 
Newcastle-upon-Tyne. 
July 14. 
1 Florkin, M., and Duchateau, G., Bull. dead. Roy. Belg., Cl. Sei., 
98, 373 (1942). 
3 Ussing, H., Acla physiol. Scand., 11, 61 (1946). 


* Consien, Xt. G Gordon, A. H., and Martin, A. J. P., Biochem. J., 88 
224 
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Growth of Culex molestus under : 
Sterile Conditions 


Aedes egyptt and Culex pipiens are the only two 
mosquitoes which have hitherto been reared from 
egg to adult under sterile conditions. It is interesting 
to note that the autogenous Culex molestus can also 
be bred without difficulty on sterile media. The 
following media were found suitable for this purpose 
(all experiments were carried out at a temperature 
of 28? C.). 

(1) Dried or fresh yeast (autoclaved) 1:2 gm. to 
15 ml. distilled water to which 25 eggs of C. molestus 
were added under sterile conditions. On this medium 
the mosquitoes developed from eggs to adult in 
10:5-13 days; but the adultsewere not viable. 

(2) Water, dried yeast and the following vitamins : 
thiamin, riboflavin, pantothenic acid, niacin, ‘pyrid- 


v 


'(Trager's modium for A. æœgypti). 
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oxin, folic acid (each 10 y per ml.), biotin (0:14 y per 
ml). This was the optimum medium, and the de- 
velopment from egg to adult took 7:5 days. The 
mosquitoes were viable. Obviously 1-2 gm. of the 
best samples of yeast available did not contain suffi- 
cient of the above factors to produce viable adults. 

(3) Liver extract and dried yeast (autoclaved) 
Development 
from egg to adult took 14 days, and the adults were 
viable. Water extract of the same yeast and liver 
extract allowed development from egg to adult in 20 
days; but the adults which emerged were not viable. 

(4) Water, glucose (0-1 per cent), a mixture of 
salts (0-2 per cent), casein hydrolysate (2 per cent), 


the above-mentioned vitamin B complex (but with. 


only 7:5 y biotin per ml) and ascorbic acid (160 y 
per ml. Although development on this medium 
was relatively slow (eggs to viable adults in 25 days) 
it proved to be the most suitable for studying the 
nutritional requirements of all stages of Culex moles- 
tus. Thus in the absence of pantothenic acid, all 
other factors being present, there was no develop- 
ment beyond the first instar; in the absence of 
thiamin, riboflavin or pyridoxin the larve die in the 
second instar; in the absence of folic acid, the larve 
reach the fourth instar but never pupate. In the 
absence of niacin, the whole developmental cycle 
lasts 42 days, and the adults are viable. In the 
absence of biotin the cycle lasts 36 days, but the 
adults are not viable. Ascorbic acid is not essential 
for complete development of viable mosquitoes, but 
in its absence the cycle is prolonged to 29 days. 
' Tt is interesting to note that the viable females 
raised on sterile media were autogenous and laid 
eggs in the absence of any kind of nutrition. Full 
details will be published elsewhere. 

I wish to thank Prof. 8. Adler for his advice and 
irterest in this work. 
i | E. P. LICHTENSTEIN 
Department of Parasitology, 

Hebrew University, 
Jerusalem. 
April 4. 


Receptor Organs in Tunicata 


Noruine was known of tunicate receptors before 
1899, when Herdman!, in his description of Ascidia, 
mentioned a few structures that might act as re- 
ceptors, but gave no proof or details. Lorleberg?, on 
the other hand, stated in 1907 that in Stylopsis 
“there is complete lack of sense cells", Hecht? could 
not find any receptor organs besides the tentacles 
and margins of the siphons. Dast showed for the 
first time definite receptor cells in the test and mantle. 


. He demonstrated red pigmented cells which act as 


photoreceptors. Besides these, the tentacles and 
dorsal tubercle have been mentioned by various 
workers as having definite receptor functions. I have 
found a new structure in Ciona, in the intersiphonal 
region, which appears like an eye-spot and.is de- 
finitely a photoreceptor. No mention of this structure 
is found in the various accounts of Ciona given by 
different authors. This eye-spot can be easily seen 
when the atrial aperture is wide open. It lies on the 
wall of the mantle just behind the base-of the atrial 
siphon on its dorsal aspect. It is specially conspicuous 
in dark-adapted animals. 1.23 

I have made investigations on the receptor organs 
and the responses of the ascidians Ciona, Ascidiella, 
Styelopsis and Herdmania, to mechanical stimulation, 
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gravity, light, temperature and osmotic pressure, a 
complete account of which is being published else- 
where. The main receptors in Tunicata are as follow : 

l. Tüangoreceptors : (a) cells scattered in the non- 
vascular areas of the test, especially the test of the 
siphons; (b) cells covering the smpulle in the 
vascular areas of the test ; (c) marginal cells, specially 
sensitive to vibrations of water or substratum, of the 
siphons; (d) tentacles. Stimulation of (a), (b) and 
(c) causes direct reflexes, while stimulation of (d) 
causes a crossed reflex. 

2. Photoreceptors: (a) red pigmented squamous 
epithelium of the siphonal lining in all tunicates ; 
(b) red-pigmented epithelium of the vascular ampulla, 
in Pyurids; (c) eye-spot in Ciona. 

3. Gusto- and olfacto-receptors : (a) tentacles react 
to dilute acids, alkalis and different concentrations 
of sea-water; (b) dorsal tubercle—probably both for 
smell and taste (Metcalf and Hunter’). 

4. Rheoreceptors: margins of the siphons—not 
only do the siphons bend to face & water-current, 
but they also bend upwards against gravity.. ] 

5. Thermoreceptors : the cells lining the siphons 
&re very sensitive to changes in temperature, although 
the tentacles must also be an aid to the tunicate in 
registering temperature. 3 

I have also demonstrated that, contrary to what. 
was believed hitherto, Tunicata have positive as well 
as negative responses. 

k S. M. Das 

Department of Zoology, 

University, Lucknow. 
June 30. 
1 Herdman, L.M.B.C. Memoirs, 1 (1899). 
* TLorleberg, Z. Wiss. Zool., 88, 212 (1907). 
* Hecht, J. Exp. Zool. Philadelphia, 25, 229 (1918). 
* Das, J. Morph., Philadelphia, 89, (3), 589 (1936). 
5 Metcalf and Hunter, J. Roy. Mic. Soc. (1901). 


Site of Action of D.D.T. and Cause of Death 
after Acute D.D.T. Poisoning ^ 


EXPERIMENTS were carried out with Periplaneta 
americana and Rana esculenta, after injection with 
a D.D.T.-emulsion. Action-potentials from the n. 
eruralis (== 5th nerve, Pringle) of the second thoracic 
ganglion of Periplaneta were recorded with a special 
pre-amplifier and a cathode-ray oscillograph. No 
differences were found between normal and D.D.T.- 


‘treated animals in the following preparations: 


. 


(1) crural nerve only connected with the second leg ; 


(2) crural nerve only connected with the second 


thoracic ganglion, which was isolated from the other 
ganglia and from all peripheral nerves. Hence the 
D.D.T. causes no increase of spontaneous activity of 
the sense, organs of the leg, nor of spontaneous motor- 
activity from the isolated ganglion. However, when 
the reflex path was intact (or partly intact—crural 
nerve connected with second leg and second thoracic 
ganglion), the. action-potentials of D.D.T.-treated 
animals showed an abnormal increase in frequency. 

These facts suggest that the specific action of 
D.D.T. is a facilitation of synaptic transmission... A 
direct proof of this assumption can be given with a 
‘spinal frog’, where the homolateral contraction of the 
m. gastrocnemius was recorded after stimulation’ of 
the peripheral stump of the n. ischiadicus, and the 
contralateral reaction (through the spinal cord) after 


. stimulation of the central stump of the same nerve. 


‘It is well known that a contralateral response does 
not follow one single induction shock; two or even 


~ 
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more shocks being necessary to activate the moto- 
neurones. After D.D.T. treatment, however, one 
single stimulus, even a weak one, induces a high 
contralateral contraction. This phenomenon was 
studied in a wide variety of experiments, with 
different kinds of stimulation. These experiments 
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show that the specific cause of D.D.T. symptoms isa . 
facilitation of synaptic transmission. The question ' 


arises whether. this fact can explain the cause of 
death after D.D.T. poisoning. 

The answer is given by the same kind of experi- 
ments, carried out at a later stage of poisoning. The 
preparations then fail to give any contralateral 
response, even after faradic stimulation, while stimu- 
lation of the peripheral stump of the sciatic nerve 
(of the same animal) causes a normal reaction. Thus, 
a period of synaptic facilitation is followed by & 
' synaptic block. This synaptic inhibition is, of course, 
not restricted to the sciatic region of the spinal cord, 
but represents a general blocking action of D.D.T., 
which causes the death of the animal. 

The production of central inhibition could also be 
recorded with Periplaneta, although it takes a longer 
time to become perceptible. Besides the action of 
D.D.T. on the central nervous system, there is 
evidence of a specific action on the myoneural 
Junctions or on the muscles of the leg of the cock- 
roach. This will be discussed elsewhere. 

On the other band, D.D.T. had no specific action on 
the sense organs of the leg of Periplaneta or Rana 
(either skin-receptors and proprio-receptors), or on 
the peripheral nerves, or on the electro-encephalogram . 
of Rana. 

Experiments to detect any action of D.D.T. on 
the spontaneous activity of the nerve cord of Peri- 


planeta are in progress, although the facts mentioned . 


above make the existence of such an action im- 
probable. 

These investigations were carried out under tke 
auspices of the National Council for Agricultural 
Research (Toegepast Natuurwetenschappelijk Onder- 
zoek). Details of the work will be published elsewhere. 

D. DRESDEN 
Laboratory of Comparative Physiology, 
. University, Utrecht. 
Aug. 4. 


Occurrence of Acanthocephalus rana Schrank. 
in Great Britain 


Acanthocephalus rane Schrank. (= Echinorhynchus 
rane Schrank. = Echinorhynchus heruca Rudolphi.), 
the only known Acanthocephalan parasite of the 
frog, has rarely been found in Great Britain. The 
only known recorded occurrences are by Elmhirst!, 
who found it in the common frog Rana t. temporaria, 
and Baylis*, who records its occurrence from West- 
morland in a ‘newt’ and in the common toad. 

Twenty-seven specimens were discovered in the 
duodenum of a single frog (Rana t. temporaria) during 
& routine dissection in November 1047. Unfortunately, 
frogs from two localities were mixed before exam- 
ination, and the infected frog may have come from 
either Carnki (Cornwall) or from Newdigate (Surrey). 
Nineteen of tho individuals were measured while 
still alive, and were found to consist of both males 
and females; males 7:0-10:0 mm., females 17:0— 
35-0 mm. Of the nineteen individuals determined, 
Seven were males and twelve females. Mature eggs 
were present in all the females examined, and were 
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extruded from one specimen on removal to saline. 
None of the males had the bursa copulatrix extruded, 
' and all were hanging free in the lumen of the duo- 
denum when discovered. 
In the few individuals examined, the number of 
_ proboscis hooks and longitudinal hook-rows corre- 
sponded with the results of Lühe (vide Meyer?) for 
German specimens—females having 18 longitudinal 
rows and the males 13 longitudinal rows, with four 
to six hooks in each row— rather than with the 
figures given by Van Cleave and Porta (vide Meyer’). 
Van Cleave found in four individuals examined 12 
: longitudinal rows with six to seven hooks in each 
row, and this appears to agree with Porta’s figures‘. 
Although the recorded instances of the occurrence 
of this parasite seem. to be rare, this may be due to 
‘lack of observation. In Germany and Austria the 
parasite is common in newts, toads and salamanders, 
as well as in the common frog. Heavy infections in 
Rana t. temporaria L. (as much as 50 per cent) occur 
‘in Germany? ; but it appears to be much less common 
in France and Italy. It has been recorded only once 
in North America (Van Cleave?) from Diemyctylus 
viridescens at Baltimore, Maryland. Van Cleave con-. 
sidered the parasite to be rere in North America, 
‘as subsequent examination of Amphibia failed to 
‘yeveal further specimens. This rarity is possibly 
correlated with the absence of the secondary host 
' Asellus aquaticus L., which though common through- 
out Europe has been recorded in America only in 
Labrador and at Hopedale’. A. rane was recorded 
from the Dnjepr by Kostylew (vide Meyer*), in 1926. 
Yt is hoped that further research and more careful 
obssrvation of British Amphibia will throw more 
light on the distribution of this interesting species. 
R. Pmiurs DALES 
Queen Mary College, . 
University of London. 
July 16. 
1 Elmhirst, R., Glasgow Naturalist, 4, 89 (1912). 
; * Baylis, H. A, Ann. and Mag. Nat, Hist., (11), 4, 497 (1939). 


‘3 Meyer, A, *"Bronn's Klassen und Ordnungen des Tierreichs’’, 4, 
Abt. 2, 145 and 283 (1938). 


i Van Cleave, H. J., J. Parasitol., 1, 176 (1915). 
* Richardson. H., Bull. U.S. Nat. Mus., No. 54 (1905). 


Colpomenia sinuosa (Mert.) Derb. et Sol. in 
Scotland 


I wisa to record the finding of Colpomenia sinuosa 

, (Mert.) Derb. et Sol., near Stornoway in the Isle of 
‘Lewis. The plants were found growing in shallow 
pools on Corallina officinalis L. at Aignish, on the 

; Broad Bay side of the Eye Peninsula in July, 1947. 

' The first record of this alga in Seottish waters 
was made by Dr. M. D. Dunn!, who found it at St. 
Andrews in the summer of 1938. As it is now known 
to occur all round the Irish coast*, these two Scottish 
records show that it may also be found elsewhere on 
the coast of Scotland. 

. I would be pleased to hear of any other Scottish 
.stations for this alga, so that its distribution in 
Scotland may be known. . 

HELEN BLACKLER 
, Gatty Marine Laboratory, 
; University, 
St. Andrews, 
Fife. . 
'! Dunn, M. D., Trans. and Proc. Bot, Soc. Biin., 32, iv oy 
"prennan A. T., Irish Nat. J., 8 (1945). Blacklor, Mp C. 


J., 6, No. 8 (1937) ; 7, Nos. 7 and 8 (1939). Tou EAE 
dri Nut. 'J..8, No. 2 (1085). Rees, K., J. Ecol. 28, No. 1 (1995). 
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Abnormal Serum Protein in Parenchymatous. 
Liver Diseases 

SEVERAL colloidal sorum reactions have been pro-' 

posed during recent years fot revealing damage of the 

liver parenchyme: the cephalin-test (Hanger), the 


colloidal gold and thymol tests (Maclagan) and the, 


colloidal benzoin and shellac, testst. Most authors 
suppose that increased gamma-globulin forms the 
basis of'these tests, but it has been suggested that 
-prta denis may be responsible, too..  ' 

In fractionation experiments with variable con- 
“eentrations of alcohol at low temperature (5—10° C.), 
we found that normal sera causéd precipitation only 
in alcohol concentrations higher than 20 per cent ; 
sera of hepatic cases; on the other hand, gave 
precipitations in 6-10 per cerit alcohol. No pre- 
cipitation óecurs when alcohol is diluted with 0-9— 
10 per cent sodium chloride or when twice-distilled 
water is added without alcohol, or uen. the pH. of 
the diluted alcohol is less than 5-5: í 

The protein fraction precipitated with 10 per cent 
alcohol is insoluble in water, but is readily soluble in 
0-9 per cent sodium chloride ; itis partly precipitated. 
with 30 per cent saturated, and completely preci- 
pitated with 50 per cent saturated, ammonium sul. 
phate. Saturated sodium chloride solution preci- 
pitates the greater part of it.. , The iso-electric point 
is about pH 5:5: The tryptophane. content varies 
between 3-0 and 3-8 per cent. The serum concen- 
‘tration of this fraction, present in all cases of 
parenchymatous hepatic damage, amounts to 1-3 per 
cent, forming a considerable, part (30-50 per cent) of 
the total globulin. 

The purified fraction gives positive colloidal 
gold, benzoin and Takata tests of the same intensity 


as does the corresponding quantity of serum; with - 


the remaining, non-precipitable protein, colloidal 
tests give negative results. ‘The effect of the isolated 
‘fraction on thymol turbidity is somewhat less than 
that caused by the corresponding quantity of serum. 
In Weltmann’s coagulation test, on the other hand, 
the isolated fraction is coagulated in presence of 
0:1 per mille calcium chloride; the higher values 
(0-2-0-4 per mille calcium chloride) obtained with 
total serum are the consequence of some unknown 
factor hindering coagulation. 


A. FISCHER 
C. SELLEI 
M. BRETÁN 
Second Medical Clinic, d 
University, Budapest. 
July 15. 


! Fischer and Wiltner, Acta. med. Scand. (in the press). 


S . 


increased Muscle Phosphorylase Activity in 
the Starved Rat ' 


. Ir was shown earlier that glucose uptake in the 
isolated rat diaphragm was reduced after & period 
of nou-carbohydrate,. high-fat diet!, and. that a 
spontaneous regulation of food intake took place in 
animals shifted from such a diet to a high-carbo- 
hydrate diet?. These physiological changes occurring 
after & period of carbohydrate deprivation, together 
with many other observations after starvation or fat- 
feeding by other investigators, suggest that the kind 
- of foodstuff taken by the animal (or human subject) 
determines in some way the metabolic pattern. 

It ‘is known that a decrease in insulip content of 
the ‘pancreas i is found after starvation or following a 
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fat diet?. Many observations seem, however, tc 


" point. to the fact that the change in-the metabolic 


pattern can take place independently of the hormona: 
status, for example, the dependence of the glucose. 
tolerance curvo and the rate of' depletion oi 
glycogen stores! on the previous carbohydrate. intake 
in the hypophysectomized animal. It is conceivable 
that a difference in cellular enzymatic activity is 
found in different metabolic conditions. 

To investigate ‘this problem we have undertaker 
a study of musclé phosphorylase activity in fed -ani- 
mals, in starved animals, and in animals on diets 
containing different amounts of carbohydrate. The 
results obtained in fasting animals ‘will be giver 


. briefly here. 


.Phosphorylase activity was studied by the methoc 
of Cori, Cori and Green’, determining the liberatior 
of phosphate during the process, ` 

glucose-1-phosphate — glycogen + phosphate. 

A crude extract of rat musclo was made after freezing 
with liquid air. The extract was filtered, adjustec 
to pH 6-1, and dialysed against running tap water 
The dialysed extract was diluted with a weak solutior 
of cysteine and addéd to tubes containing glucose-I. 
phosphate, glycogen and’ cysteine-glycerophosphate 
buffer. To some tubes adenylie acid was added. 
The tubes were agitated for one hour at 31°C. in a 
Warburg bath. After treatment with trichloracetic 
acid and filtering, the phosphate formed during the 
incubation period was determined as the difference 
between a zero value and a 60-min. value. The pro 
tein content of the.enzyme extract was estimated by 
the biuret method, standardized against human 
serum. In each experiment the muscle phosphorylase 
activity was observed in one fed and one fasted 
animal. 

The effect of fasting is shown in the accompanying 
table. The activity, both with and without adenylic 
acid, is consistently higher in the fasted animals. 


Muscle phosphorylase activity in fed and fasted rats 











Fed Fasted 
Num- | Phosphorus; Protein | Phosphorus | Protein | Dura- 
ber of | liberated |inreaction|: liberated jin reaction) tion of 
experi- (y) mixture Q) mixture fast 
ment 1* 2t | (mgm.) 1* 2t (mgm.) | (days) 
1 132 256 — 708 862 — 2 
2 80 304 5.8 304 278 6:2 8 
E] 34 56 5:6 174 214 5-4 9 
4 170 540 5:2 618 632 5:2 3 
5 33 75 5:8 284 412 54 1 
6 12 170 6:4 198 282 5'8 5 
7 54 246 6-6 874 744 66 2 
8 44 146 56 164 298 6-0 2 














tAdenylic acid added. 


"Without added adenylic acid. 


We are not suggesting, at present, any definit« 
explanation for the higher phosphorylase activity ir 
the starved animals. Studies are now being conductec 
on the phosphorylase activity during refeeding after 
fasting, in animals on diets containing different 
amounts of carbohydrate; and in animals shifted over 
from a low- or non-carbohydrate diet to a diet con- 
taining large: amounts of carbohydrate (starvation 
diabetes). It is proposed to investigate other enzyme 
systems in intermediary carbohydrate metabolism, 


. for example, the hexokinase system and the system 


of oxidative phosphorylation in animals on different 
dietary regimes. 

The results obtained appear to indicate profound 
changes in the pattern of intermediary carbohydrate 
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lism depending upon the previous food intake 
d animal. They may help towards a better 
tanding of the factors governing the metabolic 
pys òn different diets, and especially the many 
iccumulated on the effect of fasting or fat- 
on carbohydrate metabolism. In general, 
Stress the importance of ascertaining the 
bnal status of the animal in carrying out 
atic studies. 
ptailed report will appeer elsewhere. "We wish 
ss our appreciation to Prof. E. : Lundsgaard 
-interest ahd helpful counsel in conducting 
' experiments. 

: KNUD LUNDBÆK ` 

rtment of Medical Physiology, 

Jniversity of Copenhagen. 

; EWALD S. Goranson 
mmepoportiment of Physiology, 
University of Toronto.  ' 
July 7. : 
‘ek, K., and Stevenson, J. A. F., Fed. Proc., 7,75 (1948). 
2 K., and Stevenson; J. A. F., Amer. J. Physiol., 161, 530 


Mayet Haist, R. E., and Ridout, J. H., J. Physiol., 97, 107 


cker, P., Somogyi. M., and a T. E., Proc. Soc. 
4. Biol. and Med., 36. 802 (1937). 


V. G^, and Potick, D., Rev, Soc. Arg. Biol., 17, 289 (1941). 
» Le T., “Recent Progressin Hormone Research”, 1, 147 (1947). 


on Cori, G. T., and Green, A. A., J. Biol. Chem., 151, 39 
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ple Method for Direct Comparison ofthe 
pe... Effect of the Barbiturates on the 
Respiration and Circulation 


'26, Knaffi-Lenz! introduced a method for the 
7 of digitalis preparations by determining the 
! lethal dose on intravenous injection in 
tized guinea pigs. The method, which may 
for all kinds of cardiae glucosides, has since 
official in, for example, Britain? and Sweden?. 
ig to this procedure, the solution to be tested 
uced into the vena jugularis under constant 
and at constant speed (either from a burette 
Aariotte stopper or with a motor-driven 
apparatus). The lethal dose is determined 
observation of the cardiac standstill (con- 
1e details of the procedure, see, for example, 
«nss Bech* and Goldberg’). The number of 
equired is determined by the degree of 
one wishes to give the results; this may 
ited with the help of the usual statistical 


r method can also be used for comparison 
ressant effect of the barbiturates on the 
and circulation. The guinea pigs in this 
amsthetized with urethane. The dose rə- 
roduce cessation of the respiration may be 

by direct observation, although a self- 
device is, of course, also possible. When 
ceases, the dose and time are noted, the 
opened and artificial respiration by a 
prepared connexion between the trachea 
ing pump is started. The cessation of 
ivity is observed as in the Knaffi-Lenz 
;the dose and time required are noted. 
muired for the cessation of respiration 
tivity are thus determined on one and 
El. The concentration of barbiturate, 
in solution in the form of an alkali 
t the dose required for the cessation 
ity will be about 1 ml. per 100 gm. 
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Doses required to produce cessation of respiration and circulation 
in guinea pigs after intravenous Injection of some common barbiturates 


Con- 


cen- Doe for re- pose for 


iratory as 
standstill ¢ (R) irii (C)} per- 
(m1./100 gm. | (m1./100 gm.| cent- 
body-weight) body-wt.) | age) 


R/O 
: "| tra- 
Barbiturate tion 


Sodium 5-izo- 
amyl-5-ethyl- 
barbiturate 


0-750 019 


17 | 0°1840-019 


methyl ‘eyelo- 
hexenylmethyl 
barbiturate 
CEvipal 
sodium’) 2-2 7 
Sodium igopro- : 
pyl--brom- 
allyl- N-methyl - 
barbiturate 
(*Narkotal') 
Sodium 5-ethyl- 
5-(1-methyl- 
butyl)-thio-* 
barbiturate 
(‘Pentothal 
sodium’) 1:2 


0'055 40:015 | 09840039 


2:2 | 14 |0-055:E0-0042 | 0-72:1:0:030 


9 |0:0584:0:0057 | 1-02-40-048 





body-weight. The suitable rate of injection will then 


be approximately 0-5 ml. per min. 

A simple method for such comparisons is of great 
practical value, since it has proved that the depressant 
effect of the barbiturates on the respiration has shown 
a tendency to increase if their duration of action is 
diminished. 

In the accompanying table are given thé results 
of a number of experiments using the method de- 
scribed. ‘Amytal’, with its moderate duration, has 
been compared with intravenous anesthetics of 
ultra-short duration, such as ‘Evipal’, ‘Narkotal’ and 
‘Pentothal’. The depressant effect on the respiration 
of the last three preparations when injected intra- 
venously is, as seen from the table, both absolutely 
and relatively in & totally different class from that 
of ‘Amytal’. The dose required for cessation of circula- 
tion is in the case of ‘Amytal’ about four times as 
great as the dose inhibiting the respiration, while 
the corresponding value for the three other com- 
pounds:is about fifteen times. 

The ‘importance of artificial respiration after 
cessation of spontaneous respiration under intra- 
venous 'barbiturate anesthesia is demonstrated, in 
short, in an extremely striking way. The margin 
between cessation of respiration and cardiac activity 
respectively brought about by compounds of the 
‘Amytal’-type is not as favourable for a successful 
treatment with artificial respiration, although this is 
far from insignificant. For these preparations, which 
are chiefly used in ambulant practice and are admin- 
istered by mouth, the considerably smaller absolute 
toxicity on the respiratory centre is of all the greater 
importance. It is, of course, as a matter of fact, 
this form of toxic effect which determines the 
practical usability of the ordinary hypnotics. 

à Stren WiEsDLING 

Central Laboratories, 

AB Astra, 
Sóderiülje, Sweden. 
June 20. 
! Knafü- Lenz, E., J. Pharm. Ezp. Ther., 29, 407 (1920). 
> “Brit. Pharm." 623 (1932). 
* Pharm. Suec., 11, 788 (1946). e 
‘Burn, J. H., “Biologische Auswertuggsmethoden", 180 (Berlin, 


1937). 
5TFenss Bech, Ps Dansk Tidskr. Fa ., 10, 57 (1942). e. 


® Goldberg, L., Acta Physiol. Scand., 4, 178 (1942). 
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Esterification of Phthalic Anhydridé with 
Primary Alcohols at Room Temperature 


Ix a recent publication!, some investigations on the 
esterification-rate of dibasic acid anhydrides with 
primary alcohols at room temperature were recordéd. 
From the results of titration of acid anhydrides 
dissolved in the cold in primary alcohols, using a 


solution of potassium hydroxide in the alcohol as. 


titrating agent, it was concluded that mono-ester 
formation was instantaneous and quantitative, being 
'so rapid that comparison of rates of reaction was 
impossible. 

: We have. attempted to utilize this apparenti; 
„instantaneous reaction in the preparation of .certain 
-half-esters of phthalic acid, but soon discovered that 

the expected product was only obtained in very small 

| yields,-if at all. Even after prolonged periods, sub- 

‘ stantial amounts of unchanged phthalic ‘anhydride 

l were recovered from the mixture. ‘Titration of the 

' mixture by the method of Siegel and Moran did, 
however, give results in agreement with the fo rmetion 
of a half;ester. 

We consider that these apparently contradictory 
findings become reconciled if the esterification re- 
action is catalysed by the ‘addition of the titrating 
agent. It is therefore incorrect to conclude that 
mono-esterification of a dibasic acid anhydride with 
& primary alcohol proceeds instantaneously and 
quantitatively at room temperature, as it only does 
so after the addition of potassium hydroxide, that 

< is, in the presence of a catalyst. 
B F. J. Bristow 


Imperial Chemical Industries, Ltd., 
(Paints Division), 
Wexham Road, 

Slough. 

July 14. 


1 Siegel, E. F., and Moran, M. K., J. Amer. Chem. Soc., 89, 1457 (1947). 


‘Photolysis of Organic Disulphides 


THE reactions following light absorption by pure 
organic disulphides in solution have not been studied, 
although the reactions are of great importance in the 
chemistry of wool, affecting both felting and shrink- 
age of the wool^?, Similar reactions occur in irradiated 
milk? and in petrol*. 

The absorption spectra of diphenyl., di-o-tolyl., 
and di-p-tolyl- disulphides were found to be similar. 
Absorption occurred below c. 3,000 A., with Amax.= 
2,450 A. 

Solutions of all three in organic solvents, as well 
as cystine in 3 per cent hydrochloric acid, were ex- 
posed to filtered light from a 126-W. mercury vapour 
Street lamp from which the glass envelope had been 

' removed. Measurements of the light flux by uranyl 
oxalate actinometry gave results in good agreement 
with those obtained using a thermopile-galvanometer 
combination. It was found that the disulphides were 
converted into the ecrresponding thiols, identified by 
the melting points of their metallic derivatives and 
estimated by amperometric titration with silver 
nitrate. The solvent was variously alcohol, n-hexane 
and ether. 

In view of the theoryh? which ' accounts for the 
EL: deweleped in irradiated wool by’ the presence 
of s pe acid produced from hydrogen sulphide, 
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which in turn came from a disulphide by 
chemieal reaction, tests were made repeat 
determine whether hydrogen sulphide was £ 

in these reactions also ; but no trace of any W 
Nor was sulphur a product, air having been 2 
from the reaction vessel. 

The quantum yield of thiol formation was " 
0:003 for diphenyl-, di-o-tolyl- and a ' 
disulphides respectively, and 0-020 for e» - 
hydrochloric acid. Jt was independent Y` ! 
perimental error (a) of the nature of the a >` 
(b) of the concentration of the disulphide, : '-^ 
the nature of the solvent used. The lov ^" 
for the cystine is explained by the sim 
liberation of ammonia in this case. i 

The following mechanism is adequate if a 


‘radical R—-S— be assumed formed, as has been 


in another cases. Free-radical formation is ene. - 
ally possible with light of wave-length: less 
4470 A., taking the energy of the SS bond t 
63-8 k.cal./mole. 


R—S—$-—R hy ^ R—S—S—R* ^ 
R—S—S—R* — 2 R—S-- : 
R—S— + M — ER—SH .- 
R—S—S—R*--M -» -R—S—S—R,. 
where M is & solvent molecule. Reaction D ¢ 


the fact that the quantum yield of thiol fo: 
is less than l. Its value indicates that an ai 
molecule lias one chance in 44 of decomposin ., 
it'is deactivated by collision. € 
I am indebted to the Commonwealth . ' 
Committee for a grant which made possible 
chase of equipment used. : 


W. E. 
Department of Chemistry, 
University, Sydney. { 
J uly 5. « 
"Mene P. Re and Speakman, J. B., Trans. Farad. 


a93 
"Ears M. L., and "Smith, A. L., J. Hes. Bureau Stan 
nr dadi Jackson, H. C., and Weekel, H. G, 0 , 
* Morrell, J. C., "Benedict, wW. T. and Egloff, G., Ind. 
28, 122 and 448 (1930). 


** Lieben, F., and Urban, F., Biochem. Z., 289, 250 (19! 


* Waters, W. A., “Chemistry of Free Radicals”, 78 (49 — 


“Pre-Natal Physiology" 


In his comprehensive and excellent rev. 
Joseph Barcroft’s “Researches on Pre-N: 
which appeared in Nature, 159, p. 383, Dr 
Marshal makes the following statemen» 
regard to the matter of permeability the a 
that, contrary to the views of Flexner, w» 
the number of layers in the foetal barrie 
perfect is the foetus at birth, . . .". Or 


' his book, Sir Joseph states that my colle: 


were interested in placental permeability 
placental ‘efficiency’. I should like to po: 
we have made no statements.about a pc 
tion between placental struissine i 
of the foetus at birth, and therm; ‘ug 
conflict with Sir Joseph's views o 5 
Lov. R 
Department of Embryology, . 
Carnegie Institution of Washington, 
Baltimore, Maryland: à 
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of t 
under. . « 
pathw: -gonference of the Atomic Scientists’ Asso- 
facts e yon on “Atomic Energy and Society" and 
feeding Energy and the Scientist" was held in the 


they «Jall, London, on October 30. A number of: 
nutriti ‘shed men of science addressed the con- | 
enzym qnd their speeches were followed by & general 

A de (i& While there was general agreement 


to exp’ ,4ns of scientific fact, the different speakers 
for b’ |. «gidely different interpretations upon the 


these -ational and international difficulties with | 
i[9 control, secrecy and individual freedom, . 
Depr reflected to a large extent their different, 


cal outlooks. Prof. R. E. Peierls in his open-, 
vemarks emphasized that the Association as 
;loes not adhere to any particular Political | 
."Bophy; its primary function is to spread a 
yledge of the facts and to provide a platform 


thu. ” m Cd discussion. 
* Lun vspects for the use of atomic energy in peace 
, dest aviewed by Prof. M. EÈ L. Pryce. Radioactive: 


ü ‘3, manufactured in atomic piles, have already 


‘Her of great value, particularly in medicine and 
ig di „gical and chemical research, for tracing the 
«Samo of reactions by the principle of marked atoms. 
‘Cor! spplications require relatively small quantities 


G active materials; the present, Harwell pile | 
pe able to satisfy all European needs. On the 
A Sin 2224; for the generation of electri¢ power in 
De E ‘es sufficient for industrial purposes, much 
Pr: chantities of fissile material would be needed 
sities that could readily be used for the 
^tion of bombs if required. Many technical 
bioass .p remain to be solved before atomic power 
minim an be put into operation, and it is not yet! 
anæst} that adequate supplies of the nuclear fuel, 
be user obtained, either by separation of uranium- 
become ‘1 natural uranium or by the process of 
Accordi .' from  uranium-238, or from thorium. 
is introc "ic age may still be half a century away. 
pressure . M. S. Blackett gave what he described as! 
with a . ítten'' analysis of the probable effects of 
injection ombs in future warfare. For. some time to 
by direcombs would be delivered to their targets by: 
cerning t nal aircraft, which would presumably have| 
Burn’, F te hundreds of miles over enemy territory, 
animals v.o attack by much faster jet fighters. With 
accuracy ament of at least ten planes for each target 
be cale mutual protection, the number of aircraft, 
method z to launch a surprise ‘annihilation’ raid! 
A sira & country’s industrial centres would be, 
of the ‘s thousand; preparations for an attack oni 
respira."scale could be detected” and would lead toj 
ease a..4. The effect of a single atomic bomb was 
quired dnt to about 2,000 lb. of ordinary bombs; 
ascerta ve than 1,000,000 Ib. of bombs were dropped 
registe; 5pe in the Second World War without by: 
respirar ces causing Germany to surrender. Russia 
thorax „far more severely than that from the German: 
previou ipn, yet was able to fight on to victory. Thus, 
and a i | Blackett’s opinion, it cannot be assumed! 
cardiac . “-i-kembs would bring rapid or even eventual 
method, gu. v .9 war’, and to embark on a, 
The doses ret,  7i«« conduct diplomacy by using it 
and cardiac ac 4 be very dangerous and could only 
game anime despair. , 
T must be nker was Sir George Thomson, n 
salt, is such thr s of the prolonged BERT eae 
of cardiac acti atomic energy which had taken p 


, 


In 3 
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in the United Nations Atomic Energy Commission 
&nd in its technical committee, on which he was the 
British representative. Only once was this com- 
mittee able to sign a unanimous report; but this 
report did contain the vital statement that control 
is technically feasible. For the rest there had been 
interminable wrangling. The Russians would begin 
with obviously impossible demands, such as the one 
that the United States should destroy its stock-pile 
beforé control was established, and then make 
grudging concessions so late that the other Powers 
had some cause for doubting their sincerity. Never- 
theless, Sir George thinks it is essential to continue 
the attempt to establish control, so that a country 
might have at least the security of a few months 
warning if an attack with atomic bombs was being 
prepared against it. 

Prof. N. F. Mott referred to the need for main- 
taining contact so far as possible with scientific 
workers in the U.S.S.R. and other countries. He 
agreed with Prof. Blackett that the use of atomic 
bombs would not bring speedy victory in another 
war, and pleaded for moderation and a spirit of 
compromise in the negotiations. The extremists 
were beyond the reach of argument; but ordinary 
people could be made to understand that there are 
common. needs transcending all our differences. 

In the discussion that concluded the first session, - 
Dr. E. U. Condon, a-welcome visitor from the United 
States, commented on the widespread belief that 
military strength is our only defence against Com- 
munism. He believed it is equally important to have 
a positive social policy, to show in practice that 
Western democracy provides a better and happier 
way of living. Other speakers asked. Prof. Blackett 
to elaborate some of his points, and there was both 
criticism and defence of his allégedly ‘pro-Soviet’ 
outlook. The question of the control of bacterio- 
logical weapons was also raised: Sir George Thomson 
replied that.he believed control would be far more 
difficult in that case, and that it would probably be 
best to make a beginning with atomic energy by 
itself. 

The second session of the conference was concerned 
with the effect which the development of atomic 
energy has had upon the individual scientific worker. 
Prof. Peierls described the difficult position which 
many men of science now occupy. On one hand, they 
are entrusted with secret information that affects 
national security ; on the other hand, they belong 
to the international community of science, which is 
pledged to the free exchange of ideas. It has been 
possible to maintain this dual role only becavse at 
present the information which has to be kept secret 
does not have any particular bearing on the funda- 
mental problems which interest the pure scientist. 
Information must be either secret or wholly inter- 
national; it cannot be restricted, for example, to 
the west of the Iron Curtain. The participation 
of Eastern scientific workers in helping to solve 
our fundamental problems would always be wel- 
come, even though they, like ourselves, might 
‘not be permitted to discuss certain things. We 
must accept the professional work even of. in- 
dividual scientific men whose personal political 
integrity may be in doubt; dnd in Britein, while 
the military -authorities must decide* whom ethey 
can trust with military secrets, scientific workers 
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‘doing ordinary academic work should have the, 
same freedom as other citizens, if individual liberty 
is to be preserved. u à « ^ 
Sir Henry Dale described the progressive restric- 
tions which have been imposed on the freedom of 
science in the last fifty years, in consequence of its 
increasing military importance. He said that the 
ideal of complete freedom. should be strenuously 
maintained, and that in the present'difficult cireum- 
stances the boundary between the free and the secrét 
: knowlédge should be kept as sharp as possible. One 
of the most distressing features of the present time, 
he said, is that scientific men in some countries are 
required-not merely to conform to a political ortho- 


. o 


doxy but also to uphold ‘specific scientific doctrines; 


for political rather than scientific reasons. A notorious 
instance is the genetics controversy in the U.S.S.R., 
in which the opponents of Lysenko, in particular 
‘Vavilov, have been dismissed from their, posts or 
disappeared. Where scientific, men are bound in their 
professional views by political considerations, scien- 
tific co-operation is obyiously impossible. 

Dr. E. H. Burhop considered that the type of inter- 
ference "with individual freedom represented by the 
Thomas Committee on Un-American Activities is a 
serious danger in the Western world. The’conference 
ended with a, lengthy discussion, devoted largely to 
the points raised by Sir Henry Dale on scientific 
freedom in the U.S.S.R. and on the merits of Soviét 
genetics. ` . >. H. R. AILAN 


THE PLACE OF BIOLOGY IN A 
^ — CURRICULUM" 
By Pror. H. GRAHAM CANNON, F.R.S. 


F. the teaching of -biology -there are two sharply 
defined aspects : there is the study of the structure 
of organisms correlated with their functioning, leading 
to knowledge of human physiology and the relation 
of man to tlie animal and plant kingdom. This may 
be looked on as a factual aspect while, on the other 
hand, there is the study of evolution and all that it 
implies and involves. This may be regarded as a 
cultural aspect. ME 
To take the factual aspect first. If there is one 
ihing:more than any other with which a child is 
intimately. associated it is with its own body. Its 
body should become its immediate concern, and all 
school children, whatever other subjects they may 
study, should be taught to understand in a simple 
manner its mechanism and structure. ‘But this is 
far front being the case; for we still live in an age of 
extraordinary prudery in which it is improper to 
discuss anatomical and functional details. This is 
brought out only too clearly when it is realized that 
there are no words'in ordinary use to describe such 
natural processes as defecation or micturition, and 
as regards the parts of the body, there are no names 
. in ordinary use for the external genital organs. Any 
words there may be are considered completely vulgar. 
Now a general elementary study of the human body 
taken as an ordinary subject for study, quite apart 
from the eduéative value that the child derives from 
knowing whát happens inside its own body when, 
say, a meal is taken, or when a schoolboy collapses 
eed after a ie rb yards sprint—quite apart 
rom this, the mere fact of taking this sort of study 


* Prt of an address at a joi Se te 
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along with his history or his language or his science 
would make him feel that here is something quite 
‘ordinary and not in any' way exceptional. He will 
then feel freé to discuss biological things, things about, 
himself, in an open manner, just as he would without 
hesitation discuss a problem of mechanics or history. 
In many schools it is the custom to have a visiting 
teacher, often a doctor, who appears spasmodically 
- to give short courses of lectures to the older students 
on what is sometimes called ‘personal hygiene’; but , 
this is all wrong. He comes to talk to the students 
about sex, and that is where the harm is done. Why 
should sex be singled out like this ? Why separate. 
the gut from the genital system? We professional 
bivlogists do not, and neither do university biological 
: students. 
the human body from the other subjects of study 
that tends to reinforce the Victorian prudery that 
"we have inherited and to retain those. awkward 
complexes resulting from suppressions which, are the 
curse of adolescent education. i 

Now as regards biology as a cultural subject, this 
is the aspect that I consider of-such value to the 
student who is to'specialize on the Arts side. All 
syllabuses, whether good or bad, start from the 
‘lower’ or structurally simple and lead up to the 
‘higher’ or complex advanced types. If this evolu- 
tionary story is properly dealt with, not as.a series 
of separate steps but rather a$ a gradual unfolding 
from simple beginnings of the complex organisations 
that we see at the top of the tree, then a student 
derives a new conception of life as a whole. He realizes 
that it is not only animals and plants that have 
evolved, but also all other things such as food and 
clothes, houses and motor-cars and, more important 
still, mental and social. activities. Civilization, in 
fact, that he sees around him, he realizes is something 
that has gradually evolved and which he has inherited. 

` The effect of this broad outlook on his other subjects 
cannot be over-estimated. How often is a student 
at school learning a language made to understand 

* that that language has evolved? Or, worse still, how 
often is the school-child, working at some narrowly 
.circumscribed period of history for the School Certifi- 
cate examination, impressed with the fact that history 
$$ the evolution of mankind ? : 

These, then, are the two main reasons why I con- 
sider biology should be a subject taught throughout 
the school and to all types of children. It is con- 
sidered proper by all educationists that certain furtda- 

' mental subjects such as arithmetic and English form 
an absolutely necessary part of any school curriculum. 
Has not the time arrived when it is just as important 
that the school-child, or the adult, for that matter, 
should know how his-own body and his own society 
work as that he should know how to ‘calculate com- 
pound interest or speak the king’s English ? : 

The views, I have put forward are nothing more 
than ideal views. So long as schools are tied down and 
‘cramped in their style by having to conform to 

` syllabuses of matriculation boards or standards of 
university scholarships, 
to devote the necessary time and t i 
power to deal with biology as I PREE E ( 
modern’. schools, however, where public examina- 
tions are not the determining faetor in the teaching 


curricultun, there is some hope th 
of biology may be possible. mS broad treatment 


It is this separation of the problem of: 


it is clear that it is not possible | " 


PUTES: 







n 
E 
b 


Í 
i 


+ 


NS 4130 December 25, 1948 NA T URE 


the value of & biological outlook to the school-child 
applies a fortiori to the adult. But here again, extra- 
murbl university teaching is largely bound up with 
the Workers’ Educational Association. This excellent 
educational organisation, however, is hampered by 
the constitutional custom that the adult students 
ask for whatever classes they feel they want. As a 
result, adult education has come to be looked on as 


largely a development of the Faculty of Arts. The. 


grown-ups ask for subjects such as psychology and 


economies, that naturally appear to them to bear ' 


directly upon their own lives. They do not realize that 
the subjects they choose are, as often as not, far be- 
yond their mental capacity; in fact, as some of us think, 


they are beyond the capacity of the ordinary under- , 
graduate, If they could be encouraged to study in a. 


simple and broad manner the elements of biology, then 
a great step forward could be made in education 
generally. 


CHROMATOGRAPHY FOR 
GENERAL CHEMICAL ANALYSIS 


RIGINALLY used for coloured substances, 
chromatography has been extended to deal 
with & wide range of colourless materials, by the use 


of suitable coloured derivatives or of indicators. . 


Sugars and related substances form an important 
class of this kind, for which chromatography has 
proved to be a powerful analytical tool, particularly 
within the last ten years. 

Messrs. Binkley and Wolfram* have themselves 
made important contributions to the subject, and 
their pamphlet appears at an appropriate time, when 
work in this field is expanding so rapidly ; it provides 
carbohydrate investigators with an up-to-date his- 
torical review and practical details of the techniques 
involved. 'The first section of this pamphlet gives & 
simple general description of the adsorption chromato- 


gram, with various details, such as selection of | 


adsorbents, construction and operation of the 
chromatogram and location of zones after develop- 
ment. The second section provides a comprehensive 
review of the literature up to the end of 1947. Most 
of this section deals, of course, with adsorption 
chromatography, since it is only very recently that 
partition chromatography, particularly on paper, has 
been applied to the sugars. The third section describes 
with experimental details some of the applications’ of 
chromatography to sugars; for example, resolution 
and quantitative estimation of mixtures, purification, 
control in the production of technical sugar products 
and end-group assay. 

Similar in size and presentation, “Introductory 
Notes on Chromatography"f covers a much wider 
field, ineliding vitamins, alkaloids, chlorophylls, 
carotenoids, vegetable and mineral ‘oils, amino- 
acids, inorganic ions and many other substances. 
Some of the applications are given detailed treatment 
in order to illustrate methods suitable for use in 


: analogous cases. A useful list of references is given, 


most of which occur within the last ten years, and, 
as in the case of the first pamphlet, mest of the 
ehromatography described is of the adsorption type. 
This pamphlet succeeds in condensing a great deal of 

* “Chromatography of Sugars and Related Substances," by v. W. 
Binkley and M, L. Wolfram. (Scientific Report Series No. 10. Sugar 
Research Foundation, fne., New York.) 


“Introductory Notes on Chromatography.” (British Drug Houses, 
Ltd., Poole.) 


1007 


information into its forty: pages and will be found 
‘useful as an introduction to the well known text- 
. books on chromatography. , 

Workers in both academic and industrial fields will 
find information of value in these two pamphlets, 
which are clearly written and attractively produced. 

. Those who have not already: adopted chromato- 
graphie techniques will be encouraged to do so after 
reading them. Chromatography may well prove to 
' be indispensable in many investigations.  . 
During the past year, the range of separstions has 
, been greatly widened by the.partition chromatogram 
and by chromatograms which are neither clearly 
&dsorption nor partition. Among recent advances in 
chromatography may be mentioned the use of 
dinitrophenyl, derivatives of amino-acids and pep- 
tides, the use of radioactive isotopes, and the employ- 
ment of new kinds of supporting media or modifi- 
cations of existing media in partition chromatograms 
for the purpose of dealing with non-aqueous solvent 
systems. The present period is thus one of rapid 
development, and it is therofore desirable that 
information on the most recent advances in chromato- 
graphy should be made available from time to timo 
; and with little delay. Perhaps this information might 
be issued ii the form of pamphlets similar to those 
reviewed here. R. CowsDEN 


NEW CHEMICAL LABORATORIES 
AT UNIVERSITY COLLEGE, 
Pe DUBLIN ; 


\ By Pror. T. S. WHEELER 


: HE honours degree courses in science in Univer- 

sity College, Dublin, have recently been extended 
‘by one year so as to require four years of post- 
matriculation work. After three-years, the student 
sits for a general degree examination in three subjects, 
and if he passes and attains an honours level in a 
subject is admitted to the honours schoo] in that 
subject. A number of students, however, who wish 
‘to become chemists pass the general degree exam. 
ination at & level in chemistry insufficient to qualify 
for admission to the honours school. For those and 
for other students, who though qualified for honours 
study feel attracted towards industrial chemistry, 
there has been instituted a course which extends over 
one year and leads to a diploma in chemical tech- 
nology. To provide accommodation „for the two 
types of fourth-year students two new chemical 
‘laboratories have been opened (seo Nature, November 
13, p. 768), the Ryan Laboratory for honours degree 
students and the Nolan Laboratory for those taking 
chemical technology. 

The Ryan Laboratory commemorates the late Prof. 
Hugh Ryan, who. was professor of chemistry in the 
College during 1899-1931 and who initiated honours 
‘degree teaching there.. The laboratory has a floor 
‘area, of 460 sq. ft. and will accommodate up to ten 
students; as formal lectures to honours candidates’ 
‘are limited to five per week, a large proportion of the 
students’ time is spent in the laboratory. There is 


' no specialization between the three main branches of 


chemistry in the fourth year, and in the Ryan 
‘Laboratory normal advanced werk in inorganic and 
‘organic chemistry is carried out; practical physical 
chemistry is done in a special laboratory. Emphdfis is 
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laid on quantitative inorganic analysis and on organic 
preparations involving modern methods of reduction, 
oxidation, condensation and so on. Short courses are 
also given on the application of semi-micro methods 
in both branches of chemistry. A reasonable variety 
of modern physico-chemical apparatus is available, 
the equipment including an absorptiometer (Spekker), 
a spectrophotometer (Coleman), ‘microphotometer 
and spectroscope (Hilger), a chromatographic appar- 
atus, en ultra-violet lamp and electrometric titration 
apparatus. A special feature is made of vacuum 
distillation; there are in the department molecular 
stills and various pumps, including @ mercury pump 
combination (Towers) giving préssure of the order of 
1 millibar. A laboratory fractionation column (Todd) 
has an efficiency of fifty theoretical plates. Hach 
student gets an opportunity of making himself 
acquainted with the manipulation of the various 
pieces of apparatus. 

The lecture courses and associated reading for the 
honours degree follow normal lines ; electronic theory 
, may perhaps be regarded as a special feature. The 
students attend a series of lectures extending through- 
out the year in which the quantum mechanics of the 
hydrogen atom, bond formation, the periodic table 
and atomic structure, and applications of electron 
theory in organic chemistry are discussed in some 
detail. It has been found that the three-year general 
course, which includes physics and mathematics to a 
good pass-degree standard, is useful to the student in 
reading modern theoretical chemistry.’ 

Students who'obtain an honours degree may enter 
the research laboratories to work for the M.Sc. degree ; 
the work normally occupies one year. Various themes 
are studied; but at present the main work-involves a 
study of the mechanism of base-catalysed reactions 
of the Claisen type with special reference. to trans- 
formation reactions (see, for example, Proc. Roy. 
Dublin Soc., 24, 291; 1948). ' 

The Nolan Laboratory (floor area 1,000 sq. ft.) is 
called after the late Prof. T. J. Nolan, who was 


professor of chemistry in the College during 1932-45. , 


Prior to his comparatively early death, he had in 
conjunction with Prof. M. A. Hogan, professor of 
mechanical engineering, worked out the details of 


the course in chemical technology, but owing to the: 


War was unable to make arrangements for the in- 
stitution of the course. The laboratory contains appar- 
atus to illustrate various unit chemical processes ; 
this includes a centrifuge, a high-pressure (350 
atmos. at 350°) autoclave of 5 litres capacity equipped 
with a stirring device and gas inlet (Cook), a ‘Pyrex’ 
glass fractionating column 3 ft. high, a steam-heated 
pan, & filter press, grinding equipment, high-tem- 
perature and vacuum ovens, and metering apparatus. 
Low-pressure steam and the other usual services are 
provided. The students receive lectures on the unit 
chemical operations which they study in the labora- 
tory. At least half their time is spent in the 
Engineering Department of the College, where they 
have lecture courses on thermodynamics, materials 
of construction, workshop practice, fuel technology 
and electrotechnology. They also have practical 
instruction’ in the foundry, workshop, drawing office, 
and fuel and electrical laboratories.  . 

In connexion with the planning of both the 
academic and industrial courses, it is desired to 
acknowledge valuable advice received from the heads 
of departments of « number of universities and 
colleges in, Great Britain and from the Tustitution of 
Chemical Engineers. 
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PREHISTORIC FLOODING IN THE 
SOMERSET. LEVELS à 


E b post-glacial history of the Somerset Levels 
has been the subject of considerable published 
work by Prof. H. Godwin and his collaborators in the 
pollen-analysis of peat; but & new series of "Studies 
of the Post-Glacial History of British Vegetation” 
reveals such a dramatic story as to appeal to more 
than specialists alone, although pollen-analysis and 
the study of macroscopical remains provida the 
scientific background of dating. 

The, unearthing and investigation of four distinct 
trackways through the raised bogs which lie between 
the Polden Hills and Wedmore Ridge are described 
in the first paper by Prof. A. R. Clapham and Prof. 


Godwin (Phil. Trans. Roy. Soc. London, B, 233, 


233-273 ; 1948). Each is of particular interest, for, 
although appearing to be roughly contemporaneous, 
all represent different types of construction. The 


‘Meare Heath trackway is composed of transverse 


baulks of.timber (mostly oak), many of which are 
perforated by mortise holes holding sharpened vertical 
piles. Long squared wooden stringers formed the 
margins of the track and indicate the use of wheeled 
traffic. The Shapwick Heath trackway, on the other 
hand, is of brushwood kept in place by stakes of 
various origins but including beech. Another track- 
way at Westhay is constructed from birch.stems; the 
majority of which are laid longitudinally, together 
with shaped, vertical stakes driven in to pin loose 
brushwood which prevented lateral displacement of 
the timbers. The. shape of the axe-cuts on these 


timbers indicates a Late Bronze Age dating which is ` 


confirmed by other archeological remains. The 
Blakeway Farm trackway consists of overlapping 
faggots of very straight hazel poles which there is 


- every reason to believe were derived from trees 


grown in a woodland system similar in its effects to 
present-day coppicing. 

Hach trackway was built upon the surface of a 
dry Sphagnum-Calluna bog; but in every case this 
appears to have been overwhelmed by flooding with 
the eventual formation of eutrophie Cladium fen. It 
is especially significant that they appear to have been 


submerged before suffering much hard wear, and a ` 


dramatic picture is drawn of the calamitous flooding 
of river- and lake-side colonies which caused & mass- 
evacuation over the improvised tracks. 

The complementary paper by Prof! Godwin (Phil. 
Trans. Roy. Soc. London, B, 233, 275-286 ; 1948) con- 
forest- 
composition and prehistoric agriculture in the 
Somerset Levels. The most intense phases of agri- 
cultural activity appear to have occurred in the 
Middle and Late Bronze Ages and between Middle 
Iron Age and Middle Romano-British times, each 
being terminated by flooding of the raised bogs. 
Climatic change and not agricultural clearance is 
held to be the cause of changes in forest composition 
at the first flooding. The general nature of ‘recurrence 
surfaces’ is discussed, and it is pointed out that active 
bog-growth ceased in Romano-British times; but 
again this appears to have been the result of flooding 


by base-rich or brackish water and not an effect of ' 


Roman drainage schemes. The striking abundance of 
the remains of Scheuzeria palustris at the flooding 
surfaces contrasts strongly with its great scarcity at 
the present day (which is greater even than Prof. 
Godwin mentions, the species being extinct in 


1948 


England according to a forthcoming paper by Dr. 
W. A. Sledge in Watsonia). 

Fitally, a probable Early Iron Age dating for the 
monoxylous ‘Shapwick Boat’ is based. upon the 
pollen-analysis of a sample of peat taken from the 
boat, and rounds off very neatly these outstanding 
contributions to the history of primitive man and 
his environment in Somerset. H. G. BAKER 
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PLASTICS INDUSTRY IN 
SCOTLAND" 


HE reconstituted Committee on Plastics ap- 
` pointed by the Scottish Council (Development 
and Industry) was appointed to inquire further into 
ihe extent to which the industry is being developed 
in Seotland to meet requirements, to suggest what 
~~i- further action is required to meet the situation, and 
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to consider in particular the possibilities of meeting ' 


the basic requirements of the industry from raw 


materials in Scotland. In its final report, the Com- : 


mittee states that while more firms are now manu- 
facturing finished materials from moulding powders 
obtained from elsewhere, and the engineering industry 
is in & position to tackle the highly specialized side 


of mould fabrication without difficulty, no develop- . 


ments of any kind Have occurred in the manufacture 


of the ingredients of the moulding powders. No. 
plastics industry can be firmly established in Scotland 


while these raw materials have to be imported, and 
the supply of coal-tar phenol and cresols is quite 
inadequate to meet the needs of the plastics and 
... other industries of the United Kingdom.  ., 

The Committee recommends, therefore, that the 
Ministry of Supply be reminded of the urgent need 
for synthetic phenol, and that ample benzene and 


sulphuric acid are available in Scotland for the ' 


purpose. The supply of toluene is also adequate, and 
the sulphonation process is regarded as more attrac- 
tive. Royal ordnance explosives factories in the west 
of Scotland appear to offer the most convenient sites 
for the manufacture of these phenols, and the Com- 
mittee also recommends that the Director of Ordnance 
Factories should be informed accordingly. The Tar 
Research Association should be invited to explore 
methods for efficient recovery of such products as 
o-xylene and naphthalene for phthalic anhydride 
manufacture, and the Ministry of Supply should also 
be asked to consider the possibility of manufacturing 
methyl alcohol in Scotland as soon as the fertilizer 
situation is relieved. 
The increasing use of plastics of thé polyvinyl 
4 chloride, methacrylate and other types focuses 
attention on the unsaturated gases, acetylene and 
‘ethylene. The oil-refining and shale-oil industries 
could produce large volumes of ethylene and propylene 
in plant now available in Scotland, and the Com- 
ı mittee accordingly recommends that the plastics and 
chemical industries should be advised that adequate 
amounts of unsaturated gases of the required purity 
for the manufacture of plastics and of antiseptics, 
insecticides, detergents and synthetic rubbers could 


be made available from the petroleum-refining and , 


shale-oil industries and from coal carbonization in 
. Scotland. Etbylene could also be recovered from coke- 
oven gas without seriously affecting the calorific 
* Final Report of the Committee on Plastics: Plastics in Scotland. 


p. 16. (Edinburgh : Scotian Council (Development &nd Industry), 
George Street, 1948.) 28 
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value of the gas for most industrial purposes, and. 
the Committee recommends that the coke manufac- 
turers be encouraged to investigate this possibility. 

Since five per cent of the estimated power of the 
hydro-electric schemes set apart for calcium carbide 
manufacture would make a substantial contribution. 
to the needs of the plastics industry in Scotland for 
acetylene, it is recommended finally that the Secre- 
tary of State be informed of the urgent need of an 
established carbide industry in Scotland for chemical 
as well as engineering purposes. - The Committee 
concludes by pointing out that the rapidly increasing 
developments in the manufacture of flexible plastic 
materials emphasizes the need for a wide range of 
suitable plasticizers, none of which is at present 
made in Scotland. 

"The economic aspects, of the whole situation are 
not discussed in this report; this may well draw 
serious criticism from the economists for neglect of 


an essential factor. 
. 1 


THE NATIONAL FOUNDATION 
FOR ADULT EDUCATION 


HE National Foundation for Adult Education 

has now been constituted since January 1947 
and, besides its quarterly bulletin, Foundation. 
Papers, has published various supplements dealing 
with subjects of immediate importance to its cor- 
porate members. 

One supplement, “Voluntary Agencies in Adult 
Education”, contains a summary of the aims and 
activities of voluntary bodies working in the field of 
adult education. Sincé there is no up-to-date and’ 
comprehensive directory of adult education, the 
information contained in this supplement should be 
of particular use to local education authorities in 
coming to grips with the development plans for 
further education which they bave been asked to. 
prepare. "Voluntary Agencies in Adult Education” 
will also be useful as a reference for individuals who 
are interested in various aspects of adult education. 
The supplement contains no reference to the work of 
, university extra-mural departments and tutorial class 
committees, and it is intended that these should be 
‚considered in a later supplement. 

The second supplement, éalled “Sources of Visual 
Aid Material: For use in the Adult Teaching of 
History and Contemporary Affairs", has been com- 
fpiled by the deputy director, Extra-Mural Depart- 
ment, University of Manchester. The information 
has been collected partly at the request of the Associa- 
tion of Tutors in Adult Education and partly to meet 
the needs of tutors of the Manchester University 
Extra-Mural Department. It should also be useful 
to leaders of discussion groups and others concerned, 
with adult education classes. The booklet contains 
& list of maps and charts, films, filmstrips, lantern 
slides and other pictorial material which would. be 
guitable for adult classes of a general historical and 
geographical nature, and also 8 list of material suit- 
able for teachers dealing with particular periods and 
countries. 

Another supplement, “Accommodation for Adult 
Education: Some Examples and Suggestions", 
discusses an issue which presents difficulties to all 
the co-operating parties in adult, education. ' A recent 

pamphlet of the Ministry of Education stated that : 
“Up and down the country there are 8 & few colleges 


e 


' 


^ 


^ 
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for further education which are housed in worthy 
buildings of dignity and beauty. But these are oases 


- in the desert. For the most part there is a great 


dearth of educational accommodation of every kind 
from college to village hall, and further education, 
whether formal or informal, full-time or part-time, 
has at present to contend with most: unsuitable 
premises.” The National Foundation for Adult 
Education began in 1947 to collect information about 
the present availability of accommodation, and in 


. this pamphlet it has brought together examples 
of improvisation at various levels, together with” 


examples of more permanent provision. A short 
directory of the new short-term residential accom- 
modation has also been included. ` 

Because the literature about them is both brief 
and, in the main, out of date, some notes are included 
on the Cambridgeshire village colleges. These are 


one of the few working examples of combined educa- . 


tional provision, a subject which is being discussed in 
some detail to-day by the majority of local education 
authorities. The pamphlet should be useful in 
stimulating local education authorities and voluntary 
' organisations to make a more searching examination 
of local possibilities for making more premises 
‘inter-available’. `T. H. Hawkins 
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: | FORTHCOMING EVENTS 


Tuesday, December 28° 


ROYAL INSTITUTION (at 21 INC RE Street, London, W.1) a 
3 p.m.—Sir Frederic Bartlett, F.R.S.: “The Mind ab Work a 
Play—Experiments in Psycho Pe 

(Further Lectures on December 30, January 1, 4, 6 and 8.) 


Wednesday, December 29 


ROYAL GEOGRAPHICAL SOCIETY (at Kensington Gore, London, 
S.W.7), at 2.80 pm m.—Mr. James Fisher and Dr. Ludwig Koch: 
“Exploring Britain’s Islands”. (Christmas Meeting for Young People.) 


Thursday,' December 30 


INSTITUTION OF CIVIL DRM. (at Great George Street, London, 
$.W.1), at 3 p.m.—Mr. J. Melville: “Big'Ships and their Docks—1, 


rA Building Big Ships". (Christmas Lectures to Boys.) 


ther, Lectures on Monday, January 3, and Tuesday, January 4.) 
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APPLICATIONS are "invited for the following E on or 
before the dates mentioned: 4. 

SENIOR RESEARCH OFFIOER, and RESEARCH OFFICERS (8), in the 
-Pasture Research Division of the Department of Agriculture and 
ands, Southern Rhodesia—The Secretary to the High Commissioner 
'for Southern Rhodesia, Rhodesia House, 429 Strand, London, W.C.2 
(December 31). 

SorgNTISTS (with University qualifications in one or more of the 
subjecta ed f chemistry, zoology, engineering, botany, agri- 
culture, physiology and hygiene) &s assistants to the Director (Science), 
Festival nop Baia, 1951—The Technical and Solentific Register (K), 
ae ae Kingsway, London, W.C.2, quoting A.321/48A (Decem- 

er 


ir IN THE ELECTRICAL ENGINEERING DEPARTMENT—The 
Clerk to the Governors, Woolwich Polytechnio, Woolwich, ‘London, 
S.E.18 (January 1). 

.RESEAROH FELLOWSHIP IN THE DEPARTMENT OF CHEMICAL ENG- 
INEERING AND APPLIED CHEMISTRY—The Secretary, Imperial College 
of Science and Technology, South Kensington, London, 8.W.7 
(January 1). 

ENGINEER II (unestablished) at E Ministry of Su upply Research 
and Development Establishment, ke charge of experimental 
work in ‘testing explosives and demeiition equipment, etc,—The 
Bho of-Labour and National Service, Technical and Scientific 

~ Reg (K), York House, Kingsway, London, W.C.2, quoting 
E. Kip (January 7). 

PHYSICAL CHEMIST to take part in an investigation of tissue pro- 
teins and related problems—-The House Governor and aryl). 
Royal Cancer Hospital, Fulham Road, London, S.W.3 (January 11). 

PROFESSOR OF ÁSTRONOMY—The Dean, Faculty of Science, Fouad 
University, Cairo, Egypt (January 15). 

Grapuaty with research experience in Organic Chemistry, for 
micro-analytical work, indiuding teaching and research—The Regis- 
trar, The University, "Liverpool (January 15). 

v ENT TLAETORER or LECTURER IN ANATOMY—The Registrar, The 

sity, Sheffield (January 22). 
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CHAIR OF PHILOSOPHY in the University of Bern—Die Kantonale 
Erziehungsdirektion, , Münsterplatz 8a, Bern, Switzerland (January 31). 

DIRECTOR OF RESHAROH of the Australian Leather Research Associa- 
tion, Sydney—Mr. A. Harvey, Craigieburn, Duppas Hill gRoad, 
Croydon, Surrey. 

BOTANIST in the East African Tsetse Reclamation Department, 
Kenya—The Director of Recruitment, Colonial Service, Colonial 
Office, Great Smith Street, London, 8. Wi: 

HONOURS B.S, PHYSICIST YOR RADIOTHERAPY DEPARTMENT—Tho 
Administrative Officer, Royal Berkshire Hospital, , Reading, endorsed 
‘Appointment of Physicist’. 
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of several 200-kilovolt X-ray installations—The Secretary, Mount: 
Vernon Hospital and the Radium Institute, Northwood, Middx. É 
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CHAIR OF ZOOLOGY—The Registrar, The University, Nottingham. 
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